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LETTER  OF  TRANSMITTAL. 


Depabtment  of  the  Interior, 
TJ.  S.  Geological  Survey,  Division  op  Geography, 

Washington^  D.  C,  June  30, 189-^. 
Sib  :  I  bave  the  honor  to  transmit  herewith,  in  form  for  publication, 
the  results  of  the  primary  triangolation  executed  by  the  U.  S.  Geologi- 
cal  Survey  during  the  past  twelve  years— that  ia,  since  the  commence- 
ment of  work  upon  the  topographic  atlas  of  the  United  States. 

The  work  of  compiling  this  bulletin  has  been  executed  by  Messrs. 
H.  M.  "Wilson,  R.  U.  Goode,  and  8.  8.  Gannett 
Very  re8i)ectfully  submitted, 

Henry  Gannett, 

Chief  Topographer. 
Bon.  J.  W.  Powell, 

Director  U.  S.  Geological  Survey. 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


By  HSNBY  Oakivbtt. 


INTRODUCTION. 


The  triangalation  of  the  U.  S.  Geological  Survey  is  exeoated  solely 
for  the  primary  control  of  topographic  work  upon  scales  not  exceeding 
1: 62500.  The  extreme  of  accuracy  has  therefore  not  been  sought,  but 
only  snch  a  degree  of  accuracy  as  to  insure  that  the  maximum  accumu- 
lated error  be  imperceptible  ux)on  the  maps. 

Wherever  work  has  been  done  by  other  organizations,  which  is  of 
sufficient  accuracy  for  the  control  of  the  maps  of  this  organization,  such 
work  has  been  utilized  both  immediately  for  the  location  of  topographic 
work  and  also  for  the  extension  of  triangulation  therefrom  by  this 
organization.  The  work  of  the  U.  8.  Coast  and  Geodetic  Survey  has 
been  lar|^ely  used  in  this  manner,  especially  in  the  eastern  part  of  the 
country*  The  maps  in  New  England,  New  York,  New  Jersey,  and 
Pennsylvania  rest  in  large  part  directly  upon  the  points  determined  by 
this  organization,  while  in  the  Appalachian  region,  triangulation  haa 
been  extended  by  this  organization  from  points  determined  by  the 
U.  8.  Ck>ast  and  Geodetic  Survey.  The  work  of  the  TT.  S.Lake  Survey 
and  also  that  of  the  New  York  State  survey  has  been  extensively 
utilized  in  a  similar  manner,  as  is  fully  set  forth  in  the  descriptions 
accompanying  the  different  groups  of  results.  In  the  interior  of  the 
country  and  in  the  Far  West,  work  has  been  done  ab  initio  by  this 
Survey.  Astronomical  determinations  of  x>ositions  have  been  made, 
base  lines  have  been  measured  and  expansions  effected  by  it. 

The  results  have  been  arranged  in  chapters  by  geographical  groups, 
the  arrangement  being  as  natural  as  possible,  and  as  an  introduction 
to  each  chapter  there  is  given  a  description  of  the  work,  outlining  the 
methods  employed' and  instruments  used,  and  stating  by  whom  the 
work  was  done. 

The  groups  into  which  the  work  is  arranged  are  as  follows: 

KEWBM^OLAND: 

The  triangulation  of  the  U.  S.  Coast  and  Geodetic  Survey  covers  the 

entire  coast  of  Maine  and  extends  for  inland.    It  covers  most  of  New 

Hampshire  and  much  of  Vermont,  while  practically  the  entire  areas  of 

the  remaining  States  of  this  group  are  covered  by  its  primary  stations. 

Bull.  122 1  ^    1     T 
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2  RESULTS   OF   PRIMARY   TRIANGULATION.  [buul.  : 

In  Massachasetts  the  iiameroas  stations  pf  the  Borden  survey  ha 
been  adjusted  by  the  U.  S.  Coast  and  Geodetic  Survey  to  agreeme 
with  its  own  positions,  and  have  thus  become  available  for  use.  Oi 
side  of  Massachusetts  the  stations  of  the  U.  S.  Ck)ast  and  Geodetic  Si 
vey  are,  as  a  rule,  far  apart,  and  much  work  of  a  supplementary  charact 
has  been  found  necessary,  in  order  to  obtain'  enough  points  for  instit 
ting  plane-table  triangulatiou.  This  work  of  supplementing  the  t 
angulation  of  the  U.  S.  Coast  and  Geodetic  Survey  has  been  execut 
by  Messrs.  S.  S.  Gannett  and  R.  U.  Goode. 

NEW  YORK,  XEW  JERSEY,  AND  PENNSYLVANIA: 

In  New  York  a  large  amount  of  triangulatiou  has  been  executed  1 
the  U.  8.  Coast  and  Geodetic  Survey.  Its  work  extended  from  Nc 
York  Harbor  up  the 'Hudson  and  through  Lake  Champlain  and  up  tl 
Mohawk  Valley  to  a  connection  with  the  TJ.  8.  Lake  Survey  ue\ 
Oswego.  Triangulatiou  has  been  extended  along  the  shores  of  Lak< 
Erie  and  Ontario  by  the  U.  S.  Lake  Survey.  The  New  York  Stai 
survey,  under  Mr.  J.  T.  Gardiner,  starting  from  points  near  the  Hudao 
determined  by  the  U.  S.  Coast  and  Geodetic  Survey,  has  been  extendi 
westward  to  the  foot  of  Lake  Erie  and  southward  across  the  middle  < 
the  State  to  the  Pennsylvania  line. 

The  entire  area  of  New  Jersey  has  been  closely  covered  by  triangul 
tion  by  the  U.  S.  Coast  and  Geodetic  Survey,  and  the  Ne^w  Jersc 
Geological  Survey. 

The  work  of  the  U.  S.  Coast  and  Geodetic  Survey  extends  over 
large  part  of  eastern  Pennsylvania. 

In  New  York  and  Pennsylvania  it  has  been  found  necessary  to  ex( 
cute  much  supplementary  triangulatiou,  both  for  the  purpose  of  su] 
plying  more  points  in  areas  already  covered  by  triangulatiou  and  in  th 
extension  of  triangulatiou  into  new  areas.  In  all  this  work,  as  in  Ne^ 
England,  the  work  of  other  organizations,  above  specified,  has  fui 
nished  the  base  lines.  The  work  in  these  States  has  been  executed  b 
Mr.  S.  S.  Gannett. 

SOUTHERN  APPALACHIAN  REGION: 

The  U.  S.  Coast  and  Geodetic  Survey  has  carried  a  belt  of  large  fig 
nres  from  the  head  of  Chesapeake  Bay  south  westward  to  central  Ah 
bama,  along  the  east  front  of  the  Appalachian  Mountain  system.  Th 
lines  of  this  belt  have  served  as  a  series  of  base  lines  for  the  extensioi 
of  triangulatiou  by  the  U.  S.  Geological  Survey  westward  and  north 
ward  over  the  mountain  region.  This  work  has  been  going  forward  fo 
a  number  of  years  and  has  been  executed  by  several  dififerent  men.  I 
was  instituted  by  Prof.  W.  C.  Kerr,  while  most  of  it  has  been  done  bi 
Mr.  S.  S.  Gannett.  Others  who  have  contributed  to  it  are  Prof.  J.  B 
Gore,  Mr.  C.  M.  Yates,  Mr.  W.  T.  Griswold,  and  Mr.  F.  J.  Knight. 

The  text  accompanying  the  descriptions  and  positions  of  points  ii 
New  England',  New  York,  New  Jersey,  and  Pennsylvania,  and  th< 
southern  Appalachian  region  has  been  prepgp^^ljjr^f^S^xGannett 
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iCHIGAN: 

I  Ismail  area  of  triaDgulation  has  beeu  executed  by  Mr.  F.  J.  Knight 
L  the  upper  i>eiim8ala  of  Michigan^  extending  westward  from  Mar- 

.<re.  It  rest8  upon  two  stations  determined  by  the  U.  8.  Lake  Sur- 
near  Marquette. 

.iAXSAS: 

The  work  in  Arkansas  depends  upon  two  base  lines  located  respecti  vely 
•ir  Fort  Smith  and  Little  Rock.  It  was  executed  by  Messrs.  S.  S.  Gan- 
<i  and  G.  T.  Hawkins.  A  description  has  been  prepared  by  the  first- 
z^  gentleman. 

u5SAS: 

Tae  work  in  Kansas  consists  practically  of  two  belts  of  triangulation 
:jiing  westward  in  different  latitudes  nearly  across  the  State.  They 
'-^Dd  upon  stations  in  western  Missouri  and  eastern  Kansas  in  the 
^iijcontinental  belt  of  triangulation  of  the  U.  S.  Coast  and  Geodetic 
-Tey.  The  work  was  executed  by  Messrs.  B.  U.  Goode,  J.  H.  Ren- 
..we,  aud  H.  L.  Baldwin^  and  the  text  has  been  prepared  by  Mr. 
^.dwin. 

"\AS: 

rhe  work  in  Texas  is  in  two  isolated  parts.  One  extended  area  occu- 
*>  the  central  part  of  the  State,  while  the  other,  much  more  restricted, 
'  i>  the  Trans- Pecos  region.  The  first  rests  upon  two  base  lines,  one 
tar  Amtin,  the  other  near  Cisco.  This  triangulation  was  executed 
Mei}8r8.  B.  U.  Goode,  E.  M.  Douglas,  and  C.  F.  Urquhart. 
Ibat  in  the  Trans-Pecos  region  rests  upon  a  base  near  £1  Paso.  The 
'fk  was  done  by  Messrs.  B.  TJ.  Gtoode,  A.  P.  Davis,  and  C.  F.  Urqu- 
^'t.  The  text  relating  to  the  Texas  work  has  been  prepared  by  Mr. 
'rftde. 

UC-K  HILLS  OF  SOUTH  DAKOTA: 

^s  body  of  triangulation  rests  upon  a  base  measured  near  Bapid 
•7.  The  work  was  done  by  Mr.  B.  M.  Douglas,  who  has  prepared 
^textrelatingtoit. 

i*EN,  COLO.: 

i  little  triangulation  has  beeu  done  in  the  neighborhood  of  this 
^g  camp,  resting  upon  points  determined  by  the  Hayden  Survey, 
•'^work  was  done  by  Messrs.  E.  M.  Douglas  and  Morris  Bien. 

DOMING: 

^  southern  Wyoming  a  little  triangulation  has  been  done  for  the 
^iitrol  of  work  in  the  neighborhood  of  Laramie.  This  was  extended 
^  a  measured  base  by  Mr.  Frank  Tweedy. 

'«>^TAXA: 

^e  triangulation  in  Montana  and  northwestern  Wyoming  rests 
P'JD  a  base  line  measured  near  Bozeman.  From  this  base  triangula- 
"^D  has  beeu  extended  southward  over  the  Yellowstone  Park  and  the 
%try  east  thereof,  and  westward  over  the  upper  waters  o£y&e^Mig4c 
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sonri  Biver.  The  work  was  done  by  Messrs.  J.  H.  Benshawe,  E.  M. 
Douglas,  and  Frank  Tweedy.  The  descriptive  text  has  been  written 
by  Mr.  Tweedy. 

IDAHO  t 

A  base  measured  near  Boise  serves  as  the  beginning  of  this  work* 
The  triangulation  has  been  done  by  Mr.  W.  T.  Griswold  and  the 
description  of  it  was  written  by  Mr.  E.  T.  Perkins. 

CALIFORNIA  t 

The  work  in  Galifomia  is  in  two  parts,  an  extended  area  in  central 
and  northern  California,  extending  northward  into  southwest  Oregon, 
and  a  much  smaller  area  in  the  neighborhood  of  Los  Angeles  and  San 
Diego.  The  former  of  these  areas  rests  upon  stations  of  the  TT.  S. 
Coast  and  Geodetic  Survey.  The  work  has  been  executed  by  a  num- 
ber of  different  men,  Messrs.  Gilbert  Thompson,  Mark  B.  Eerr,  H.  M. 
Wilson,  £•  M.  Douglas,  and  H.  £.  G.  Feusier.  This  work  has  been 
described  by  Mr.  Douglas. 

The  work  in  southern  California  rests  upon  a  base  measured  by  the 
U.  S.  Coast  and  Geodetic  Survey.  It  has  been  executed  by  Mr.  A.  P. 
Davis,  and  is  described  by  him. 

THE  PIiATEAU  REGION: 

The  work  in  the  Plateau  region  of  New  Mexico  and  Arizona  rests 
upon  a  base  measured  near  Fort  Wingate,  whence  it  has  been  extended 
eastward  and  westward.  This  work  was  done  by  MessrA  Gilbert 
Thompson,  A.  P.  Davis,  F.  J.  Knight,  and  H.  M.  Wilson.  The  descrip- 
tion was  prepared  by  Mr.  Davis. 

The  triangulation  executed  by  early  surveys  in  the  West,  known  as 
the  HaydeD,  the  Powell,  and  the  Wheeler  surveys,  has  been  utilized 
to  some  extent  for  the  control  or  initiation  of  work ;  that  of  the  Wheeler 
but  little,  and  that  of  the  Hayden  to  a  greater  extent,  especially  in 
Colorado.  That  of  the  Powell  survey,  the  results  of  which  have  never 
heretofore  been  published,  has  been  used  very  largely,  inasmuch  as  the 
maps  prepared  by  that  organization  have  been  published  as  atlas  sheets 
by  this  Survey.  These  cover  nearly  all  of  Utah  and  northern  Arizona, 
and  it  has  seemed  proper  in  this  publication  to  include  a  description  of 
this  work  and  the  positions  of  the  points  determined  by  it  in  extenso. 
A  description  of  this  work  will  be  found  in  its  proper  place,  written  by 
Mr.  A.  H.  Thompson,  who,  with^Mr.  G.  K.  Gilbert,  executed  the  work. 

All  positions  herewith  presented  are  referred  to  the  Clarke  spheroid 
of  revolution  of  1866;  the  unit  of  length  is  the  iron  committee  meter 
brought  to  this  country  by  Hassler,  and  now  in  the  possession  of  the 
Bureau  .of  Weights  and  Measures.  In  the  Northeastern  States,  the 
positions  are  referred  to  the  mean  positions  of  the  U.  S.  Coast  and  Geo- 
detic Survey;  elsewhere  they  are,  as  stated  in  the  text  accompanying 
the  various  groups  of  work,  referred  to  isolated  astronomical  determina- 
tions, which  are,  of  course,  subject  to  unknown  station  errors. 
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METHODS  OF  WORK. 

MA.LMK. 

The  triangulation  in  sonthwestem  Maine  executed  in  1888  was  based 
upon  two  stations  of  the  IT.  8.  Coast  and  Geodetic  Survey,  Ossipee  and 
Independence;  a  third,  Agamenticus,  was  occupied,  but  the  station 
mark  could  not  be  identified  and  a  new  point  was  established.  From 
these  stations  thirteen  others  in  York  and  Cumberland  counties,  dis- 
tributed over  seven  atlas  sheets,  were  located. 

In  1890  a  system  of  quadrilaterals  was  extended  from  Sabattus-Blin, 
stations  of  the  U.  S.  Coast  and  Geodetic  Survey,  up  the  Kennebec  Val- 
ley about  45  miles;  twelve  stations,  distributed  over  five  atlas  sheets, 
were  located.  Isolated,  bare  hills  favorably  located  for  topographic 
puri>oses  were  generally  utilized.  A  tripod  signal  of  simple  form  was 
used,  the  materials  for  which  were  generally  obtainable  at  the  nearest 
farmhouse. 

Angles  were  measured  by  S.  S,  Gannett  with  a  Fauth  8-inch  theodo- 
lite, reading  by  micrometer  microscopes  to  two  seconds  of  arc.  Local 
or  station  adjustment  was  made  in  most  cases,  but  figure  acyustment 
was  not  considered  necessary  and  has  not  been  made. 

NEW  HAMPSHIRB. 

In  1892  the  triangulation  of  the  U.  S.  Coast  and  Geodetic  Survey  in 
the  White  Mountain  region  was  supplemented  by  cutting  in  additional 
points.  Mounts  Washington,  Kearsarge,  and  Lafayette  were  used 
as  initial  points,  and  three  other  stations  were  occupied;  altogether, 
eleven  points,  furnishing  control  for  four  atlas  sheets,  were  located. 

Angles  were  measured  with  a  Fauth  8-inch  theodolite  by  S.  S.  Gan» 
nett  and  B.  C.  Washington,  jr.  Adjustment  of  figures  by  least  squares 
was  not  made.  ^ 

MASSACHUSETTS. 

Eleven  new  stations,  controlling  four  atlas  sheets,  were  located  in 
Worcester  County  in  1887  by  Mr.  R.  U.  Goode.  The  lines  Wachusett- 
Watatic  and  Wachusett-Fay,  established  by  the  17.  S.  Coast  and  Geo- 
detic Survey,  were  used  as  bases. 

Lone  trees  on  bare  hills  were  utilized  as  signals. 

Angles  were  measured  with  the  Gambey  11-inch  theodolite,  reading 
by  verniers  to  ten  seconds.    This  work  was  not  adjusted.  -^^^Q*^^ 
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RHODR   ISLAND. 

The  western  portion  of  Rhode  Island  was  controlled  during  1888  by 
triangulation  extended  from  the  lines  of  the  U.  S.  Coast  and  Geodetic 
Survey,  Beaconpole-Spencer,  Spencer-Sherman,  and  Shermau-Ghaw- 
plin.  This  work  was  slow  and  difficult.  The  hills  being  of  about  the 
same  height  and  heavily  wooded,  the  building  of  high  scaffolds  was 
necessary.  A  tall  tree  was  usually  selected,  its  branches  cut  off,  and 
the  trunk  used  as  one  leg  of  a  triangular  scaffold. 

Angles  were  measured  with  a  light  6-inch  theodolite  mounted  on  its 
own  tripod  on  the  floor  of  the  scaffold  from  40  to  60  feet  above  the 
ground. 

This  work  was  done  by  Mr.  R.  U,  Goode  and  Mr,  O.  F.  IJrquhart. 
No  least  square  adjustments  were  made. 

CONNECTICUT. 

Control  for  north  central  Connecticut  was  obtained  by  extending  tri- 
angulation from  the  U.  8.  Coast  and  Geodetic  Survey  stations  Good  Hill, 
Mount  Tom,  and  Ivy,  in  Litchfield  and  Hartford  counties,  and  from 
Box  Hill  and  Bald  Hill  in  Tolland,  Windham,  and  New  London  counties. 

Seventeen  stations,  controlling  ten  atlas  sheets,  were  located  in  1889. 
Isolated,  cleared  hills  were  usually  available,  and  were  selected  as  sta- 
tions. Various  forms  of  signals  were  used,  the  usual  form  being  a  tri- 
pod under  which  the  theodolite  was  centered. 

Angles  were  measured  with  a  Fauth  8-inch  theodolite,  reading  by 
micrometer  to  two  seconds,  by  S.  S.  Gannett. 

A  least  square  adjustment  of  the  angles  was  made  at  each  station, 
but  no  figure  adjustment  was  made. 


DESCRIPTIONS  ANI>  POSITIONS  OF  STATIONS. 

BIOBLOW. 

Four  miles  south  of  the  village  of  Skowhegan,  Somerset  Co.,  Me.,  on 
land  owned  by  J.  W.  Packard.    Summit  entirely  cleared  of  trees. 
Permanent  mark :  Iron  bolt  in  solid  ledge. 

[Latitude.  44o  42'  47"-91.    Longitude,  69o  43'  89"-72.] 


To  station. 


Bowman.. 
Quaker . . . 
Hornbeam 
Mar^ 


Azimuth. 


Back  asimuth. 

Log.  diet. 

o 

, 

II 

Mtiert. 

173 

11 

42-8 

4*282315 

18G 

67 

15-0 

4-492306 

213 

52 

451 

4-502702 

155 

08 

47-5 

4181320 

Digitized  by 
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MARCO. 

Situated  in  pasture  owneu  Dy  Peter  Marco,  on  highest  part  of  hill,  2| 
miles  north-northwest  of  Waterville,  in  southern  edge  of  town  of  Fair- 
field, Somerset  Co.,  Me. 

Permanent  mark:  A  pole  25  feet  high  with  Hag  at  top  and  four 
boards  nailed  across  12  to  15  fe^t  from  ground. 

( Latitode,  44^  35'  21"-72.    Lon^^itiide,  W>  38'  49"*84.] 


To  station. 

Asimnth. 

Back  asimntli.  [  Log.  dial. 

1 

Bownao r . . 

o         /         •. 
38    09    29-4 
155    08    47-5 

O            •            " 

218    07    18-3 
B3&    Oft    23  8 

Jf<ter«. 

8  -824352 
4  181320 
4-298319 

Biselow 

Qii^kAr 

BOWMAN. 

In  Oakland,  Kennebec  Co.,  Me.,  on  a  flat,  cleared  hill,  1^  miles  east 
of  village.  Land  owned  by  Mr.  Bowman,  who  lives  one-eighth  of  a 
mile  from  triangnlation  i)oint. 

Permanent  mark:  A  pole  25  feet  high,  with  white  flag  at  top  and 
boards  nailed  across  jost  above  braces. 

[Latitude,  44^  32'  31"*67.    Longitude,  t»>  41'  56"-60.] 


To  station. 

Azimuth. 

Back  asimuth. 

Log.dlat. 

Quaker 

O           »            tf 

27    06    44-9 
68    65    40-1 
218    07    18-8 
173    11    42-8 

O            '           11 

207    06    82.9 

248    45    02-9 

88    09    29-4 

353    10    800 

Meters, 

4  123306 
4-330181 
3*824852 
4-282815 

Hornbeam 

Maico 

Biselov 

HORNBEAM. 

In  Kennebec  Oo.,  Me.,  on  a  cleared  hill  2^  miles  southeast  of  the 
TiUage  of  Monnt  Vernon  and  14  miles  from  Augusta,  a  few  trees 
standing  on  eastern  edge  of  the  hill.  Station  not  on  highest  part  of 
hill,  but  on  ground  4  or  5  feet  lower  than  and  200  feet  south  of  highest 
part. 

Permanent  mark :  A  rock  pile  4  feet  high. 

[Latitude,  440  28' 32"-84.    Longitude,  OO^  57' 05"*58.] 


To  station. 


Quaker, 
winter. 
Piagah  . 
Bowman 
Bigefew 


Azimuth. 


0 

. 

"     1 

287 

31 

48-4 

322 

02 

14-2 

17 

08 

40-6 

249 

45 

02  0 

213 

52 

45-1 

Baok  azimuth. 

Log.dist. 

o 

, 

„ 

MUert. 

107 

39 

14-7 

4-168100 

142 

11 

04  1 

4-436338 

197 

06 

87-8 

4-294608 

09 

55 

40  1 

4-330181 

34 

02 

10-9 

4-502702 
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QUAKSB. 
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In  Sidney,  Kennebec  Go.,  Me.,  on  a  high  cleared  ridge,  10  miles 
from  Angosta.  An  old  schoolhonse  stands  on  top  of  ridge,  1742  feet 
south  of  station.  Station  is  on  highest  part,  on  land  owned  by  L.  h. 
Ward.    A  wagon  road  passes  50  feet  east  of  station. 

Permanantmark:  Iron  bolt  in  soft  rock,  arrowheads  cat  in  ledge 
pointing  to  center. 

[lAtitadA,  440  ad' 06"-6l.    LongliiidA,  690  46' BO^'-dd,] 


TosteUon. 

Aaimnth. 

Back  aiimnth. 

Lo|^.dlsC. 

Winter 

O            <            " 

860    87    S8-8 
64    10    88-3 

O           '           II 

170    60    04-4 
284    00    11-0 

Meters. 
4-288470 
4-389649 
4-007328 
4  168100 
4-123806 
4-492396 

Piftffah 

Salmttus 

Hornbeam. 

Bowman 

107    39    14-7 
807    06    33-9 
180    57    16-0 

287    81    48*4 
27    08    44-9 
6    69    15-0 

mgfilow 

FISOAH. 

In  Kennebec  Go.,  Me.,  on  a  high  bare  hill  in  sonthwestem  part  of 
Winthrop.  G.  B.  Stanton  lives  on  sonth  end  of  hill,  4  miles  from  Win- 
throp  village  and  1  mile  fiK>m  triangulation  point. 

Permanent  mark :  A  rock  cairn  10  feet  high,  on  most  northern  and 
highest  summit 

[Latitude,  44o  18'  22'"67.    Longitude,  70o  01'  27"-e6.] 


Toatation. 

Azimath. 

Back  admnth. 

Log.  diet. 

Saliattna ^. 

Hornbeam 

BUn 

0         1            II 

13    34    24-4 
197    05    37-3 
806    48    44-1 
276    45    46  0 
284    00    11-0 

O           1              II 

193  82  07-7 
17    08    40-6 

127  03  05-6 
96  57  88  1 
64    10    38-3 

MeUr; 

4-268767 
4-294608 
4  -535429 
4  -357368 
4-389549 

Winter 

Qnaker 

WINTER. 

Triangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Ghelsea,  Kennebec 
Go.,  Me.,  4  miles  byroad  southeast  of  Augusta.  Trees  stand  on  north- 
em  and  eastern  sides  of  hill,  with  an  unobstructed  view  in  other  direc- 
tions. 

Permanent  mark:  Gopper  bolt  in  ledge. 

[Latitude.  44P  16'  54"*54.    Longitude,  W>  44'  27"-94.] 


To  atation. 


Azimuth. 


Sabattua. 
Piagah... 
Hornbeam. 


60  31  18-9 

96  57  38-1 

142  11  04*1 

Quaker '    170  50  04-4 


Back  aximutb. '  Log.  diat 


240  17  11-1 

276  45  46-0 

322  02  14-2 

350  57  88-6 


MeUr; 
4-491984 
4-357368 
4-486338 
4-238470, 
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Triangolation  station  of  the  U.  8.  O.  ft  O.  8.  in  Androsooggin  Oo., 
Me^  4  mfles  from  Leeds  Junction,  and  in  the  town  of  Wales.  Bnmmit 
is  bire  with  the  exception  of  a  few  trees  on  eastern  edge. 

Permanent  mark :  Copper  bolt  in  solid  ledge. 

[LatitadB,  44o  06'  S7"*83.    LoBgttode,  VP  M'  43'"T4.] 


To  stetioii. 

Asimatii. 

fiMkaslnatti. 

Log.4k4. 

Win 

O             1            ft 

274    28    12-85 
at    81    22-8S 
198    89    07-70 
240    17    11-10 
218    66    84-00 

O            /            ti 

84    44    48-88 
884    81    18-70 
18    84    84-40 
80    81    18*8^ 
88    04    45-00 

JMm. 

4-8041408 

4-8718784 

4-888787 

4-481884 

4*48n6 

Wmtar 

Monks  HIU 

BUN. 

Tnangolation  station  of  the  U.  S.  0.  &  G.  8.  in  Dresden,  Lincoln 
Co.,  Me.  It  is  on  a  flat  hill  owned  by  Zina  Blin,  timbered  on  eastern 
side  and  view  to  north  intermpted  by  orchard  and  buildings. 

Permanent  mark :  Hole  drilled  in  ledge  and  rock  piled  around. 

[LatltDde,  UP  07'  14"-72.    Longitude,  W*  40^  ft2"ao.] 


To  station. 

▲nmuth. 

Buck  asimnth. 

Log.di8t. 

PiagAh 

SiiSttiis 

Konk«mU 

0         «            It 

127    08    06-60 
84    44    48-62 
148    47    48*00 

0         *            It 

806    48    44-10 
274    28    12-85 
828    89    20-00 

Meisrt, 
4-535420 
4-6041408 
4*48882 

MONKS  HILL. 

Not  occapied.  A  high  bare  hill  in  Beadfield,  Kennebec  Go.,  He.,  7 
mUes  northwest  of  Angnsta.  A  chestnut  tree  still  standing  on  western 
edge  of  sommit. 

Permanent  mark:  A  pile  of  rocks. 

[Laiitode.  44o  21'  86"-2S.    Longitude.  88°  68'  00"-15.] 


To  station. 

Asimntb. 

Back  asimnth. 

Log.  diat. 

Blln 

Babattna 

O           1           II 

828    80    20 
83    04    45 

O           /           It 

148    47    48 
212    66    84 

MeUn, 
4-48282 
4*45716 

1 

ADAMS. 


In  West  Gray,  Cumberland  Go.,  Me.    Station  is  on  roof  of  house  of 
Silas  Adams,  on  a  flat  cleared  ridge.  f"r\r\n 
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Permanent  mark:  Center  of  white  cupola  of  house. 

[Latitude,  43o  52'  53"-95.    Longitude,  70'  23'  28"-51.] 


[BtjLL.122 


To  stetion. 

Azimuth. 

Back  aximnth. 

Log.  diet. 

(Irorh Am  i.TTiTT.... 

0          '         /' 

11    25    34 
62    31    11 

O         '       /« 
391    23    15 
242    19    08 

Metert, 
4-357428 
4-617042 

Sawyer 

INDKPENI>ENCK. 

Triangnlation  station  of  the  U.  S.  C.  &  G.  S.  in  Falmouth,  Cumber- 
land Co.,  Me.,  8  miles  north  of  Portland;  hill  entirely  cleared  of  timber. 
Permanent  mark :  An  earthen  cone  buried  about  3  feet  below  surface. 


[  Latitude,  43°  45'  3S"-75.     Longitude,  70°  19'  14"-34.1 


To  station. 


Asimuth. 


SabattuB 204  21  18-70 

Pleasant 126  33  00-63 

AgamenticuH 26  55  50*74 

Oiiflipee I    00  54  23-58 

Sawyer \    87  28  3500 

Muiyoy i  33tl  50  :«-00 


Baol 

c  asimnth. 

Log.  dist. 

o 

/        // 

MeUTM. 

24 

31    22-95 

4  -6713784 

306 

12    07-30 

4-6909260 

206 

40    29-47 

4-824134 

240 

36    58-60 

4-5894007 

267 

10    37-00 

4-542969 

150 

59    37-00 

4-076807 

MUNJOY. 


Station  in  the  observatory,  80  feet  high,  on  Munjoy  Hill,  Portland, 
Cumberland  Co.,  Me.,  owned  by  John  W.  York. 
Permanent  mark:  Center  of  observatory. 

[Latitude,  43©  39'  56"  -64.    Longitude,  70©  14'  55"  -64.] 


To  station. 

Azimuth. 

1 
Back  azimuth.     Log.  diat. 

Oosipce 

0          1           1' 

78    02    09 
150    59    37 

o       .      "        M€Ur9. 
257    41    46  :      4-608904 
330    56    38        4-076807 

Independence  .... 

Normal  school,  Gorham,  Cumberland  Co.,  Me. 
Permanent  mark :  Center  of  tallest  tower  on  building. 

[Latitude,  43°  40'  50"-60.    Longitude,  70°  26'  49"-96.] 


To  station. 


Ossipee 
Sawyer 
Adams. 


Azimath. 

Back  azimuth. 

Log.  dist 

oil! 

66    44    49 
106    10    11 
191    23    15 

0  1  •/ 
246  32  39 
286    57    29 

11    25    34 

MeUr; 

4-412060 
4-409907 
4-857428 
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SAWYER. 

In  ITork  Co.,  Me.  A  bald  and  grassy  ridge  on  line  between  Liming- 
toii  and  Limerick,  owned  by  A.  W.  Sawyer,  who  lives  one-fourth  of  a 
mile  below  summit  on  southwest  side. 

Permanent  mark:  A  rock  cairn  7  feet  square  at  base,  tai>ering  to  3 
feet  square  at  top,  and  14  feet  high. 

[Latitude,  43o  44'  41"00.    Longitude.  70°  46'  13"-0«.] 


To  station. 


Aximulh. 


I 


Independence . 

Owipee 

Gorfaam 

Adams 


267  10  37 

356  33  25 

285  57  29 

242  10  08 


Back  azimuth. 

Log.  diat. 

0         •         '• 

Metert. 

87    28    35 

4  -542950 

176    88    56 

4-240003 

106    10    11 

4-400907 

62    34    11 

4*517042  • 

OSSIPEE. 

Triangulation  station  of  the  U.  S.  C.  &  G,  S.  in  York  Co.,  Me.,  2 
miles  from  Waterboro.  Summit  cleared  of  timber.  Land  owned  by 
Thomas  Smith,  who  lives  on  side  of  mountain  one- half  mile  firom  tri- 
an^alatiou  point. 

Pex'manent  mark :  A  copper  bolt  in  solid  rock. 

[Latitude,  43°  35'  18"-87.    Longitude,  70O  44'  27"'66.] 


To  station. 


Agamentioua . . . 
Independence  .. 
Bauneg  lieg  .... 

Farnham 

Sawyer    

Gorham |  246    32 

MuAloy 257    41 


Aaimuth. 


Back  asimnth. 


354    26    44-96     174  28  4504 

240    36    58-50       60  54  23-63 

8    50    31-00  I  188  57  41-00 

57    42    8200  i  237  34  44*00 

176    38    5600  ,  356  38  25*00 

39-00  I    66  44  49-00 

46-00  I    78  02  09-00 


Log.di8t. 

Meter: 

4*6101160 

4*5894007 

4-361474 

4-256611 

4-240003 

4*412059 

4*608904 

FARNHAM. 


On  a  ridge  owned  by  Horace  Farnham,  in  town  of  Acton,  about  mid- 
way between  Milton  Mills  and  South  Acton,  York  Co.,  Me. 

Permanent  mark :  A  tall  Lombardy  poplar  tree  in  field  south  of  bam. 


[  Latitude,  430  30'  05"*77.    Longitude.  70©  55'  47"-06.] 

To  station. 

Azimuth. 

Back  asimnth. 

Log.  diat. 

Ossipee 

0       »       " 
237    84    44 

318    04    47 

0        /      /' 
57    42    82 
138    10    44 

MtUrt. 
4*256611 
4-243870 

Bauneg  Beg 

BAUNEG  BEG. 


In  the  town  of  North  Berwick,  York  Co.,  Me.,  7  miles  northwest 
firom  the  depot.  The  station  is  on  the  highest  of  the  three  summits. 
Several  acres  of  timber  were  cut  down,  but  much  is  still  standing  on 
the  western  side  of  the  hill.  "^ '^^" ''  ^^^^.^ 
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Pemument  mark:  A  pine  tree,  shaped  like  a  lyre;  trimmed  up. 

[Lfttitade,  43o 23'  03"18.    Longitude. 70o 47'  07"a6.1 


To  station. 

Azimuth. 

Back  asimuth. 

Log.di8t. 

Ossipee 

188    57    41 

837    03    22 

138    10    44 

28    13    81 

0          »          It 

8    60    81 
157    07    12 
318    04    47 
203    11    50 

M€Ur$. 
4*361474 
4-287506 
4-248870 
8-882060 

Agamenticns 

Fwnhwn  ...  r .... . 

Tm»  Shirt 

AGAMENTICUS. 

Triangolation  station  of  the  U.  S.  G.  &  G.  S.,  about  12  miles  from  Ports- 
month,  N.  H.,  in  York  Township,  about  midway  between  York  Corner 
and  North  Berwick,  York  Go.,  Me.  Summit  cleared  of  timber  except 
on  west  and  northwest  sides. 

Permanent  mark:  A  rock  cairn  8  feet  square,  15  feet  high,  28  feet 
northwest  of  signal. 

[Latitude,  430  13' 24"*63.    Longitude,  70°  41' 32"-01.] 


To  station. 

Asimnth. 

Back  asimnth. 

Log.  dist 

BannegBeg 

Ossipee 

O         '         n 

206    40    20-47 
167    07    12  00 
174    28    46-04 
185    48    57-00 

O            '           1' 

26    55    50-74 
387    08    22-00 
354    28    44  06 
315    43    36-00 

M$ter». 

4-824134 
4-287506 
4-0101100 
4  18023 

Tare  Shirt 

TARE  SHIRT. 


Not  occupied.    A  long,  flat  ridge,  partly  in  cultivation,  in  Berwick, 
York  Go.,  Me.  J  on  land  owned  by  George  Guptill. 
Permanent  mark:  The  tallest  tree  in  a  clump  of  pines. 

[Latitade,  48o  10'  15"-00.    Longitude,  70^  40'  20"'85.] 


Tostatioh. 

Azimuth. 

Back  asimuth. 

Log.dUt. 

BannegBeg 

Agamenticus 

O           '          *' 

203    11    60 
316    43    86 

O          >          n 

28    13    31 
185    48    67 

Metert. 
8-88206 
4-18028 

PROSPECT  HILL. 

.  Three  miles  south  of  Lancaster  Goos  Go.,  N.  H.,  reached  by  wagon 
road  to  summit.  An  abandoned  hotel  on  top  of  hill  was  used  as  signal. 
A  flag  pole  on  roof  over  front  door  was  sighted.  Instrument  was 
mounted  on  railing  on  south  edge  of  roof  over  front  door. 

[Latitude,  44o  27'  06"-88.    Longitude,  71o  34'  16"-80.] 


To  station. 


Mount  Washington  (obs'y). 
Lafayette 


Aaimuth. 


313    14    08-2 
10    10    21-2 


Back  asimnth. 


133    25    16-6 


Log.  dist. 


Meten. 
4-467167 

0  dV^^^*^ 


Ogle 


NEW  HAlfPPHIBE. 
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STAIIR  EING. 


Trian^nlation  station  of  the  U.  S.  0.  &  G.  8.  in  Ooos  Go.,  N.  H.  A 
bridle  p&th  fh)m  road  near  the  Wannebec  House,  Jefferson  village,  leads 
to  station.     Summit  clear.    Land  owned  by  N.  B.  Perkins  of  Jefferson. 

PermAnent  mark:  A  bolt  and  triangle. 


ILatitade,  44o  aS*  04"*6.    Longritiide,  71o  25'  ftS' 

•8.1 

To  tUtion. 

▲simath. 

BMk  Azimath. 

Log.diat. 

Bald  Ledge 

0        /        n 

a»    84    02 
29    09    44 

o        »        /» 

240    11    16 
206    64    62 

4-0647814 

4-6417606 

Lftfayi^tt? , 

AGAS8IZ. 


Beaclied  by  wagon  road  from  Bethlehem,  Grafton  Co.,  N.  H.  (2 
miles).  Theodolite  was  mounted  on  roof  of  first  floor  of  observatory* 
Bla^staff  marks  center  of  station. 

[  LaUtnde;  44o  15'  58"- 17.    Longitude,  71o  40'  38"-  06.] 


To  station. 


Mount  Waahington  (oba'y). 
La&y  e  ttd 


Aaimatli  , 


0 

, 

„ 

268 

66 

40-7 

347 

82 

26*2 

I  Back  asimnth. 


80    11    10  1 
167    33    47-4 


Log.  dial. 


4  -474640 
4-078726 


LAJTAYETTB. 

Triangulation  station  of  the  U.  S.  G.  &  G.  S.  in  Grafton  Co.,  N.  H. 
Readied  irom  Profile  House  (4  miles)  by  a  steep  trail  too  rough  for 
horses.     Station  of  U.  S.  C.  &  G.  8.  was  probably  identified  by  an  iron 

bolt. 

Permanent  mark:  Bock  cairn  10  feet  high  was  erected  over  center. 

[Latitade,  44o  00'  38"-02.    Longltnde,  Tio  88'  41"-66.] 


To  station. 


Mount  Washington  (obs'y) 

Prospect  HiU 

Agassis 

Starr  King 

Carrigain 

Kearsarge,  north 


Aaimnth. 


246  46  44-0 

180  16  16  2 

167  33  47-4 

208  64  62-0 

206  12  80-2 

277  42  16-5 


Back  asimath. 

Log.diat. 

O         1         »> 

MeUrt. 

66    01    00-3 

4-4761560 

10    10    21-2 

4-616447 

347    32    26-2 

4-078725 

20    03    44-0 

4  '6417666 

116    20    46-2 

4*24261 

08    06    14-6 

4-6470026 

MOUNT  WASHINGTOK. 

Triangulation  station  of  the  U.  S.  G.  &  G.  8.  in  Goes  Go.,  N.  H. 
Two  stations  were  occupied,  the  first  one  102.75  feet  southeast  of  large 
kitclken  chimney  or  Qnimby  U.  8.  G.  &  G.  8.  point,  to  which  sights 
taken  to  signals  east  and  south  were  reduced.  The  second  station 
^iras  the  old  tripod  and  observatory  over  Bache's  T7.  8.  G.  &  G.  8.  point, 
ftom  which  the  western  stations  were  sighted.     "^  """  "^  ^^^^.^ 
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RESULTS   OF   PBIB4ARY   TBIANGULATION. 

Ckimneff. 

[Latitude,  440  16'  14"-44.    Longitude.  71«>  18'  ll"-49.] 


[BULl^  122, 


To  station. 


Kearaargo ,  north . 
Iron 


Azimuth.        Back  azimuth. ,   Iiog.  diat. 


! 

o    '    "  I  °    '    "  j  MeUr». 

317  37  35-3  137  46  18-3  '  4  3937849 

341  27  24-7  1  161  30  04-2,  4  2040230 

I  I 


Observatory. 
[Latitude, 440  le*  U"06.    Longitude, 71°  18'  13"-65.] 


To  station. 

Azimuth. 

Back  azimuth. '  Log.  dizt. 

Lafavette 

0       »        /' 
66    01    00-3 
30    20    50-7 

0        '        "    i      Meter$. 
245    46    44*0       4 '4751569 

Carngain 

210    14    90-3       4-3573200 

80UTH   llALDFACE. 

On  a  hill  in  Coos  Co.,  N.  H.  Reached  from  George  Chandler's  houBC, 
North  Chatham  (4  miles)  by  well-deflned  path.  Summit  cleared,  giving 
a  good  view. 

Permanent  mark:  Bolt  in  solid  ledge  covered  with  a  pile  of  loose 
rocks. 

[Latitude,  44°  i:j'  51"-46.    Longitude.  71°  04'  42"-45.] 


To  station. 

Azimuth. 

Back  azimuth. 

Xog.  dist. 

Mount  Washington  (chimney) 
Kearsaree.  north 

'      0          '            '/ 

103    53    13-7 
5    21    26  '5 

o         »          " 

283    48    49-1 
185    20    45  '3 

MeUr$. 
4-26682 
4  14492 

CARRIOAIN. 

Four  and  a  half  miles  bypath  from  Livermore  (Sawyers)  Mills,  Graf- 
ton Co.,  N.  H.  Station  on  eastern  of  two  distinct  summits.  Some 
scrub  spruce  trees  still  standing. 

Permanent  mark :  Pile  of  stones. 

[Latitude,  44°  05'  37"-23.    Longitude,  710  26'  50"-87.l 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Mount  Washington  (obseryatory) 
Lafayette 

O               '               H 

210    14    50-3 
115    20    45-2 

O           »            n 

30    20    50-7 
296    12    30-2 

MeUrt. 
4-35732 
4*24251 

Digitized  by 
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IRON. 
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Three  miles  westrsouthwest  of  Jackson,  Oarroll  Co.,  N.  H.,  on  high- 
est part  of  summit  near  south  end. 

Permanent  mark :  Iron  bolt  in  solid  ledge. 

[Latitude,  44°  08'  08"-02.    Longitude,  71o  14'  22"  -65.] 


To  Bt4ltiO&. 

Aslmnth. 

Back  aslmnth. 

Ix>g.  dist. 

Mount  Washinffton  (ehimney) 
KeanianEfl.  nortti 

0            •            /' 

161    30    04-2 
285    07    60-7 
340    06    24-8 

O             '            ti 

341    27    24-7 
105    13    68-8 
169    06    25  1 

MeUrs. 
4  204028 
4  079743 
4  01234 

MoS^..:!?:.:::: ::.::: 

KEARiSARGK  NORTH. 

A  triangulation  station  of  the  U.  S.  G.  &  O.  S.,  5  miles  by  road  and  trail 
Dortli  northeast  of  North  Conway,  Carroll  Co.,  N.  H.  Station  marks 
left  by  U.  8.  C.  &  O.  S.  could  not  be  identified.  All  observations  were 
referred  to  hole  in  ledge,  said  by  Mr.  Eastman,  keeper  of  the  house  on 
top  of  mountain,  to  be  the  place  where  Prof.  Quimby  set  his  theodolite. 

[Latitude.  44o  06'  21"-06.    Longitude.  71o  05'  4l"-12.] 


To> 


Mount  Washington  (ohimney) 

Lafayette 

Iron 

South  Baldfaoe 

Moat 


Azimuth.       Back  aalmnth. :  Log.  diet. 


137 
08 

54 


46  18*8 

05  14*6 

13  53-8 

20  45-8 

16  53-6 


O  '  /'         I 

317  37  35-3  . 

277  43  15-5 

285  07  5C-7  | 

5  21  26-5 

234  11  51  -7  I 


Meter: 

4-3037840 

4-6479026 

4-0797431 

4  14402 

4-07666 


MOAT. 

In  Carroll  Co.,  N.  H.,  on  north  summit  of  mountain,  a  bare  rocky 
ridge  running  north  and  south  and  about  3  miles  long.  Station  on  bare, 
rocky  knob.  Ascended  from  end  of  highway  near  Diana's  Bath,  about 
2  miles  west  of  North  Conway. 

Permanent  mark :  Iron  bolt  in  solid  rock. 


[Latitude,  44o  02'  35"-70.    Longitude,  71o  12'  55"18.] 


To  BtAtion. 

Aaimnth. 

Back  aaimuth. 

Log.  dlst. 

Iron 

0            »           II 

168    06    25-1 
234    11    51-7 

0            /           " 

840    06    24-8 
54    16    63-6 

Metert. 
4.01234 
4.07666 

Eeanarge,  north 

WATATIC. 


An  old  Borden  station  on  Watatic  Mountain,  Worcester  Co.,  Mass. 
The  description  of  station  says  that  there  is  a  copper  bolt,  but  it  could 
not  be  found;  a  hole  apparently  drilled  was  fouiy|  jk^^  it^l^^mr^^able 
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RESULTS   OF   PBIliARY   TRIANOULATION. 


[SU1.I«.1S2. 


tbat  this  hole  held  the  bolt.    A  tree  36  feet  distant  was  used  as  center 
and  signal  in  triangolation. 

Dree, 

[Latitwle,  42o  41'  48''-47.    Longltade  71o  58'  84"-40.] 


To  statkm. 

Azimuth. 

Back  asimath. 

Log.dltt. 

Orotnv  Hill 

•       /      /* 
280    05    87 
808    18    80 
836    08    12 
868    54    24 
58    88    41 
39    05    42 
48    59    17 

•       '      »« 
109    19    14 
128    20    52 
156    05    09 
178    54    87 
238    27    17 
218    58    68 
228    58    88 

M§Ur$. 

4-46877 
4-27768 
8-98767 
4-86286 
4-48117 
4-83875 
8-99996 

Tnrkev  Hill    -.. 

Brown  Hill 

Wachasett  (chimney) 

Ward  Hill 

Dolbar  Hill 

Town  Hill 

Borden  eiatian, 
[Latitude,  4aP  41'  48"-56.    Longitude,  71o  58'  84"-87.] 


To  Btotion. 
Wachnaett  C.  S.  station . . . 

Asimuth. 

Back  asimnth.  1  Log.  diet. 

0          •         «' 

858    48    56 

0      '     "  ;    MtUn. 
178    49    10          4-86880 

TOWN  HILL. 


A  station  situated  on  Town  Hill  about  6  miles  west  of  Ashbumham 
Center  and  4  miles  north  of  Gardner,  Worcester  Co.,  Mass. 

Permanent  mark:  A  tree  that  stands  about  200  or  300  feet  northeast 
of  summit  of  hill. 


[Latitude,  42o  88' 

15"-54.    Longitude,  710  SV  05"-8J 

^.1 

To  station. 

Aslmuth. 

Back  azimuth. 

Log.di8t. 

Watatic 

O           '         II 

228    58    33 
881    20    84 
834    06    35 
359    26    11 
30    42    47 

o        1       u 

48    59    17 
101    26    10 
154    10    88 
179    26    18 
210    80    50 

MeUr$. 
8-99996 
4-06886 

4-26291 
8  -79814 
4-07888 

Brown  HiU 

Wachuaett  (chimneyr 

House  on  hill 

Dolbar  Hill 

WARD  HILL. 


A  station  on  Ward  Hill  in  pastureone-half  mile  south  of  Templeton  and 
Athol  road,  at  point  about  3  miles  from  Athol,  Worcester  Go.,  Mass. 
Permanent  mark:  Large  dead  tree  that  stands  near  summit  of  hill. 


[Latitude,  420  34' 

12"-18.    Longitude,  72o  lO'  24"-86.] 

To  station. 

Aximuth. 

Back  asimnth. 

Log.  diet. 

Two  tree 

O           '         " 

194    27    86 
238    27    17 
285    48    47 
290    48    11 

O           /        II 

14    28    47 
58    88    41 
105    48    28 
110    50    47 

M«Un. 

8*97883 
4-43117 
8-99284 
4-40066 

Watatic 

Dolbar  Hill 

MABSACHnSETTS. 
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DOUIAR  HILL. 

About  half  a  mile  sooth  of  Templeton*  Worcester  Ck>.,  Mass.,  on 
aaxmnit  of  hill  in  pastare. 
Mark:  Stone  +  U.  S.  O.  S. 

[Latitude,  42o  82'  45"*e2.    Longltode,  TIP  08'  80"-40.1 


To  sUtUm. 

▲slmnth. 

BMkMlmotlL 

Log.dtel 

Town  Hill 

0         n        n 

210    80    50 
218    58    58 
284    07    07 
105    48    28 

•       /         w 

80    42    47 

80    06    42 
114    14    08 
285    48    47 

jrif#r«. 
4*07U6 
4-88875 
4-18789 
8-8i224 

Wfttatio   .... 

Waehiuett (chimney) .... 
Wanl  Hill  

BROWN   HILL. 


This  station  is  on  land  belonging  to  Thomas  Oostello,  and  is  aboat  4 
nflee  northwest  of  Fitehbor^,  Worcester  Co.,  Mass. 

[Lfttitnde,  42o  37'  00"-64.    LoDgitnde,  71o  50'  41"-81.] 


To  station. 

Asimnth. 

Baekaaimntk. 

Log.dist. 

Turkey  Hill 

284    84    42 

0         '         n 

104    40    0-2 

4-06816 

TURSBY  HIIX. 


About  1  mile  east  of  Lunenburg,  Worcester  Go.,  Mass.    on  land 
belongiDg  to  Mr.  John  F.  Brown. 

[Latitude,  42o  85'  28"  03.     Longitude,  71o  42'  %V"fa.  ] 


To  sUtlon. 

asimnth. 

Back  asimnth. 

Log.  diet. 

OrotonHill 

0          »        ,1 

880    12    26 
128    20    52 
52    00    17 

o         »       n 
80    18    86 
806    18    80 
231    53    08 

4-10720 
4-27752 
4-26885 

Watatic     

WachuMtt  (chimney) .  \ 

OROTON  HILL. 


On  land  belonging  to  Mr.  Dodge,  about  one-half  mile  west  of  Groton 
Center,  Middlesex  Co.,  Mass.  Station  is  on  top  of  hiU,  about  60  feet 
test  from  dead  tree. 

[Latitude,  42^  36'  88"-28.    Longitude,  7lo  38'  28'"81.] 


To  aUtion. 

Asimnth. 

Log.  diet. 

Watatio 

O            '         *' 

100    10    14 
80    18    36 
63    38    21 

o        1       n 
280    05    87 
260    12    26 
248    24    58 

Jr«terfl. 
4-46877 
4  10720 
4-48078 

Turkey  Hin 

Wachuaett  (chimney) . 

BuU.  122 2 


Google 
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RESULTS  OF  PRIMARY  TRIANGULATION. 

WACHUSBTT  (CHIMNBY). 


[Bnzx.122. 


A  U.  S.  0.  &  G.  S.  point  in  Worcester  Go.,  Mass,    This  was  trans- 
ferred to  chimney  of  Summit  Hotel,  which  was  used  as  center  of  station. 
Mark:  Chimney  of  Summit  Hotel. 

[Latitude,  42^  20'  21''-28.    Longitude,  71°  58'  15"13.] 


To  stfttion. 

Azimuth. 

Back  azimuth.    Log.  dist. 

Brown  Hill 

Turkey  HiU 

OxotonHill 

Boxboro 

0         •        // 
103    58    44 

231    58    08 
248    24    58 
260    21    88 
286    35    16 
800    50    52 
822    17    30 
110    50    47 
114    14    03 
178    54    37 
154    10    82 

o       '      "       Metere. 
13    55    28          4*16488 
52    00    17          4-26385 
63    38    21  !        4-48078 
80    36    13  '        4-47000 
106    45    40          4-34060 
121    12    47         A'AMUU 

Obaervatory 

Beservoir 

Vmj  Mountain  — 

Ward  HiU 

DolbarHill 

Watatio 

142    28    07 
200    48    11 
204    07    07 
358    54    24 
334    06    35 

4-54350 
4-40066 
4-18730 
4-86285 
4-26201 

Town  Hill 

C.  4'  G,  S.  Biation, 

[LaUtude.  429  20'  2C"-78.    Longitude,  71°  53'  13"  -06.] 


TostaUon. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Fay  Mountain.... 

o        /        n 
322    18    46^ 

0         *          " 

142    20    13 

Meters. 

BOXBORO. 


In  belfry  of  town  hall  at  Boxboro,  Middlesex  Co.,  Mass. 
Mark:  Center  of  tower. 

[Latitude,  42°  20'  20"-04.    Longitude,  71^  81'  80"-06.] 


To  sUtion. 

Azimuth. 

Log.dist. 

BeMrvoir 

O         I         " 

11    42    13 
50    42    22 
80    86    13 

O          /         /' 

101    40    80 
280    88    21 
260    21    38 

Metere. 
4-21642 
4-02316 
4-47000 

Obzervatory 

Wachusett  (chimney) . 

OB8BRVATORY. 


This  Station  is  center  of  observatory  in  pasture  belonging  to  Mr. 
Ounningham,  and  about  4  miles  east  of  Clinton  and  1|  miles  west  of 
Bolton,  Worcester  Co.,  Mass. 

[Latitude,  42o  25'  53"'23.    Longitude,  71°  87'  87"-10.] 


To  station. 


Boxboro 

Reaervoir 

Fay  Mountain 

Waohnsett  (chimney) 


Azimuth. 


230    88  21 

832    51  34 

OOMO  50 

106    45  40 


Baok  azimuth. 


50    42  22 

152    58  36 

10  60 

85  16, 


180 


Log.  diat. 


Metere, 
4-02316 
4  02526 
4-32780 

4-34060 
Dy  >^jv^' 
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RE8BBVOIR. 

Geuter  of  tower  in  upper  reservoir  at  Marlboro,  Middlesex  Go.,  Mass. 

[Latitude,  42o  20'  47"-50.    Longitude,  71o  34'  06"-06.] 


To 


Boxboro 

Obeervatory 

Fay  Mountain 

Waohuaett  <chimney ) . 


Asimuth. 


101  40  3I» 

152  88  88 

22  46  28 

121  12  47 


Backaaimuth. 

Log.diat 

0 

, 

„ 

ifetor*. 

11 

42 

13 

4-21642 

332 

51 

84 

4-02526 

302 

48 

02 

4-10848 

300 

50 

52 

4-48804 

FAT  MOUNTAIN. 

Ati  old  Borden  station  about  2  miles  a  little  west  of  south  from 
^W^estboro,  Worcester  Co»,  Mass,  in  pasture,  about  three-eighths  of  a 
ntQe  northwest  from  Mr.  James  Hannahan's  house. 

[Latitude,  42°  14'  28'"70.    Longitude,  71o  87'  42"-54.] 


To  station. 

Aaimuth.      !  Back  asimuth. 

Log.  diat. 

0           '         '/ 

180    10    50 
202    43    02 
142    28    07 

O         .       n 

00    10    50 

82    45    28 

822    17    88 

Jfaterf 
4-82780 
4-10646 
4*54368 

Beaerroir.r 

Waohuaett  (chimney) . 

BALD  HILL. 

Triaugulation  station  of  the  IT.  S.  C.  &  6.  S.  in  the  southwestern 
portion  of  the  town  of  Union,  Tolland  Go.,  Oonn.,  on  the  land  of  Capt. 
Burke  Poster. 

Permanent  mark:  Gopper  bolt  in  rock  on  the  summit  of  hill. 

[Latitude,  41o  58'  25"-88.    Longitude.  72o  11'  55"-03.] 


To  atation. 

Asimuth. 

Baok  azimuth. 

Log.  diat. 

Waohuaett  (ohimney) . 

MountTom ... 

Gie^nHiU 

O            1           II 

204    05    01-00 
128    48    17-88 
41    57    66-00 
84    47    88-00 
47    57    82-58 
15    66    41-00 
10    08    11-00 
333    83    21-00 

0          1            II 

24    17    84-50 
306    30    11-05 
221    50    2200 
264    38    00-00 
227    47    14  07 
185    54    16-00 
100    02    34  00 
153    38    06-00 

4-7075447 

4-678180 

4-370084 

4-252075 

4-4503557 

4-264726 

4-551575 

4  •844868 

Soapatone 

BoxmU 

Storra  Monument  .... 
Poet  Hill 

80AP8TOKE. 


In  southeastern  comer  of  town  of  Somers,  Tolland  Go«,  Gonn.,  6 
miles  from  Stafford  Springs.  Several  acres  of  timber  were  out,  giying  a 
good,  view  in  nearly  all  directions. 

Digitized  by  VjOOQIC 
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RESULTS  OF  PBIMABT  TBIANOULATION. 


[BI7Z.L.  12 


Permanent  mark:  A  large  bowlder  dne  south  of  signal^  distanoe  2£ 
feet 

[Ltttitade,  41o  67'  32"*50.    Longitude,  7V>  W  40"'W.] 


To  stotion. 

Asimnth. 

BMsk  asimnth. 

Log.dlst. 

Bald  Hill. 

264    39    00 
11    U    26 

•        /     « 

84    47    88 

191    12    46 

M€Ur§. 

4*252975 

4-265619 

4-202901 

4-432218 

Box  Hill 

Green  HiU 

Po»k 

90    06    25 

269    53    20 

PEAK. 

Station  on  Copper  Hill,  1^  miles  north-northwest  of  East  Oranby  vi 
lage,  Hartford  Co.,  Oonn.,  4  miles  north-northeast  of  Tariff^ille,  oii< 
half  mile  by  path  east  of  old  Newgate  prison. 

Permanent  mark:  A  pine  tree  near  edge  of  bloff  at  honth  extremit; 
of  long  snmmlt;  tree  trimmed  up. 

[  Latitude,  410  57'  32"-48.    Longitude,  72o  44' 24''-02.] 


To  station. 

Asimath.      |  Back  asimnth. 

Log.  diat. 

Soapstone  

Box  Hill 

o           /           " 

269    53      20 
306    45      01 

O          '           n 

90    06      25 
126    56      24 

4-482218 
4-469305 

ROBINSON  HILL. 

A  perfectly  bald  hill  in  town  of  Hampton,  Windham  Co.,  Conn.,  i 
miles  northwest  of  the  village.  Land  owned  by  Ealph  W.  Bobinson, 
who  lives  one-fourth  of  a  mile  from  triangnlation  station,  on  southeasi 
side.  Station  on  south  side  of  a  stone  wall  running  east  and  west  au<j 
crossing  the  hill  at  highest  point. 

Permanent  mark :  Bocks  piled  at  foot  of  pole. 

[lAtitnde,  41^  47'  48"-61.    Longitude,  72o  04'  48"*29.] 


To  station. 

Asimnth. 

Back  asimnth. 

0           '         n 

270    47    27 
388    33    21 

Log.dist. 

Box  Hill 

o            »         »» 

91    02    29 
153    38    06 

MeUrt. 
4-494768 
4-344868 
4-177694 

Bald  Hill 

Storrs  Monument. 

STORRS  MONUMENT. 


Not  occupied.  On  a  hill  back  of  Storrs  Agricultural  College,  northen 
central  part  of  town  of  Mansfield,  Tolland  Co.,  Conn.  Hill  partly 
covered  with  trees  and  birch  brush. 


Digitized  by 


Google 


.]  CONNECTICUT. 

Permanent  mark :  Granite  shaft  25  feet  high. 

[Latitude.  41o  48'  52"-51.    Longitade,  72^  15^  38"-96.] 
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Tottetfam. 

Asimath. 

Baok  Mimath. 

Log.  diat. 

Green  HiU 

BaldHlU 

Bobinaon  HUl.... 

•       *      II 
91    20    02 
196    54    15 

•          t        n 

271    14    56 
15    56    41 

MeUrs, 
4-0-^6446 
4-264726 
4-177694 

ORBXN  HILL. 

A  bald  hill  in  the  northwest  part  of  the  town  of  Coventry,  Tolland 
Co.y  Coxiii.  Station  in  field  owned  by  Samuel  Oreen,  on  highest 
part  of  ridge.  Some  timber  still  stands  on  northwest  edge  of  field. 
Samuel  Oreen  lives  one-third  of  a  mile  west  and  Ambrose  Boyal  lives 
one-tliird.  of  a  mile  southeast  of  triangulation  point 

Permanent  mark:  A  chestnut  x)ole  30  feet  high. 

[LaUtade,  41o  49'  00"-a6.    Longitude,  72o  28'  14"-82.] 


To  station. 

Aahnnth. 

Back  aaimnth. 

Log.  dint. 

Box  Hill 

O           1            ti 

71    54    38 
221    50    22 

O            '            '» 

261    51    53 
41    67    56 

8-778222 
4-370084 
4-222644 
4-202901 
4  026446 
4  -317776 

Bald  Hill 

Post  Hill 

Storra  Monument 

Sweets  Hill 

271    14    55 
821    08    21 

91    20    02 
141    09    87 

BOX  HILL. 


Trian^ralotion  station  of  the  U.  S.  0.  &  G.  S.  in  the  town  of  Bolton, 
Tolland  Co.,  Conn.  Station  is  on  the  highest  point  directly  in  line 
from.  Bald  Hill  to  Sandford. 

Permanent  mark :  Drill  hole,  with  a  copper  bolt  in  rock. 

[Latitude,  41°  47'  59"-79.    Longitude,  72o  27'  21"-40.] 


TosUtion. 

Aaimnth. 

Back  aaimnth. 

Log.  dint. 

Mount  Tom 

O          1           n 

162    08    16-81 
227    47    14-07 
97    23    0005 
251    51    63  00 
126    56    24-00 
270    47    27-00 
191    12    45-00 
325    44    53-00 

o          /            " 

841  55  81-98 
47    57    32-58 

276  52  14-77 
71    54    38-00 

306  45  01-00 
91  02  29-00 
11    14    26-00 

145    49    34-00 

MeUT9. 
4  -7127917 
4-4593557 
4-8084201 
8-778222 
4-469305 
4-494768 
4-255619 
4  -238931 

TftaM  Hill          

Ivy  Hill 

Green  Hill 

Peak 

Bobinaon  Hill 

SoADstone 

Post  Hill 

MBETINO  HOUSE  HILL. 


In  yranklin  township,  New  London  Oo.,  Conn.,  one-half  mile  from 
IPi^3ji]clin  depot.    Station  in  field  belonging  to  Mr.  Ladd,  whose  house 


uigiiizeo  Dy  v.jv^v^'i  iv. 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


[BULL.  132. 


is  150  yards  north-northwest.    Summit,  flat;  view  partly  out  off  by 
orchard  to  northward. 
Permanent  mark :  Flag  x>ole,  15  feet  high. 

[Latitad6,41o36'08"*<».    Longitude,  72o  08' S8"-«7. J 


To  sUtion. 

Azimuth. 

BackMimnth. 

Log.dlst. 

Post  Hill 

O         /        // 

115    11    06 
136    43    15 

0          1         n 

295    03    20 
316    39    49 

Mtter: 

4-253116 
4020371 

Sweet  HUl 

SWEET  HILL. 


A  partly  cleared  hill,  3^  miles  south-southwest  of  Willimantic,  and  in 
the  town  of  Lebanon,  New  London  Co.,  Conn.  The  WiUimantic  and 
Lebanon  road  passes  around  the  hill  on  the  eastern  side.  Hill  owned 
by  Dr.  Sweet,  Lebanon  village.  A  few  oak  trees  on  southeast  edge  of 
summit. 

Permanent  mark :  Bocks  piled  up. 

[LaUtnde,  410  40' 16"-88.    Longitude,  72o  13' 48"-65.] 


To  station. 

Azimnth. 

Back  azimuth. 

Log.  dist. 

Post  Hill 

O          '         " 

89    53    29 
141    09    37 
816    89    49 

O         «          " 

269    49    10  : 
321    08    21 
136    43    15 

1 

Meten. 
3  •955376 
4-317776 
4-020871 

Green  Hill 

Meeting  House  Hill.. 

POST  HILI 

Station  on  land  owned  by  W.  0.  Bobinson,  8  miles  southwest  of  Wil- 
limantic,  in  town  of  Columbia,  Tolland  Oo.,  Conn.,  near  Hebron  line. 
Apple  trees  interfere  with  the  view  to  the  west;  no  obstructions  in 
other  directions. 

Permanent  mark:  A  flag  pole,  30  feet  high. 

[Latitude,  41°  40'  15"15.    Longitude,  72°  20'  19"-64.] 


To  station. 

Azimuth. 

Back  azimnth. 

Log.  dist. 

Box  Hill 

o           »        '/ 

145    49    34 
199    02    34 

O            /        II 

825    44   53 
19    08    11 

MeUrt. 
4-238931 
4  -551675 
4-222644 
4-253116 
3  •956875 

Bald  Hill 

Green  Hill 

Meetiuff  House  Hill.. 
Sweet  Hill 

295    03    20 
269    49    10 

116    11    06 
80    53    29 

GRANBY. 


On  land  owned  by  A.  0.  Teeter  2  miles  north  of  Korth  Canton  village^ 
and  in  the  southwest  comer  of  Granby  towushipy  Hartford  Co.,  Conn. 

Snmmit  flat  and  cleared  of  timber.  ^,g,^,^^^  ^^  GoOg.^ 


u  Axx«T-r.  1  CONNECTICUT. 

Permanent  mark :  A  chestnut  tree  trimmed  up. 

0 

[Lutitnde.  41©  66'  67"-08.    Longitnde.  T2o  53'  18"-88.1 
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To  sUtion. 

Aximnth. 

Back  asimutb. 

Log.  diat. 

.TAhnnv  Cakfft 

0            '          *' 

28    S7    11 
76    30    38 

0         »       »/ 
203    52    50 
256    17    06 

4-337360 
4-457468' 

Iw 

IVY. 

Triajiirulation  station  of  the  IT.  S.  0.  &  G.  S.  on  the  summit  at  the 
eoutliL  end  of  the  ridge  known  as  Ivy  Hill  in  I^orth  Gk>shen,  and  about 
2  miles  north  from  Goshen  Oenter  village,  Litchfield  Co.,  Oonn.  The 
flEkrm  immediately  south  of  station  is  owned  by  Mr.  Dana  Bently,  and 
Ms  lionse  is  about  one-quarter  of  a  mile  southwest  of  station. 

Permanent  mark:  Copper  bolt  inserted  in  rock.  The  head  of  bolt  is 
one  incli  in  diameter  with  two  lines  crossing  the  center  at  right  angles. 

[Latitade,  41o  52'  18"b0.    Longitude,  73o  18'  27''*m.] 


To  atation. 


Sandford 

Granby  

Box  tfm 

Johnny  Cake 

Mohawk 

Wooater  ...... 

WeatPeak  .. 
BUaworth.... 


Aximuth. 


14 
17 
52 
27 
08 
64 
28 
67 


07*82 
06  00 
14-77 
26  00 
17  00 
60*84 
86-00 
00-80 


Back  aaim  nth. 

Log.  Diat. 

o 

, 

/« 

Jr«tert. 

158 

25 

05-06 

4-7071882 

76 

30 

33  00 

4-467468 

07 

23 

00-05 

4  -8084201 

m 

86 

37-00 

4-364916 

227 

05 

23  00 

3-015728 

200 

44 

28-82 

4-7016137 

137 

48 

47  00 

4-671544 

247 

47 

50  30 

4-312646 

JOHNNY  CAKE. 


S't&tion  on  highest  part  of  Johnny  Cake  or  West  Mountain,  in  west- 
oentral  part  of  Burlington  Township,  Hartford  Co.,  Conn.,  on  land 
o^wned  by  Frank  Becor.  Summit  entirely  cleared.  A  wagon  road 
croBseB  the  mountain  from  north  to  south  and  passes  within  150  yards 
of  triangulation  station.  John  Edwards  lives  one-fourth  of  a  mile 
Dortli  of  triangulation  point. 

Permanent  mark:  Hole  drilled  in  solid  rock. 


[Latitude,  41^  45'  12''-79.     Longitnde,  72o  60'  41"-01.] 


To  station. 


Oood 

Ivy 

Mount  Tom  . 

Oranby 

Talcott 

WeatPeak.. 


Aaimnth. 


44 

124 


208    62    56 


Back  asimuth. 


224 
304 


28    57    11 


Log.  diat 


4-501402 
4-364815 
4-383078 
4-337869 
4-256089 
4-306584 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


[BULL.  ISS. 


MOUNT  TOM, 

IT.  S.  0.  &  (3t.  S.  station :  Station  on  highest  part  of  Monnt  Tom, 
in  Washington  Township,  Litchfield  Co.,  Conn.,  on  land  belonging  to 
Albert  Anson.  i?he  new  road  leaves  Monnt  Tom  pond  to  the  sonth  a 
short  distance  beyond  the  <<  Corners."  The  first  road  west  of  the  pond 
gives  best  ascent  to  the  mountain. 

Permanent  mark :  A  hole  drilled  in  ledge,  at  the  extreme  southwest 
end  of  the  summit. 

[Latltade.  41o  41'  3e"-48.    Longitade,  73o  16'  29"-64.] 


To  station.  Asimuth.      '  Back  azimuth.    Log.  dist. 


Taahaa 

Wooster 

Mohawk 

West  Peak... 
Johnny  Cake., 


i 


857  39  M-72 
25  17  63-27 
172    13    6100 


177  40  51*40 
205  09  21  10 
852    12    56-00 


Metert. 

4-6823488 

4*6235682 

4  •1563960. 

4-5884380 

4*3830780 


WEST  PEAK. 


Five  miles  by  road  northwest  of  the  city  of  Meriden,  New  Haven 
Co.,  Conn.  Station  on  the  highest  part  of  bare  ledge,  27  feet  2  inches 
northeast  of  flagstaff  hole,  near  edge  of  diff. 

Permanent  mark:  Hole  drilled  in  solid  rock. 


[Latitude.  41' 

38'  84"-90.    Longitude,  72o  50'  38"-78.] 

To  station. 

Asimuth. 

Back  asimuth. 

Log.dlst. 

Good 

O            '         II 

88    06    05 
137    43    47 

o       /      /. 
267    51    31 
317    28    86 

Jr«ter«. 

4-540789 

4-671544 

4-588438 

4-396534 

Ivy 

Mount  Tom 

Johnny  Cake 

QOOD, 

Triangulation  station  of  the  17.  S.  G.  &  G.  S.  situated  on  the  highest 
part  of  Good  HiD,  in  town  of  Woodbury,  Litchfield  Co.,  Oonn.  Land 
-owned  by  Nathan  B.  Smith.  The  station  is  about  one-quarter  of  a 
mile  firom  Four  Comers,  in  a  pasture. 

Permanent  mark :  A  flat  glass  bottle  sunk  3  feet  in  ground,  bottom 
up.  Over  it  are  two  layers  of  inch  boards,  on  which  rest  a  large  stub 
reaching  to  sur&K^e;  in  center  of  stub  a  nail. 

[Latitude,  41°  32'  55"-52.    Longitude,  73o  15'  36"-75.] 


To  station. 

1      Asimnth.       Back  aaimath. 

Log.  dist. 

O           *           //         1      0           '           /' 

Mstert. 

Tashua 

..    358    31    27-66  1  178    81    51-09 

4-6054630 

Wooster 

..'    41    03    04-58     220    54    00-85 

4-4685225 

WinK 

West  Peak 

.J    92    60    42-00     272    40    02-00 

4-3495800 

..'207    51    31-00  t    88    08    05  00 

4-5407890 

Johnny  Cake . . . 

..|  224    06    30-00  |    44    17    05*00 

4-5014090 

r^ogle 
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BBACOITPOLS. 


TriansnilAtion  station  of  the  U.  S.  0.  &  G.  S.  in  ProTidenoe  Oo.,  B.  I. 
^  20-foot  platfonn  was  erected  and  the  Ck>a8t  Sorvey  signal,  which  was 
still  standing  Jnly,  1888,  was  used. 

[Latitude,  41o  SO'  4S"*47.    Longitiide,  Tio  27'  01"-2e.] 


ToMtMoa, 

Aslmvth. 

B«ck  aslmath. 

Log.dtet 

Memford 

•       »       »i 
10    08    08  10 
M    88    83-00 

0    17    U-90 
77    88    8810 

O            1             It 

100    08    88-14 

286  80    30-«8 
180    16    10  13 

287  20    28-12 

4 '4218730 
4-8072428 
4-5601678 
8-0461010 

Tonrtellot 

Woonaoeltei'.. '.'.'.'. 

W00N80CKKT. 


Station  on  Woonsocket  Hill,  Providence  Co.,  B.  I. 
Permanent  mark :  Oopper  wire  in  hole  drilled  in  a  large  rock  12  feet 
square. 

[lAtitodo.  410  68'  40"-81.    Longitude.  71o  88'  16"10.  ] 


rroat«ti<m. 

Asimntli. 

Bftek  Mdmvth. 

Log.dUt 

TourteUot 

o         /           »' 

41    So    3802 
267    20    2312 

O           /           II 

221    62    80-62 
77    88    8310 

M«tsr§. 

40064877 
8-0461610 

TOUBTKLLOT. 

Station  on  Toortellot  Hill  in  town  of  Glocester,  Providence,  Go.,  B. 
X.,  about  2  miles  southeast  from  Chepachet. 

Permanent  mark:  Spruce  tree  denuded-  of  limbs,  one  side  (40-foot 
observing  platform). 

[Latitade,  41o  68'  40"-34.    Longitude,  71o  88'  16"-49.] 


To  etatloii. 

Asimath. 

Back  edmiith. 

Log.dUt. 

Memford 

O           /              II 

838    53    31-64 
371    44    43-63 
286    80    20-68 
221    62    86-62 

O          1             II 

148    66    8211 

101    44    07-28 

66    88    32-00 

41    56    8802 

4*2071186 
8-7014820 
4-8073438 
4  0064877 

Aldrich 

WooDMcket 

ALDRIGH. 


Station  on  north  end  of  Ohopmist  Hill,  in  town  of  Scitnate,  Provi- 
dence Oo.j  B«  I.    A  50-foot  observing  platform  was  erected, 
permanent  mark:  A  chestnut  tree. 

[Latitude,  410  6^  23"-02.    LoDg:lttld^  71°  40'  ll"-00.] 


To  station. 

Aaimatta. 

Back  azimuth. 

Log.  diet. 

Weaver • . » 

o        /        */ 
858    86    21-73 
308    52    48-54 
101    44    07*28 

O            1               It 

178    36    35-77 
128    67    35-32 
871    44    48.62 

M€UT». 

4-3000474 
4  0305367 
3-7014620 

Memford 

Tourtollot 

uigiiizeo  Dy  n^jvJ 
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RESULTS   OF   PRIMARY  TRlANGULATION. 

MKMFORD. 


[BULL.  122. 


An  old  barn  belonging  to  Mrs.  Isaac  Memford,  in  town  of  Oranston, 
Providence  Co.,  R.  I.,  and  abont  10  miles  west  of  the  city  of  Provi- 
dence. 

Permanent  mark :  A  piece  of  brass  set  into  stone  foundation  of  barn 
5  feet  3  inches  from  top  of  foundation. 

[Latitude,  41°  46'  13"-10.    Longltud©,  71o  33'  16"-83.] 


To  BtatiOQ. 

Asiraiith. 

Back  aKimnth. 

Log.  dist. 

Spencer  (2) 

Weaver 

O          /           n 

335    07    48-35 
36    45    54-42 
199    03    53-14 
355    20    05-38 
128    57    26-32 
148    56    32  11 

O         '         // 
165    10    05-71 
216    41    32-10 

10    08    03-10 
175    20    24-01 
308    62    48.54 
328    52    81-54 

MeUri. 
4-0552672 
4-1828648 
4-4218726 
8  -0160112 
4-0305367 
4-207185 

Beaoonpole 

Anthony  Mill.... 
Aldrioh: 

TourteUot 

ANTHONY  MILL. 


Point  was  not  occapied  in  1888.  In  town  of  Coventry,  Kent  Co., 
R.  I.,  village  of  Anthony.  Point  sighted  was  cupola  of  new  mill  in 
Anthony. 

[  Latitude,  41°  41'  47"-30.    Longitade,  71°  82'  47"-8£.] 


To  station. 

Aslmnth. 

Back  astmnth. 

Log.  dist. 

Memford 

•0            /             •/ 

175    20    24-01 
297    02    99-97 

O           '             II 

355    29    05-38 
117    04    08-68 

Jfetor*. 
3  •0150112 
3 •6660774 

Spenoer(2) 

SPKNCER 

(2). 

This  station  is  in  Mr.  Benjamin  F.  Dawley's  pasture,  town  of  War- 
wick, Kent  Go.,  R.  I.,  just  south  of  his  house.  A  24-foot  platform  was. 
erected.  Station  is  790  feet  south  55^  46'  west  from  CT.  S.  Ooast  and 
G^eodetic  Survey  station  Spencer  and  10  feet  west  of  cross  mark  cut  on 
rock. 

Permanent  mark :  Cross  mark  cut  on  rock. 

[Latitude,  iv^  40'  38"-87.    Longitade,  71°  20'  40"-30.] 


To  station. 

Asimnth. 

Back  asimntb. 

Log.  dist. 

spencer  (C.&O.S.) 

o         /            /' 

0          1           II 

55    46    80-00 
6    17    11-20 
297    02    09.97 
'211    53    06-92 
335    07    48-35 
262    07    54-58 

MeUr: 

2-3816598 
4-5601578 
3  -6660774 
4-0340647 
4-0562672 
4-1468408 

Beaconpole 

Anthony  Mil).... 
Franklin 

186    15    18  12 
117    04    08-68 

81  55    51  02 
155    10    05-71 

82  14    33-84 

lAemford 

Weaver 

Digitized  by 
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On  Weaver  Hill,  Coventry  Township,  Kent  Co.,  R.  I.,  a  50-foot  observ- 
ing plait^orm  was  erected. 

Permanent  mark :  Spruce  tree  from  which  nearly  all  of  the  limbs 
^?'ere  out;  and  which  formed  one  side  of  trian^ar  observing  platform. 


[Latltade,  41°  39  37"'21.    Longitade,  71o  9?'  40"-84.  ] 


To  station. 

Azimuth. 

Back  aaimuth. 

Log.  diat. 

iKSSn'*::::;:: 

o               »• 
M2    07    54-48 
811    86    34.71 
178    88    35-77 
216    41    32  19 

0            .            '» 

82  14  33-84 
181  40  29-54 
858    36    81'73 

36    45    54-42 

MeUrs. 

4  1468498 
4-U394200 
4-8000474 
4-1828648 

AMrich 

Memford 

FRANKLIN. 


^earr  !Franklin  Comer,  in  the  town  of  Exeter,  Washington  Co.,  R.  I., 
a  OO-foo't  observing  platform  was  erected. 

Peimianent  mark :  Oak  tree  (part  of  platform). 


[  Latitude,  4^  35^  41"-35.    Longitude,  71o  38'  56"-80.] 


To  station. 

Azlmutli. 

Back  asimnth. 

Log.dist. 

UeUrt, 
4-0840647 
4-0351513 
4-0894200 

Spencer  (2) 

Soennan 

o          «          >i 

211    58    06-92 
387    20    31-00 
131    40    29-54 

o         '       // 
81    55    51-02 
157    28    30-46 
311    36    84-71 

Weaver 

On  rocky  point  northwest  of  highest  point  of  what  is  known  as  the 
moniitain  road,  in  town  of  Richmond,  Washington  Co.,  R.  I.,  A  50-foot 
ol>eerving  platform  was  erected. 

Permanent  mark :  Cross  and  U.  S.  G.  8.  cut  in  solid  rock. 


[Latitude,  41°  32'  12"-06.    Longitude,  71o  33'  02"-68.] 


To  station. 

Asimnth. 

Back  asimuth. 

Log.diBt. 

Sherman 

O         »          n 

287    25    44-38 

300    59    33-79 

63    19    28-22 

O          .           II 

107    81    06-89 
121    04    81-44 
243    14    19-87 

Metert. 
4-0728640 
4-0847784 
4*0819986 

Kingston  Church  Steeple. 
Chamnlin 

SHERMAN. 


Triangulation  station  of  the  U.  S.  C.  &  O.  S.  in  Washington  Co.,  R.  L 
j^  24t-foot  observing  platform  and  tripod  was  erected  at  a  point  2^  lO' 
riortb  of  west  from  tJ.  S.  Coast  and  Oeodetic  Survey  station  Sherman, 

stud  13  feet  distant.  uigmzeo  oy  ^"^jv^w-aiiw 
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Permanent  mark :  Same  as  made  by  U.  S.  0.  &  G.  9. 

[Latitude,  41o  SC  16"'94.    Longitade,  71o  30'  56"19.] 


t  BULL.  12 


To  st»ti0B. 

Azimuth. 

Back  azimuth. 

Log.  dial 

MtUrt. 
4-2844114 
4  0959827 
4-0351512 
4  0728640 

HSIHiP.'.::::::: 

0          •              /' 

184    86    35-54 
131    20    35-94 
157    22    30-46 
107    81    06-89 

O                           /' 

4    37    10-94 
311    16    07-86 
837    20    31-00 
287    25    44-38 

FniTiklff? 

Dftwley 

CHAMPUN. 

Station  is  abont  If  miles  due  north  of  Hopkinton,  Washington  Go. 
B.  L  A  24-foot  observing  platform  and  tripod  was  erected  at  a  point 
10<^  14^  south  of  east  from  Ooast  Survey  station,  Ohamplin  Hill,  distant 
11  feet  3  inches;  the  latter  is  marked  by  iron  spikes  in  two  rocks. 

[Latitude,  41o  29^  16"-04.    Longituda,  71o  46'  47".91.] 


To  atation. 

Azimuth. 

Back  azimuth. 

O           .            I' 

63    19    28*22 

Log.  diet. 

Dawley 

243    14    19-37 

Meter: 
4  0619986 
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HBW  YOBK  AKD  PENNSYLVAinA. 
METHODS  OF  WORK. 

MKW  TOBK. 

A  comparatively  Bmall  amoimt  of  triangalation  has  as  yet  been  neces- 
sary in  addition  to  that  of  other  organizations.  The  State  is  about 
half  covered  by  triangnlation,  including  the  work  of  the  U.  S.  Lake 
Survey,  along  the  Great  Lakes  and  St.  Lawrence  Biver;  that  of  the 
U.  S.  Coast  and  Geodetic  Survey  along  the  Hudson  Biver,  Lake  Cham- 
plain^  and  the  Mohawk  Valley;  and  that  of  the  Kew  York  State  survey 
in  the  central  and  southern  portions  of  the  State.  The  work  in  certain 
areas  was  supplemented  by  the  U.  S.  Geological  Survey  during  1892  and 
1893.  In  June,  1892,  a  small  belt  was  extended  northeastward  through 
Washington  County,  starting  from  stations  Greenwich,  BaHnesque,  of  the 
U.  8.  Coast  and  Geodetic  Survey.  I^ine  stations,  controlling  four  atlas 
sheets,  were  occupied.  Stations  were  located  on  bare  hills,  though 
they  were  not  always  the  highest  in  the  locality,  to  avoid  erection  of 
expensive  scaffolds,  or  heavy  damages  for  destruction  of  timber. 

Later  in  the  season  of  1892  a  system  of  quadrilaterals  was  started 
aoross  the  CatskiU  region  from  Powell*Merino,  stations  of  the  U.  S. 
Coast  and  Geodetic  Survey  in  the  Hudson  Valley  near  Coxsackie.  Seven 
stations,  controlling  three  atlas  sheets,  were  located.  Old  observato- 
ries were  found  on  many  of  the  wooded  mountain  summits  and  were 
sighted  as  signals  and  occupied  with  the  theodolite. 

During  1893  work  was  extended  across  Clinton  County  from  the  line 
Lyon-Dannemora,  of  the  IT.  S.  Coast  and  Geodetic  Survey.  The  north- 
em  border  of  the  State  is  very  difficult  to  triangulate,  there  being  no 
well-defined  x)oints  after  leaving  the  high  rocky  x>eaks  of  the  Adiron- 
dack region,  the  ridges  being  flat  and  heavily  wooded.  Eight  stations 
within  three  atlas  sheets  were  located. 

The  work  in  Oswego  and  Jefferson  counties  was  based  upon  stations 
of  the  n.  S.  Lake  Survey,  Sandy  Creek- Mannsville  being  used  as  a  base 
m  Oswego  County  and  Cooper-Gleason  in  Jefferson  County.  Eighteen 
stations  were  occupied  in  this  portion  of  the  State,  fhrnishing  control 
for  five  atlas  sheets. 

A  few  stations  in  addition  to  those  of  the  U.  S.  Lake  Survey  were 
located  in  Chautauqua  and  Erie  counties.  The  line  Silver  Creek-Dun- 
lurk  light-house  was  used  as  a  base  from  which  the  positions  of  five 
stations  were  determined. 

Digitized  by  VjOC^IC 
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[BOLU12L 


In  October,  1893,  four  stations  were  located  iu  Ulster  County,  south- 
west of  Kingston ;  these  were  based  upon  Terry,  Prospect,  and  Lloyd, 
stations  of  the  U.  S.  Coast  and  Geodetic  Survey  on  the  banks  of  the 
Hudson  near  Bondout. 

All  of  the  work  of  the  U.  S.  Geological  Survey  in  New  York  has  been 
done  by  8.  S.  Gannett,  assisted  by  B.  C.  Washington,  jr.  A  Fautb 
8-inch  theodolite  has  been  used,  angles  having  been  read,  in  most  cases, 
by  the  method  of  directions.  No  least  square  figure  a<^nstment  hae 
been  made. 

PENNSYLVANIA. 

Triangulation  of  the  U.  S.  Coast  and  Geodetic  Survey  in  the  anthra- 
cite coal  region  was  supplemented  during  the  years  1889, 1890,  and  189L 
Twenty-five  points  were  located,  ftirnishing  control  for  fifteen  atlas 
sheets. 

The  location  of  stations  on  flat,  wooded,  mountain  summits  in  many 
cases  necessitated  the  elevation  of  the  theodolite  from  10  to  50  feet 
above  the  ground,  an  Interior  tripod  for  the  support  of  the  instrument 
being  built  with  an  exterior  structure  for  the  observer. 

In  August,  1892,  a  few  stations  were  added  to  those  already  located 
in  the  vicinity  of  Beading  and  AUentown.  Angles  were  measured  witii 
a  Fauth  8-inch  theodolite.    No  figure  adjustment  has  been  made. 


BB8CRIPTION8  AND  POSITIONS  OF  8TATIONB. 


Station  located  on  north  end  of  high  ridge,  in  town  of  Arkwright, 
Chautauqua  Co.,  N.  Y.,  about  one-eighth  of  a  mile  south  of  Sheridan 
line,  175  yards  west  of  main  north  and  south  road.  Louis  Deering 
owner  of  property. 

Permanent  mark :  Copper  bolt  in  bowlder. 

[Latitude,  42o  26'  40"-5O.    Longitude.  7V>  U'  19"-03.] 


To  station.        |      Aximath. 

1 

Back  aslmnth. 

Log.  diet 

Dunkirk,  L.H.... 
Brooke  (chimney) . 
Pierce  

0          .          .' 

126    82    17-6 
130    61    26-« 
265    43    43*8 
209    02    04-8 
186    44    82-8 

0        .        ./ 
306    37    361 
310    47    60  1 
86    47    06-4 
29    05    39-7 
6    46    07-2 

Metert. 
4-07358 
8 -96816 
8-83766 
4  16428 
4  00268 

Dean 

Silver  Crook 

•  Two  miles  south  southeast  of  Angola  Depot,  in  town  of  Evans,  Erie 
Co.,  N.  Y.,  about  75  yards  north  of  Brant  line  or  road:  One-fourth  of 
a  mile  east  of  north  and  south  road.  Station  in  pasture  on  highest 
ground  owned  by  Jacob  Sheflin.  C^nir^n]c> 
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Permanent  mark:  Stone  monument  4  feet  long,  copper  bolt  stamped 
IJ.  S.  G.  S.,  469,  N.  Y. 

[Latltade.  420  86'88"-41.    Lo&gitade,  70o  00' 30"-72.] 


ToateUon. 

Aiimath. 

Back  aximath. 

Log.diat. 

o        /          n 

31    45    16  2 

67    47    63  1 

283    07    13  0 

0          1          n 

211    39    18-2 
237    41    68  0 
108    12    33-2 

Meter$. 
4-39068 
4  15089 
4  04439 

Dean 

Kichmond 

RICHMOND. 

Kot  occupied,  situated  in  Erie  Co.,  N.  Y.  Station  on  land  owned 
by  Nathaniel  Bichmond,  in  North  Collins,  1^  miles  west  of  Langford, 
just  north  of  main  east  and  west  road;  just  north  of  and  75  yards  dis- 
tant from  house  of  Charles  Cook,  10  feet  northeast  of  old  well. 

Permanent  mark:  Stone  monument,  copper  bolt  No.  458,  TJ.  S.  O.  S., 
N.Y. 

[Latitude,  42o  35'  ]6"-«5.    Longitude,  78°  62'  a?'"^.] 


ToaUtion. 

Asimatfa.      i  Back  azimuth. 

1 

Log.dist 

Fieroe 

o          »          " 

63    28    02-2 
103    12    38-2 

0         .        .. 
233    10    45-7 
883    07    13  0 

Meters. 
4-45452 

Sheflin 

DEAN. 

One  mile  east  of  Silver  Creek  depot,  Chautauqua  Co.,  N.  Y.,  just  out- 
side of  corporationlimits,  on  highest  ground  in  immediate  vicinity. .  Sta- 
tion about  150  feet  north  of  main  east  and  west  road  on  line  running 
east  and  west,  separating  property  of  George  Dean  and  Dr.  Evarts. 

Permanent  mark:  Stone  monument,  copper  bolt  stamped  H.  S.  O.  S., 
460,  N.Y. 

[Latitude,  43o  82'  88 •01".    Longitude,  79o  09'  15 •e2".] 


To  station. 

Asimuth. 

Log.  diat. 

Pierae 

O                         /' 

0    21    05-2 

29    05    29-7 

237    41    58-0 

o           /           1/ 

180    21    03*0 

209    02    04-8 

67    47    63  1 

MiUrt. 

4  15428 
4  15089 

Deerinff 

SbeflinT 

SILVER  CREEK. 

Triangulation  x)oint  of  the  IJ.  S.  Lake  Survey  in  Sheridan  Township, 
Chautauqua  Co,  N.  Y.,  3  miles  west  o{  village  of  Silver  Creek,  three- 
quarters  of  a  mile  east  of  Sheridan  railroad  station.  A  new  railroad 
has  cut  through  primary  station,  destroying  center   mark.    A  new 
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station  was  established  about  75  feet  south  of  railroad  track  in  opei 
field. 

Permanent  mark:  Stone  monument  marked  IJ.  8.    Beference  stone 
monument  north  58^  08'  east,  283.9  feet. 

[Latitude,  42o  31'  13"-84.    Loogitude,  70o  IS'  27"-28.] 


Tostotlon.        1      Aaiiiiath. 

1 

BMkaiimath. 

Log.dl«i. 

!      e       •        " 

Deering 6    46    07-2 

Brooks  (chimney).       64    31    20-4 
Dunklrk,L.H....       74    38    4»-2 
Pieroe '    829    04    407 

1 

186    44    82*3 
244    27    26-9 
264    83    880 
140    07    28-5 

MUtrt. 

4*00268 
4-96879 
4-045167 
4-04843 

PIKRCB. 

Station  on  a  knoll  in  cultivated  field,  in  town  of  Yillenova,  Chan- 
tauqua  Co.,  N.  Y.,  about  50  yards  south  of  Hanover  line,  close  by  main 
road  to  Forestville.    L.  J.  Pierce,  owner.    L.  W.  Oeer  lives  on  place. 

Permanent  mark :  Gut  marble  post  8  by  8  by  30  inches  flush  with 
ground.   Copper  bolt  stamped  U.  S.  G.  S.,  457,  N.  Y. 

[Latitnde,  42°  26'  06"-00.    Longitude,  79o  09'  18"*82.] 


To  station. 

Asimuth. 

Back  asirantb. 

Log.  diet. 

Beering 

0            ♦           '» 

85    47    06-4 
149    07    28-6 
233    16    45-7 
211    89    18-2 
180    21    03-0 

O           »           n 

276    43    43-8 

329    04    40-7 

63    28    02-2 

31    45    15-2 

0    21    06*2 

MtUrs. 
3 -83706 

4-45452 
4-36053 
4-07774 

Sliver  Creek 

Richmond 

Sheflin 

l>fiu) 

DUNKIRK,   LIOHT-HOU8B. 

Triangulation  point  of  the  U.  S.  Lake  Survey,  situated  IJ  miles 
northwest  of  city  of  Dunkirk,  Chautauqua  Co.,  N.  Y.  Instrument  on 
iron  platform  about  35  feet  above  ground. 

t^ermanent  mark :  Center  of  brick  tower. 

[Latitade,  42o  29'  37"-80.    Longitnde,  79o  21'  15"-80.] 


ToBtation. 

Aaimnth. 

Baok  aslmath. 

Log.dist 

BUver  Creek 

Deering 

0            '            " 

264    38    83-0 
306    27    36  1 

0        «        »» 
74    38    49-2 
126    32    17-5 

Jfetert. 

4-045157 
4-07856 

COOPKR. 


Triangulation  point  of  the  U .  S.  Lake  Survey.  Station  one-quarter  of 
a  mile  from  end  of  Peninsula  Point,  Jefferson  Co.,  K  Y.,  and  nearly , 
west  of  Sacketts  Harbor  in  cultivated  field.  C^nir^n]i> 

uigiiizeo  oy  VjOOvJIv^ 
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Permanent  mark:  Hole  drilled  in  stone  poet  1  foot  below  sniflEMse. 
Beferenoe  post,  south  68^  west  36*0  meters. 
Beference  post,  north  73^  east  52*0  meters. 
Beference  post,  north  24^  east  62*5  meters. 

[LatitDde,  48°  S7'  48"-3.    Longitade,  TV>  W  41'"5,] 


To  stotfon. 

Asimnth. 

Lbg.dirt. 

Hovey -. 

0           •           1' 

381    57    88-4 
888    51    481 

387    84    80*8 

0           •          n 

102    08    11-5 
158    53    84  2 
107    58    46-8 

4  •087718 
8-fl7Sm 
4  •501888 

Ofmim 

OLBASOM. 

Triangnlation  point  of  the  U.  8.  Lake  Survey.  Station  4  miles  north- 
east of  Stony  Point  light-hoase,  about  If  miles  southwest  of  the  west 
end  of  Snowshoe  Bay,  Jefferson  Oo.,  N.  T. 

Permanent  mark:  Triangular  hole  drilled  in  bed  rock  1  foot  below 
saiHeMse.    A  surface  stone  is  planted  directly  over  it. 

[Lutitade,  430  63'  48"-».    Longitude,  70o  IC  82"-8.] 


To  ttAtlon. 

Ailmoth.      j  BMk  asimnth. 

Log.dist. 

Hone  Island 

0           '           •»               0          1          n 

Z82    38    810        52    48    16-0 

M§Un.  ' 
4-000606 

BOVBT. 

In  town  of  Henderson,  Jefferson  Go.,  N.  Y.,  on  flat  bluff  on  west 
side  of  Henderson  Bay,  in  cleared  pasture,  with  fringe  of  timber 
aroand  edge  of  bluff.  Land  owned  by  Mr.  Hovey,  who  lives  half  a  mile 
northeast  of  station.  The  mark  is  a  hole  drilled  in  solid  rock  1  foot  below 
snrfoce.  Surface  mark,  a  bowlder  set  over  center  with  a  cross  cut  a 
half-inch  deep  on  its  top. 

[  Latitude,  430  53'  04"*77.    Longltade,  70o  14'  00"-00.] 


To  station. 


Aalmuth. 


Johnson 256  04  84-99 

Horse  laland 228  21  33-99 

Cooper 158  53  34  10 

Greene 275  10  40-49 

Carl ;  274  03  13^89 


Back  aslmath. 

Log.  diet. 

O           •              It 

76    20    57-66 
48    25    20-75 
838    51    49-10 
95    28    11-39 
94    23    06-34 

Meteri, 
4-513470 
3-969328 
3-972121 
4-581514 
4-563281 
/ 

A  roand  bare  hill  three-fourths  of  a  mile  northeast  of  Gronk  Comers, 
Lewis  Co.,  N.  T.,  owned  by  Thomas  Carl.  uigmzea  oy  ^j^^p^  iw 
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Permanent  mark :  Stone  monument,  copper  bolt  stamped  U.S.  G.  S.<. 
449,  N.  T.    Stones  piled  around  monument. 

[Latitude.  43°  51'  37"-67.    Longitude,  75°  46'  56"*10.] 


To  Btation. 


Greene. 
Johnson 
Boy  n  ton 
Hovey.. 


Asimnth. 

0 

, 

;, 

79 

54 

50-90 

165 

07 

25-60 

109 

35 

50-80 

94 

22 

06-34 

Back  Mimath. 

Log.  di0t. 

0 

. 

„ 

M0Uri. 

259 

53 

28-80 

3-426238 

335 

04 

5500 

4-061204 

289 

29 

46-90 

4094678 

274 

03 

13-99 

4-568281 

A  cleared  ridge  in  town  of  Pinckney,  Lewis  Co,,  N.  Y.,  in  lot  30,  Frank- 
lin Greene  owner,  2^  miles  east-southeast  of  Whitesville. . 

Permanent  mark :  Stone  monument,  in  whicii  is  a  copper  bolt  stamped 
IT.  S.G.8.,448,  N.  Y. 

[Latitude,  43o  51'  22"-53.    Longitude,  75°  48'  58"-76.] 


Testation. 

Asimnth. 

Back  asimnth. 

Log.dlst. 

Cooper 

0           *            n 

107    53    46-90 
168    29    46-60 
259    53    28-80 
95    28    11-39 

0            /            *' 

287    34    30-30 

348    28    36-50 

79    54    50-80 

275    10    40-49 

4  -591839 
4-046701 
3-426238 
4  -531514 

Johnson 

Carl 

Hovey 

Station  on  cleared  ridge,  5  miles  south  of  Watertown,  Jefferson 
Co.,  N".  Y.,  owned  by  Lester  Boynton.  Highest  land  within  6  or  8 
miles. 

Permanent  mark  :  Stone  monument  4  feet  long;  in  which  is  a  copper 
bolt  st(imped  U.  S.  G.  8.,  460,  N.  Y. 

[ Latitude,  43o  58'  52"-46.    Longitude,  7&o  55'  41"-02.  ] 


To  stotion. 

Aeimuth. 

Back  azimuth. 

Log.  dist. 

Carl 

O           •            II 

289    29    46-9 
160    34    41-1 
106    05    15-3 
227    29    42-6 

O          '           II 

109    85    50-8 

340    32    O60 

285    56    12-8 

47    83    16  1 

Metert. 
4  -094678 
4  177686 
4-258931 
8-968764 

Buokmlnster 

Horse  Island 

Johnson  

LOOMIS 

Triangulation  point  of  the  U.  S.  0.  &  G.  8,  Station  is  situated  near 
the  village  of  Palermo,  Oswego  Co.,  N.  Y.,  about  four-fifths  of  a  mile 
south-southwest  from  "Jennings  Comer"  or  "Palermo  Center,"  on 
land  owned  by  Mr.  J.  W.  K.  Loomis.  nr^r^n]^ 

uigiiizeo  oy  VjOOvJIv^ 
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Permanent  mark:  An  apothecary's  short-neck  bottle  &lled  with  ashes 
30  inches  below  surface ;  a  marble  post  30  inches  long  rests  on  the  bot- 
tle with  letters  U.  S.  G.  S.  upon  its  top.  Fonr  other  i)osts  are  set  with 
centers,  each  5  feet  north,  south,  east,  and  west  (true)  fi^m  the 
station. 

iLatltude,  43°  21'  18"-46.    LoDgltade.  76'^  17'  10"-37.1 


To  sUtion. 

Asimath. 

Back  azimuth. 

Log.diat. 

Florenod. 

0           »            II 

266    44    53-68 
814    58    10-34 

0          /          // 
86    10    41-57 
136    15    27-12 

Jr«terf. 

4*7064805 

Fenner 

4*7060640 

A  bare  summit  on  edge  of  table-land,  4  miles  southeast  of  WatertowD, 
Jefferson  Co,,  N.  Y. 

Permanent  mark:  Copper  bolt  in  solid  rock,  stamped  IJ.  S.  G.  S., 
451  N.  Y. 


[Latitude.  42P  5T  16"*05.    Longitude,  75°  50'  33"*36.1 


To  statioii. 


Azlmnth. 


Carl '885  04  55*00 

Greene 348  28  36*50 

Boynton 47  33  16  10 

Seeber >  140  50  02-60 

MiUer 182  18  14-20 

Pameiia 160  50  50-70 

Baokminater  ....*!  123  44  54-60 

Horse  Island i    87  05  61*00 

Hovey 76  20  57-66 


Back  asimath. 

Log.  dist. 

0 

, 

,, 

ircter«. 

155 

07 

36*60 

4*061204 

168 

20 

45*60 

4  046701 

227 

20 

42*60 

8  068754 

320 

51 

50-60 

4-341508 

12 

21 

80-70 

4-510670 

340 

40 

26*30 

4  185362 

808 

38 

44-70 

4  154100 

266 

53 

14-70 

4-386210 

256 

04 

34-00 

4  -512470 

HOR8K  JSLAKD. 

Lighf-house  on  Horse  Island,  Sacketts  Harbor,  Jefferson  Co.^  K  Y., 
one-half  mile  firom  village.  Instrument  on  iron  platform  about  80  feet 
above  ground,  outside  of  lenses. 

Permanent  mark:  Center  of  brick  tower. 

[Latitude,  43P  56'  34"*70.    Longitude,  76o  08'  43"*00. 1 


To  staUon. 

Azimuth.      I  Back  azimuth. 

1 

Log.  dist. 

Johnson  

0           '            //               O           1           ti 

266    58    14*7         87    05    51*0 
285    56    12*8  >    inA    mi    ii;*» 

MeUrt. 

4*386210 

4-258031 

8  080328 

4-188020 

4  037713 

4-060565 

Boynton .......... 

Hovey 

48    25    22-8 
283    26    50-1 
102    03    11-5 

52    48    15-0 

228    21    860 

58    83    17  1 

281    57    30*4 

232    38    310 

Bnckmlnater 

Cooper 

GloMon 

Digitized  by 


Google 
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RESULTS  OF  PRIMARY  TRIANGULATION. 

BUCKlflNSTKR. 


[BULL.m. 


Two  miles  north  of  Brownville,  Jefferson  Go.,  N.  Y.,  on  highest  land 
within  several  miles. 

Permanent  mark:  Stone  monument  3  feet  long  set  in  shale  rock  2 
feet  east  of  stone  fence. 

[LaHtdde,  44o  01'  82"-44.    Longitade,  76»  W  25''*80.] 


To  ttatSoB. 


JohnBon 

Bojnton 

Hone  Island 
Seeber 


Asimath. 


808  88  44*7 

840  82  05-0 

63  33  17-1 

167  46  24-7 


Back  Mtmnth. 

Log.  diet. 

0 

t 

II 

MOers, 

118 

U 

64  •< 

4*154108 

160 

84 

41*1 

4  177686 

888 

26 

50  1 

4*188010 

847 

45 

22-0 

3-970468 

PAMBUA. 

Station  in  field  north  of  road  leading  west  from  Pamelia  Four  Comers, 
Jefferson  Co.,  N.  Y.,  aboat  one-third  of  a  mile  from  the  Corners  on  land 
belonging  to  David  Countryman. 

Permanent  mark:  Copper  bolt  in  bowlder. 

Station  to  hickory  tree  (blazed)  northeast,  55-8  feet. 

Station  to  hickory  tree  (blazed)  east,.  27*8  feet. 

Station  to  arrowhead  in  bowlder  northwest,  12-0  feet. 

Station  to  arrowhead  in  bowlder  west,  8*0  feet. 

[  Latitude,  44o  OS'  24"-76.    Longitade,  19°  62'  84"'78.] 


To  ttaUoB. 

Aiimath. 

Back  asimntb. 

Log.  diet. 

Miller 

O           1            /• 

210    03    54-8 
840    40    26-3 
100    02    30-6 

O           1         n 

80    08    56-2 
160    50    50*7 
278    66    42*6 

Jfeter«. 
4*282476 
4*185362 
4*052824 

JohDAon 

Seeber 

In  Clayton  Township,  2^  miles  west  of  Stone  MillR,  3  miles  north  of 
Perch  River,  Jefferson  Co.,  N.  Y.,  400  yards  north  of  house  of  Walter 
Seeber,  just  inside  of  fence  on  east  side  of  road  and  on  edge  of  grain 
field. 

Permanent  mark:  Stone  monument,  copper  bolt,  distance  to  small 
tree  near  rail  fence  to  northward,  264  feet. 

I  Latitude,  UP  06'  28"-26.    Longitude,  76©  00'  54"'81. 1 


To  atation. 


Azimath.        Back  aaimath. 


Pamelia !    279    5it    42  6      100    02    80*6 

Johnann l    320    61    50-6  I    140    50    02*6 

Buckminster 347    45    22*9      167    46    24*7 


Log.  diet. 


4*052824 
4*341508 
3*070468 


Google 
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Three  miles  northeast  of  Theresa  village,  Jefferson  Go.,  ^.  Y.,  on 
highest  land  within  many  miles. 
Permanent  mark:  Copper  bolt  in  bowld^. 

[Latitade.  44^  14'  21  "-87.    Longliade,  7&o  45'  32"-18.] 


To  station. 

▲simnth. 

0       •         *. 
12    21    50-7 
80    08    66-2 

BMkasimuih. 

Log.  dist. 

Johnson  ....•...•• 

0          '            n 

192    18    14-2 
210    08    54-8 

4-510670 
4-282475 

pfun^lis ,^-- 

COLWKLL. 

In  BUisbnrg,  Jefferson  Go.,  N.  Y.,  4  miles  southwest  of  EUisburg  vil- 
lage, three-fourths  mile  east  of  Lake  Ontario,  on  land  owned  by  Ham- 
ilton Colwell,  jr.,  150  yards  west  of  his  residence. 

Permanent  mark:  Cut  marble  post  8  by  8  by  30  inches  set  flush 
with  surface.    Copper  bolt  No.  437. 

[Latitude,  48o  41'  40"-56.    Longitude,  700  U'  10"-78.] 


To  atation. 


Lowrey 

Sandy  Creek 

Dyke 

Th< 


▲slmath. 


269 

a04 

13 


08  15-4 

57  88-7 

13  00-3 

20  00-4 


BMk  azimnth. 

Log.  diet. 
MeUrt. 

o 

n 

89 

16 

01-5 

4-179366 

125 

01 

07-4 

8-917406 

193 

10 

46-5 

4-279942 

128 

28 

37-7 

1-823686 

MANN8VIIXE. 


Triangulation  x)omt  of  the  U.  S.  Lake  Survey,  situated  in  Manns- 
ville,  Jefferson  Co.,  N.  Y.,  one-half  mile  northeast  of  the  village  of 
Maniisville;  in  lot  177,  EUisburg  Township,  on  highest  ground  in  the 
vicinity. 

Permanent  mark:  Marble  XK)8t  1^  feet  below  surface.  Beference 
posts — one  north  67^  48'  east,  distant  91*79  meters;  one  south  54^  .:0' 
east,  distant  107*84  meters ;  one  south  34^  06'  west,  distant  393*1  meters. 

[Latitude,  43°  12'  54"-41.    Longitude,  76o  03'  14"-61.J 


To  station. 

Asimuth. 

Back  asimuth. 

Log.  dist. 

MeUrt. 
8-904569 
4-679876 
4-164962 
4-096264 
4-880805 
4-087532 
8-690726 

Sandy  Creek 

Otweffo 

0          '            II 

29  01  28-86 
61  05  8107 
52  25  20-86 
71    10    47-73 

127  29  58-81 
77    58    48-70 

294    56    22-20 

O           1             II 

208    59    28-84 
230    46    29-63 
232    19    23-89 
251    04    43-36 
307    20    08-21 
267    53    19-70 
114    57    39-50 

South  Base 

North  Baae 

Stony  Point 

Colw6ll 

IjOwrey 

Coogle 
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RESULTS   OF   PEIMAEY   TBIANGULATION. 


[BVU^122. 


In  Oswego  Co.,  N.  Y.,  one- half  mile  south  of  Jefferson  Co.  line,  4  miles 
from  Mannsville,  6  miles  from  Sandy  Greek,  in  field  of  James  E.  Low- 
rey,  one-third  of  a  mile  sonth  of  his  house. 

Permanent  mark :  Dressed  stone  with  copper  bolt  in  center  of  top, 
No.  439. 

[Latitude,  43o  II'  47"-37.    Longitude,  75° SO'  56"-04.] 


To  station. 

Asimuth. 

Back  aaimath. 

Log.  diat. 

Mannaville 

C«lwell 

0           '            II 

114    57    39-5 
88    16    01-5 
59    20    57-2 
46    10    02-4 

O          /          n 

204    56    22-2 
260    08    15-4 
239    16    40  0 
226    00    03-6 

Meters. 

8-690725 

4-179366 

3-086888 

4-432104 

Sandy  Creek 

Dyke 

SANDY   CKKBK. 

Triangulation  point  of  the  U.  S.  Lake  Survey.  Station  in  Sandy 
Creek  Township,  Oswego  Co.,  N.  Y.,  1  mile  northwest  of  village  of 
Sandy  Creek.  Laud  owned  by  Jacob  Hadley,  who  lives  300  feet  east 
of  station. 

Permanent  mark :  Dressed  stone  1  foot  below  surface. 


[ Latitude,  43°  30'  06"-03.     Longitude,  70°  06'  08"-40. ] 


To  HtatioD. 


Azimuth. 


,  Lowrev 239    16    4000 

I  Colwefl 1  125    01    07-40 

I  JklannHville 208    59    23-34 


Back  azimuth. 

Log.  dist 

o           .           >i 

59    20    57-20 

304    57    38-70 

29    01    23-30 

Metert. 

8-986883 
3-917406 
3-904660 

Station  on  cleared  hill  three-fourths  of  a  mile  east  of  Orwell  village, 
Oswego  Co.,  N.  Y.,  300  yards  south  of  main  east  and  west  road,  in  a  cul- 
tivated field  belonging  to  George  Thomas,  hotel-keeper  at  Orwell. 

Permanent  mark :  Dressed  stone  set  8  inches  below  surface.  White 
ash  tree  north  13°  34'  west  117-3  feet;  dressed  stone  north  83°  48'  east 
241*8  feet. 


[  Latitude,  43°  34'  86"-42.    Longitude,  75©  58'  64"-09.] 


To  station. 

Aslmuth. 

Back  asimuth. 

Log.diBt. 

Dyke 

C            /             " 

75    26    38-1 
128    28    37-7 

0           1            II 

255    15    66-9  , 
308    20    09-4  ! 

Metw. 

4-334257 

4-323686 

Colwell 

Digitized  by 


Google 


HEW   YORK. 

DYKK. 


39 


In  town  of  Mexico,  Oswego  Co.,  N.  Y.,  4  miles  from  the  yillage,  in  a 
cleared  field  on  shores  of  Mexico  Bay,  100  yards  from  water's  edge,  and 
about  100  yards  from  Richland  town  line.    Denny  Dyke  owner  of  land. 

Permanent  mark:  Stone  set  2  feet  in  ground;  projects  6  inches;  cop- 
per bolt  in  stone,  No.  436. 

[Latitade,  43o  31'  3»"-54.    Longitude,  7V>  14'  24'-7e.] 


To  station. 

▲zimath,      '  Back  asimuth.  *   Log.dist. 

1 

Colwell 

198    10    46-5 
2ae    00    08*6 

O          •            II 

13    13    00-3 
4fl    10    02-4 

4-270942 
4-482104 
4 -834^57 

Lowrey 

Thomas 

256    15    66-9  '       7S    2S    38*1 

MOORB. 

Seven  miles  northwest  of  EUenbnrg  Dei>ot,  Clinton  Co.,  N.  T.,  1  mile 
east  of  Clinton  Mills,  in  field  of  James  Moore,  one-fourth  of  a  mile  north 
of  his  honse.    Summit  of  hill  flat. 

Permanent  mark:  A  copper  bolt,  4  inches  long  and  1  inch  in  diam- 
eter, sunk  in  solid  rock;  top  of  bolt  stamped  IJ.  S.  Qt.  S.,  431,  N.  Y. 

[Latitude,  44°  57'  53"-71.    Longitude,  1V>  51'  30'"52.] 


To  station. 


Haaeltine... 
Cbaruboaoo 
WestHiU  .. 
Dannemora  . 
Lyon 


Aaimuth. 


20  31  08-6 

78  18  11-1 

36  43  00-5 

835  16  43  0 

0  81  50-1 


Back  azimnth. 

Log.di8t. 

O            1            II 

M«Ur$, 

200    27    60-8 

4-212828 

258    15    08-9 

3-762444 

216    38    07-9 

4  182583 

152    22    49-9 

4  -436154 

180    31    50-5 

4-461256 

CHURUBU8CO. 

Station  in  center  of  tow^  of  St.  Philominus  Catholic  Church,  Churu- 
busco,  Clinton  Co.,  N.  Y.  Tower  is  solid  masonry.  Instrument  in 
belfiry  about  55  feet  above  ground. 

Permanent  mark:  A  copper  bolt  let  into  a  timber  of  floor  of  belfry, 
stamped  U.  S.  G.  8.,  434,  N.  Y. 

[Latitade,  44o  57'  15"  -63,    Longitude,  73o  65'  15"  08.] 


To  stotion. 


Haaeltine. 
WeetHill 

Hoore 

Lyon 


AEimnth. 


0  10  13-2 

17  14  62-7 

258  15  08-9 

348  56  32-3 


Back  azimntb. 


180  10  11-9 

197  13  02-6 

78  18  11  1 

168  59  25-0 


Log.  diet. 


MeUr». 
4  -140718 
4-062777 
3-762444 
4-451317 


Google 
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RESULTS   OF   PRIMARY   TRIANOULATIOK.  [buxx.12S. 

WK8T  HILL. 


Not  occupied.  In  Ellenburg  township,  3^  miles  west  of  Ellenbarg 
Center,  Clinton  Co.,  N.  Y.  Station  on  highest  part  of  flat  wooded 
summit,  on  land  owned  by  Peter  Kent,  near  a  pile  of  loose  rock  4  feet 
high,  15  feet  in  diameter. 

Permanent  mark:  Stone  monument  of  usual  form.  U.  S.  O.  S.*  433, 
N.  Y. 

rLaUtiide,44»  51'  18"-11.    Longitode,  73o  58'  31"-06.] 


To  Btatioii. 

Akininth. 

Back  mslmntfa. 

Log.  ditt. 

Hoore 

O           /            It 

216    38    07-0 
312    16    38-6 
197    13    02-6 

0        '           I' 

36    43    00-5 

182    18    22-4 

17    14    52-7 

Metert. 

4  182583 

4-062777 

HaMliine 

Churubuaco 

HASBLTIMB. 

In  Clinton  Co.,  N.  Y.,  3^  miles  southwest  of  Ellenburg  Center,  on 
land  owned  by  heirs  of  Jon.  W.  Haseltine,  one-half  mile  south  of  house 
of  Adin  Haseltine.    Summit  is  rounded  and  clear  of  timber. 

Permanent  mark:  Stone  monument  4  feet  long,  6  inches  square  at 
top;  copper  bolt  in  top  stamped  U.  S.  O.  S.,  432,  N.  Y. 

[Latitude,  440  49'  88"-34.    Longitude,  73o  55'  56"-96.J 


To  station. 

Asimuth. 

Back  asimnth. 

Log.  dist. 

Meters. 

4  -572074 

4  166817 

4-212828 

4-149718 

8-66U504 

4-872419 

Upton 

0            /            II 

237    35    34-6 
888    00    06-0 
200    27    59-8 
180    10    11-0 
132    18    22-4 
208    04    53-1 

O            1            II 

57  52  80-7 
158    12    01-6 

20    31    03-6 

0    10    13-2 

312    16    33-6 

28    10    50-9 

iKSe':;::::::;::: 

Chunibaaoo 

West  Hill 

Covey  

DANNKMOKA. 

Triangulation  point  of  the  U.  S.  C.  &  G.  S.  Station  on  eastern 
summit  of  Dannemora  Mountain^  Clinton  Co.,  N.  Y.,  Ij^  miles  north- 
east of  village  of  Dannemora.  The  broad  summit  waS  cleared  of 
timber  except  to  the  northwest.  Theodolite  was  elevated  on  tripod 
22  feet  high. 

Permanent  mark:  An  iron  bolt  in  solid  rock  1  foot  below  surface  of 
ground. 

[Latitude,  UP  44'  30"-04.    Longitude,  78o  42'  57"*60.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist.  1 

Hooro 

O         t          n 

155    22    40-0 

168    51    88-1 

206    07    47-9 

70    39    32-1 

O        1          /. 
335    16    43-9 
348    48    25-8 

26    15    33-6 
250    33    18-3 

1 
Meiers. 

4*436154 
4-489887 
4  -516202 
4-093158 

Covey  

Upton  

Lvon 

o 


ogle 
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UPTON. 

Two  miles  west  northwest  of  Perry  MillSt  Olinton  Co.,  N.  T.,  one- 
half  mile  north  of  schoolhoase,  where  north  and  south  road  crosses 
international  boandary  line  between  New  York  and  Canada. 

Permanent  mark :  Iron  boundary  post  projecting  3^  feet  above  ground. 

[L^toda.  45C00'S4'"10.    Longitude^  Tfo  31' 67" -65.] 


To  statton. 

Astmnth. 

Log-diat. 

TiYon 

0          '           f 

38    03    83-5 
92    30    06-6 
57    52    30-7 
26    15    83-6 

o         /            /' 

217    46    88-4 
272    19    06-8 
287    85    34-6 
206    07    47-9 

M€Urt. 
4-628909 
4-3lO<a6 
4-572074 
4  '516202 

Covey  

fTaaeltliif) 

Dannemora 

COVKY. 

Not  occupied.  One  mile  north  of  international  boundary  line  between 
New  York  and  Canada,  2  miles  west  of  Oovey  Hill.  Station  on  south- 
east end  of  ridge,  200  feet  lower  than  summit,  300  yards  south  of  main 
east  and  west  road,  in  field  500  feet  southeast  of  house  of  John  Wad- 
dell. 

Permanent  mark:  A  pole'  in  center  of  a  pile  of  rocks  5  feet  high  and 
30  feet  in  diameter. 

iLatitnde,  45°  00'  51"-89.    Longitude,  73o  47'  80"-18.] 


To  atatioii. 

Azimath. 

Back  asimath. 

Log.diat. 

XiYOD 

0            1           It 

9    23    27-7 
28    10    50-9 
272    19    06-8 

0            '            /' 

189    20    25-2 

208    04    53  1 

92    30    06-6 

Metert. 

4-542663 

4-372419 

4-310466 

4-489897 

Haaeltine 

Upton 

DanDomora 

348    48    25-8 

168    51    38-1 

LYON. 

Triaiigulation  station,  Mount  Lyon  (2),  of  the  U.  S.  C.  &  G.  S.  Station 
ou  northeast  rocky  bluff  of  summit.  The  broad  wooded  summit  cuts 
off  the  view  to  the  southwest.  The  top  was  reached  by  trail  from  Lyon 
Mountain  station,  Clinton  Co.,  N.  T.,  a  distance  of  3^  or  4  miles. 

Permanent  mark :  A  copper  bolt  in  solid  rock,  marked  Y.  C,  Adiron- 
dack Survey,  1876. 

[Latitude,  44°  42'  16"-74.    LoDgitade.  72P  51'  48"-74.) 


Back  asimath. 

Log.diat. 

0          /           II 

Haaeltlne 158    12    01-6 

O          '           " 

338    09    06-9 

348    56    32-3 

0    31    59  1 

70    39    32  1 

38    02    33-5 

9    23    27-7 

Meiert. 
4  166817 
4-451317 
4-461256 
4  093158 
4-628909 
4-542663 
uiaiiizeo  DV 

Ohnralmaoo 168    59    25-9 

Moore 1    IKO    31    50-5 

Dannemora i    250    33    18-3 

TJpton 1    217    48    334 

Covey 189    20    26-2 

Google 
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RESULTS   OP   PRIMARY  TRIANGUIATION. 

BIRCH. 


[BULL.  122. 


In  northwest  comer  of  town  of  Hebron,  Washington  Co.,  H".  Y.,  8 
miles  southwest  of  Granville,  1  mile  northwest  of  North  Hebron. 
Station  ou  land  owned  by  John  Brown,  living  on  west  side  of  hill. 
Summit  flat,  but  cleared  of  timber. 

[Latitado,  430  20' 18"-94.    Longitude,  78o  20' 11"-01.] 


To«tation. 

Asimuth.        Back  aumnth. 

Log.dlst. 

Rupert 

0            '            '/                oil/ 

287    06    54-5       107    12    31-1 
32    37    24-3       212    34    36*5 

Meiers. 

4*068265 

4*010145 

Bascal 

RASCAL. 

In  western  part  of  town  of  Hebron,  Washington  Co.,  N.  Y.,  very  close 
to  Argyle  line,  a  cleared  summit  of  ridge,  giving  a  good  view  in  all  direc- 
tions except  northwest.  Land  owned  by  James  A.  McNeil,  who  lives 
on  west  side.  Station  10  miles  from  Salem,  4  miles  northwest  of  West 
Hebron. 

[Latitude,  43°  15'  39"-40.    Longitnde,  73o  24'  15"-68.  ] 


To  station. 

Asimuth. 

Back  asimuth. 

Log.  dist 

Rupert 

O            '           II 

252    28    52  8 
358    56    28-7 
212    34    :{6-5 

0           1           II 

72    87    16  0 
178    66    40-0 
32    37    24-3 

MeUrt. 
4-239052 
4-307820 
4-010145 

JacKson 

Birch 

GRSENWICH. 

Triangnlation  station  of  the  U.  S.  C.  &  G.  S.  Station  1^  miles  north 
of  village  of  Greenwich,  Washington  Co.,  K.  Y.  Local  name  is  Bald 
Mouutain.  Owner  is  Dennis  Sullivan,  who  li^es  north  of  triangnlatioQ 
point.  Summit  wooded  on  east  and  west  sides.  A  comparatively  low 
hill  and  not  a  good  station. 

Permanent  mark:  Iron  bolt  in  solid  rock. 

[Latitude,  43°  07'  35"12.    Longitude,  7V>  81'  a0"*61.] 


To  station. 

i 
Asimnth.       >  Back  aslmuth. 

1 

Log.  diet. 

Adams    

'                           i 
o       '       /'    1      o       /       //        MeUrt. 
315     06    51-1  '     135    14    05-0         A '803407 

Tiltou 

4-108687 
4-061951 
4-581978 
4-521466 

JackMon 

297    40    19-6       117    45    281 

11    15    46-8       191    12    08-2 

232    32    11-5        52    45    328 

RaiiDAKque 

Rupert 
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JACKSON. 

In  central  part  ot  town  of  Jackson,  Washington  Go.,  N.  Y.,  4  miles 
borthwest  of  Cambridge,  from  which  place  it  is  best  reached,  7  miles 
east  of  the  village  of  Greenwich.  Station  on  highest  cleared  snmmit  of 
ridge,  on  land  owned  by  Bobert  Allen,  who  lives  one-fourth  of  a  mile 
southeast. 


[Latitude,  43P  04'  41"28.    Lon^tadcs  73o  23'  SO^'-Oe.] 


To  fltotion. 


TUton.... 
Greenwich 

Baacal 

Bapert 


Asimath.      '  Back  asimoth.  i  Log.  dist. 


40  33  45-9 

117  45  28  1  < 

178  56  40-0  I 

212  22  47-2 


220  20  54-4 

287  40  19-6 

858  56  28-7 

82  30  5»1 


3-042188 
4*061961 
4-307820 
4-480633 


TILTOW. 


Seven  miles  south  of  Greenwich,  Washington  Co.,  N.  Y.,  1  mile  east 
of  Sommit  railroad  station.  Mr.  Thomas,  owner,  lives  on  north  side. 
Leonard  Tingae  lives  on  south  side.    Top  is  entirely  cleared  of  timber. 

[Latitode,  43^  01'  05"*64.     Longitude,  73o  28'  10"-40.] 


To  BtatioD. 

Asimnth. 

Back  asimnth. 

Log.dlst. 

Metert, 
3-996239 
4-449087 
4  108687 
3-942186 

Adams 

Kafloeaqne 

Greenwich 

O        1          n 

283    03    51-0 
25    16    47-3 

O        '          // 
103    08    41-8 
205    10    47-6 

Jackson 

220    29    54*4 

40    32    45-9 

RUPERl 

A  bald  summit,  4  miles  north  of  Rupert  village,  Rutland  Go.«  Yt., 
and  3^  miles  south  of  Pawlet;  10  miles  southeast  of  Granville,  via 
Pawlet ;  road  from  Pawlet  to  Rupert  passes  just  east  of  station.  Land 
owned  by  James  Jennings,  who  lives  one-third  of  a  mile  south  of  station. 

Signal:  A  small  tree  with  tuft  of  brush  at  top  and  white  flag  below. 

[Latitude,  43°  18'  28"-33.    Longitude.  78o  12'  00"-46.] 


To  station. 


Asimnth.      i  Back  asimnth.  |  Log.dlst. 


Jackson  — 
Greenwich  . 


32 


30    59-1  I 
45    32-8  I 


212    22 
232    32 


47-2 
11-5 


MeUri, 

4-480688 

4-521466 


ADAMS. 


In  town  of  White  Greek,  Washington  Go.,  K  Y.;  local  name,  Mount 
Tom.  James  Adams,  owner.    Sullivan  Genter  lies  one-half  mile  north- 

uigiiizeo  Dy  VjOOS?IC^ 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


[BULL.  122 


east  of  station^  which  is  in  a  cleared  field  on  highest  part  of  summit 
Some  timber  on  sonth  end  of  hill.    Best  reached  from  Oambridcre. 

[LaUiade,  42o  59^  52"*82.    Longitade,  73^  21'  04"*00.  ] 


To  sUtion. 


Baflnesqae 
Becker.... 
Greenwich 
TUton 


▲simath. 


43  08  13-8 

90  46  89-6 

185  14  05-0 

108  06  41-8 


Backasimntb. 

Log.  dUt 

o 

, 

n 

MsUrt,, 

222 

67 

28-4 

4-601584 

270 

86 

25-4 

4-166979 

815 

08 

61  1 

4-308497 

288 

03 

61-0 

3-996239 

BBCKBR. 


In  town  of  Easton^  Washington  Co.,N.  Y.,  8  miles  soatli  of  Green 
wich,  3  miles  west  of  Summit  station.  Owner,  James  E.  Becker,  livin^i 
on  west  side;  summit  cleared  of  timber,  except  a  fringe  on  southern  edge. 

[Latitade,42o  69'  58"-51.    Longitude,  78o  81'  4O"-60.] 


To  station. 


Asimuth.      !  Back  aiimuth. 


Log.  dist. 


Adams 270    88    25-4  !     90    46    39*5 

BaHneeqne ' ' 


MeUrt. 
4  158979 
4-388452 


RAFINESQUR. 

Triangulation  station,  Mount  Bafinesque,  of  the  U.  S.  C.  &  O.  S.,  4 
miles  northeast  of  Lansingburg,  Rensselaer  Co.,  N.  Y.;  local  uame, 
Bald  Mountain.    Summit  bald.    Jacob  Hayner  lives  on  south  side. 

Permanent  mark:  Eole  drilled  in  rock. 


[Latitude,  42°  47'  21"15.    Longitude,  78o  36'  58"-81.1 

To  station. 

Azimuth. 

O            #          " 

191    12    03-2 
205    10    47-6 
222    57    23-4 

Back  azimuth. 



O          i         n 

11    15    46-8 
25    16    47-3 
43    08    13-3 

Log.  diet. 

Greenwich 

Tilton 

Adanis 

Becker 

MeUr: 
4  -581978 
4-449067 
4-501584 
4-888462 

MOUNT  MERINO. 


Primary  triangulation  station  of  the  New  York  State  survey  and  also 
of  the.  U.  S.  G.  &  G.  S.  Situated  in  Greenport  town,  Columbia  Co.,  >^ 
Y.,  on  a  high  hill  2  miles  southwest  of  Hudson. 

Permanent  mark:  Stone  monument. 


[Latitade,  42o 

14'  05"-06.    Longitade,  73°  49*  03" -54.] 

To  atatiuQ.        j 

Azimath. 

Back  aiimath. 

Log.  diet. 

Powell 

Windham i 

0           »           n 

167    25    35-3 
108    26    58-6 

o       / 
347    28    42-8 
288    13    49-8 

4-244611 
4-451986 

uigiii] 
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>^ot  oceapied.  On  the  highest  peak  in  the  Oat^ill  Mountains  in  Bha:!  • 
daken  town,  Ulster  Oo.^  N.  Y.,  8  miles  south  of  Shandaken  postofBce. 
Point  sighted  is  an  observatory. 

[Latitude,  41o  60'  50"-«7.    Longltad«,  740  »'  10"^.] 


Tostotloii.              Asfannth. 

Loff.dlrt. 

Vly 

O           '           " 

170    84    06-« 
209    43    44*8 

0          t           It 

360    81    88*4 
28    82    81-9 

MsUn. 
4 -44890 
4-808681 

1  Wbdham 

VLY. 

A  high,  flat,  heavily- wooded  summit,  5  miles  west  of  Lexington, 
Greene  Co.,  N.  Y.  instrument  mounted  on  a  large  birch  tree  on  south- 
east side  of  summit,  about  50  feet  lower  than  the  highest  part  of  sum- 
mit. From  here  can  be  had  a  good  view  in  all  directions,  excepting 
westward. 

Permanent  mark :  Large  birch  tree. 

(Latitude,  42o  14'  48"-50.    Longitude,  74o  28'  29"*80.] 


To  Btatiou. 

Asimath. 

Back  asimntb. 

Log.  diet. 

Piflffab 

O          '            " 

227    50    00-8 
232    85    581 

O          1           '1 

47    68    06*8 
72    48    00-2 

MeUr$. 
4-838470 
1-410863 
4-270210 
4  •448848 
4  -821284 

WiSdham 

Hnnter 

Slide 

350    ii    52-4 
144    18    50-3 

170    84    06-8 
824    12    SO -5 

UtaayaDtlio 

HUXTKR. 

A  \nf^  flat,  wooded  summit,  4  miles  by  trail  south  of  Hunter,  Greene 
Co.,  N.  T.  An  old  observatory,  56  feet  high,  was  strengthened  and  used 
to  moont  theodolite  on. 

[Latitude,  42o  10'  a9"-60.    Longltode,  74o  18'  49"-81.] 


To  station. 

Asimntb. 

Back  asimntb. 

Log.  dial. 

: 
Vly 

0           *           /' 

0           1           II 

jr«teft. 
4-279210 
4-847189 
4-S2675e 

Pto 

i78    49    6i"-9 
205    10    28-1 

358    48    25-5 
25    18    68-8 

Wbidbam 

UTSAYikNTHO. 

Not  occupied.    Situated  in  town  of  Stamford,  Delaware  Co.,  N.  Y. 

Digitized  by  VjOOQ IC 
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RESULTS  OF  PRIMABT  THIANOULATION. 


(BUIX.1S. 


Poiut  sighted  is  the  new  observatory  and  probably  is  some  distance 
from  the  New  York  Survey  station. 

[Latitude,  42°  23'  56"*72.    Longltade,  74<>  35'  24"-02.] 


ToBtation.       I      Azimuth,      i  Back  Mimutli.  i  Log.  diat. 


Pisgah  . 
Vly 


0         .        .. 
274    42    04*4  ! 
324    12    50-5 

0            /         II 

M    66    00*8 
144    18    50*8 

Jftfterf. 
4*454668 

4*321284 

WINDHAM. 

Station  7  miles  east  of  Windham  Center,  Greene  Co.,  N.  Y.  Best 
reached  by  trail,  2  miles  long,  frt>m  house  of  M.  E.  Sherman,  who  lives  on 
west  side.  An  old  observatory,  22  feet  high,  was  used  to  elevate 
instrument,  as  the  summit  of  the  mountain  is  flat  and  heavily  wooded. 

Permanent  mark :  Hole  drilled  in  rock  with  arrowheads  cut  in  rock 
pointing  to  center. 

[Latitude,  42o  18'  53"-78.    Longitude,  74o  06'  86"*22.] 


To  station. 


Honter 
Piagah. 
Rnndell 
Vly.... 
PoweU.. 
Slide.... 


Aximath. 


25  13  58*6 

129  89  04*2 

206  04  13  1 

72  48  00*2 

250  13  26-5 

29  52  31*9 


Back  aaimath. 

Log.dUt. 

0           /           /' 

XtUn, 

205    10    28*1 

4*226756 

809    34    66-9 

4 -037701 

26    07    561 

4*236308 

252    35    58  1 

4*410963 

70    24    48*9 

4*888157 

209    42    44*8 

4*606661 

PISGAH. 

Seven  miles  by  wagon  road  north  of  Windham  Center,  Greene  Oo., 
N.  Y.,  and  7  miles  west-southwest  of  Durham.  Summit  entirely  bare 
of  timber.  Instrument  set  up  in  front  of  hotel  and  angles  reduced  to 
center  of  cupola. 

[Latitude,  42o  22'  39"18.    Longitude,  74^  14'  43"*27.] 


To  atation. 

1      Asii^uth. 

Back  aaimuth. 

1 
Log.  diat. 

Powell 

Mount  Merino... 

1       o        /         */ 
.1    267    32    261 

O          1         n 

87    47    60-3 

Jftftert. 
4*497277 
4-687860 
4*037701 
4*257658 
4*347139 
4*338470 
4*464568 

Windham 

Rundell 

.'    309    84    66*9 

129    39    04-2 

Huriter 

Vly 

TJtaayantho 

.:    856    48    25*6 
.       47    58  •05*8 
.       94    56    00-8 

176    49    01*9 
227    60    09*8 
274    42    04*4 
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One  and  a  half  miles  northwest  from  Westerlo,  Albany  Co.,  N.  Y. 
U.  H.  Rnndell  Uvea  on  southeast  side.  O.  A.  Mabey,  owner  of  land, 
lives  on  ^west  side. 

[LaUtade,  42°  27'  15"-27.    Longitude,  74o  03'  04"-84.] 


To  statioii. 

Asimnth. 

Back  aaimath. 

Log.diat. 

Windham 

O           /             II 

26    07    66-5 

0           /             /' 

206    04    18-1 

MeUrt 

4-286302 
4 -257668 
4-281191 

Pismh 

PoweU 295    W    66-3 

115    18    41  1 

POWBLU 

Primary  triangolation  station  of  the  H.  S.  C.  &  G.  S.,  sitoated  on  a 
hill  in  New  Baltimore  town,  Greene  Co.,  N.  Y.,  about  3  miles  north- 
^west  of  ^West  Ooxsackie.    Point  well  known  by  residents  near  there. 

Permanent  mark:  Iron  oone  18  inches  below  sarflEMse.  Pile  of  rocks 
above  cone. 

[Latitude,  420  28' 20"-60.    Longltiide.  TS^  51' 5O"-60.] 


To  sUtion. 

Windham 

Rundell 

Mount  Merino — 

Ailmuth. 

• 

Back  aiimuth. 

Log.  diet. 

O          »            '/ 

70    24    43-9 
115    18    41-1 
347    23    42-8 

• 

O         1            '1 

250    13    26-5 
295    06    06-3 
167    25    35-3 

MeUrt. 
4  -388157 
4  -231191 
4-244611 

SKY  TOP  TOWKR. 

Not  occupied.   The  tower  standing  on  most  elevated  ground  near  Lake 
Moba^w^ky  Ulster  Co.,  IS.  Y.,  about  15  miles  south-southwest  of  Kingston. 
Permanent  mark :  Center  of  tower. 

Latitude,  41°  45'  49"'76.    Longitude,  74^  09'  23"-64.] 


To  fltotlon. 

Ailmnth. 

Rack  asimnth. 

0         '            '1 

30    59    36-8 
86    16    401 
55    56    53-8 
74    07    53-3 

Log.diat. 

Pink 

Kingston  City  HaU... 
Boice 

0           '           '/ 

210    55    12-2 
216    10    16  l 
235    43    38-3 
253    57    07-8 

Meten. 
4  250418 
4  351719 
4  -521707 
4  •366092 

LloTd 

KINGSTON  CITY  HALL. 


City  Hall,  between  Kingston  and  Bondout,  Ulster  Co.,  U.  Y.  Instru- 
nient  mounted  on  tripod,  7  feet  high,  inside  of  too  of  tower. 
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[BUU.123 


Permanent  mark:  Center  of  tower, 

[Latitude,  41o  55'  II7"-46.    Lo&gltiide,  78o  00'  47"'90.1 


To  station. 

▲ilmnth. 

Back  Mimnth. 

Log.  dlat. 

Boioe 

0           t          t* 

267    47    03-4 

322    13    80-2 

36    16    40-1 

55    12    23-8 

0          «           ti 

87    53    55-4 
142    17    58-0 
216    10    16*1 
235    10    24-2 

4  152789 
4  171246 
4-351719 
8  -701074 

Lloyd 

Sky  Top  Tower 

Pi£k.... 

Triangulation  station  of  the  TJ.  S.  0.  &  O.  S.,  on  land  owned  by  Mr. 
Traver,  2\  miles  soatheast  of  Bhinebeck  village,  Datchess  Co.,  X.  Y. 
Highest  hill  in  the  vicinity. 

Permanent  mark :  Iron  cone  2  feet  below  surface. 

[Latftode,  41°  55'  06"-04.    LonRHude,  73°  62'  4l"-44.] 


To  station. 

Azimuth. 

Back  Hsimuth. 

O           I             It 

827    52    29-6 
13    23    44-7 

Log.diat. 

Bnrhanii , 

0           *          '/ 

147    55    31-8 
193    22    2J-8 

MeUn, 

4-072218 

4-060424 

Upper  Bed  Hook 

TKRnV. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.,  in  northeast  part  of 
city  of  Kingston,  Ulster  Co.,  N.  Y.,  one- fourth  of  a  mile  west  of  river 
and  309  feet  above  it,  100  yards  from  edge  of  bluff. 

Permanent  mark:  Stone  monument  1  foot  square  projecting  2  feet 
above  ground. 


[Latitude,  41< 

3  66'  22"-29.    Longitude,  1V>  58'  19"'58.] 

To  fltetion. 

AEimnth.      '  Back  asimath. 

1 

Log.diat. 

Lloyd 

O          '          // 
331    44    29-4 
354    36    18-5 
273    56    11-9 

o        »        // 
151    47    68-7 
174    86    38*8 

94    02    04-9 

JTetort. 
4  172788 
3-801058 
4  086814 

ProMpect  

Boice 

PR08PKCT. 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.,  in  Ulster  Co.,  N.  Y.,  on 
a  rounded  hill,  wooded  on  west  side,  and  cleared  on  east  side,  situated 
3  miles  south  of  Bondout  and  east  of  the  northern  Esopus  ponds. 
Amaziah  l^iese,  owner  of  land. 

Permanent  mark :  Iron  cone  with  rock  piled  around  it. 

[Latitude,  41°  52'  27"-96.    Longitude,  78o  57'  49"-92.] 


To  station. 


Terry, 
Lloyd 
Boice 


Asimnth.       Back  asimath.     Log  diet. 


174  86  88-8 

812  44  87-6 

240  54  401 

800  87  05-2 


854  86  18-5 

182  47  41-6 

61  00  18-0 

129  41  88-0 


8-861063 
8-937784 
4  118791 

4  - 

30  Dy 


ogle 
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BOICK. 

In  I>utcheB8  Oo.,  N.  T.^  in  soathwest  comer  of  town  of  Milan.  Sta- 
tion on  highy  bare  hill,  one-half  mile  north  of  Enterprise,  almost  ou 
Rbinebeck  town  line;  6  miles  by  road  east  of  Bhinebeck  village. 

Permanent  mark  of  IT.  S.  0.  &•  6.  S.  could  not  be  found. 

Reference  mark:  Blazed  chestnut  tree  south  1^  15'  west  (true)  109*3 
feet. 

[Latitade  of  new  •totkn,  41o  SS'  64"-81 .    Longitude,  78o  40'  Sr'-ao.] 


To  •totLon. 


Asimoth. 


Prospect 

Terry 

Lloyd 

Kingeton  City  Hall. . . 

HaseeyHiU 

Sky  Top  Tower 

Pink.... 


61 

00 

13-0 

94 

02 

04-9 

22 

45 

13-4 

87 

53 

B6-4 

60 

59 

36-6 

K 

56 

53-8 

79 

33 

25-4 

BMk  uimath. 

Log.  diet. 

O            /            " 

jr«tert. 

340    54    401 

4  118791 

273    66    11-9 

4-086814 

202    42    44-6 

4  123825 

267    47    08-4 

4  152789 

219    52    49-4 

4  17470 

285    43    38-3 

4  -521707 

269    24    88-9 

4-270619 

LLOYD. 


Trian^olation  station  of  the  IT.  S.  G.  &  G.  S.  in  Dutchess  Co.,  N.  Y., 
in  eastern  part  of  town  of  Hyde  Park,  3}  miles  northeast  of  village, 
and  8  miles  southeast  of  Staatsburg. 

Permanent  mark :  Iron  cone  just  below  surface. 


[Latitadc,  41°  49^  17"-24.    Longitude,  73o  58'  14"19.> 


To  station. 


Prospect 

Boice 

Terry 

Kingston  City  Hall 

HusseyUm 

Sky  Top  Tower 


Asimnth.      I  Back  asimuth. '  Log.  dlst. 


-I- 


132 
202 
151 
142 
128 
74 


41-6 
44-6 
53-7 
53-0 
24-5 
58-3 


812 
22 
331 
322 
308 
258 


.' 

MeUrs. 

37-6 

3-937784 

13-4 

4  123825 

29-4 

4  172783 

30-2 

4  171246 

06-6 

4-05768 

07-3 

In  town  of  Hurley,  Greene  Co.,  K.  Y.,  one-eighth  of  a  mile  southwest 
of  corner  of  Ulster  and  Eosendale.  Three  miles  southwest  of  Kingston, 
on  highest  land  in  vicinity.  Summit  nearly  cleared  of  timber.  J.  M. 
Pinky  owner  of  land. 

Permanent  mark:  Stone  monument;  copper  bolt  stamped  U.  S.  G.  S., 
463,  N.  Y. 

Distance  to  large  chestnut  tree  southwest,  20  feet;  distance  to  prop- 
erty line  southward,  17'7  feet. 

[Latitaae,  41o  54'  G4"-50.    Longitude.  74o  02'  46"*89.] 


To  station. 


KhigrtonCityHaU. 

Boioe 

Hnssey  HiU 

Sky  Top  Tower  .... 


Asimnth. 


28S 

256 

291 

30 


10  24-2 

24  83-0 

53  47  0 

50  36-8 


Back  aElmath. 


65  12  23-8 

79  33  25*4 

111  54  52-3 

210  55  12-2 


Log.<list. 


Bull.  122- 


MeUrt. 

3  -701074 

4  '270610 
3*60580 
4*250418 

iTizea  py  >^-j 
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RESULTS   OF   PBIMARY   TBIANGULATION. 

HUS8BT  HILL. 


[BULL.  122. 


Not  occupied.    In  IJlster  Co.,  N.  T.,  abont  2  miles  south  of  Bondout. 
A  high,  wooded  ridge,  with  some  timber  cut  down  on  summit. 
Permanent  mark :  A  lone  tree  in  gap  in  timber. 

[Lfttitade,  41o  53'  08"-54.    Longitude,  78o  GO'  40"'69.] 


To  BtftUon. 

Asimuth. 

Back  asimuth. 

Log.  dist. 

Pink 

o          »          " 

111    54    52-3 
249    62    49-4 
308    38    a6-« 

0           /          // 

291    52    47-9 
a9    59    86-5 
128    42    24-5 

MeUre. 
3-60630 
4-17470 
4-06768 

Boice 

Uoyd 

WOM^LSI>ORF. 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Lebanon  Co.,  Pa.,  4^ 
mUes  southwest  of  Womelsdorf,  a  station  on  the  Phil,  and  Beading 
B.  B.,  Pa.  Summit  of  mountain  was  covei-ed  with  a  growth  of  saplings 
15  to  20  feet  high,  some  of  which  were  cut  down,  giving  view  east  and 
south. 

Permanent  mark:  Bolt  in  rock. 

[Latitade,  4(P  19'  28"25.    Longitude,  70°  11' 44"*69.] 


To  station. 

Azimuth. 

Baok  asimuth. 

Log.  diat. 

Wernenville  Sast 
Tower 

Wernonville  Wesit 
Tower 

O           '            It 

282    42    59-5 

286    46    46-5 
264    00    01-5 
209    08    28-76 

O          /            n 

102    47    42-5 

106    50    84-8 
84    17    24-4 
29    16    21-97 

MeUre. 
4-024894 

8-919616 
4-398460 
4-5611778 

Blaek  Spot  Tower. 
Port  Clmton 

KREUTZBR. 

A  hill  3  miles  west-northwest  of  Allentown,  Lehigh  Co.,  Pa.  John 
Kreutzer,  owner,  lives  on  north  side  cue-eighth  of  a  mile  from  station. 
Summit  cleared,  except  on  west  end. 

Permanent  mark:  Three  blazes  near  foot  of  large  chestnut  tree. 

[Latitude,  40o  37'  15"-58.    Longitude,  76°  31'  42"05.] 


To  stetion. 

Azimuth. 

a      '       " 

309    05    05-7 

39    22    00-6 

Back  asimuth. 

Log.  dist. 

Big  Rock 

0           1          ti 

129    08    37» 
219    15    50-0 

Meter: 
3-994259 

4-315038 

Topton 

BAKE  OVl 

BN. 

Triangulation  station  of  the  U.  S.  0.  &  6.  S.  in  the  northern  part 
of  Heidelberg  Township,  Lehigh  Go.,  Pa.,  on  a  very  prominent  peak 
known  as  Bake  Gven.    It  is  7  miles  west-northwest  from  Slatington,  on 
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the  Lieliigli  Valley  Railroad,  and  about  4  miles  north  from  Germans- 
ville,  on  the  Schaylkill  and  Lehigh  branch  of  the  Beading  Railroad. 
Station  is  aboat  6  feet  from  the  edge  of  the  precipice  near  the  highest 
point  of  the  peak. 

Permanent  mark :  A  foxtail  bolt  driven  into  the  rock  in  a  trench  2 
feet  below  surface.  The  letters  U.  S.  0.  B.,  1875,  are  cut  on  the  rock  to 
soath  of  station,  and  also  an  arrow  x)ointing  to  center. 

[LaUtude,  40^  44'  64"11.    Longitode,  75°  44'  02"-22.] 


To  atatlon. 


Port  Clinton..... 

Topton 

Bean  Head 


Azimuth. 

Back  azimuth. 

0         /           n 

233    32    35-87 
171    50    48-9 
291    06    301 

Log.diat. 

4-3313338 

4*483350 

4-495771 

0            '           U 

53    42    39-16 
351    48    49-1 
lU    19    09-8 

Trian^ulation  station  of  the  XT.  S.  C.  &  G.  S.  Station  is  about  3 
miles  south  of  Topton  Railroad  Station,  Berks  Oo.,  Pa.;  identified  by 
iron  bolt  in  huge  bowlder.  Nearly  all  the  timber  is  now  cut  down 
(August,  1892). 

[  Latitude.  4/P  28'  37"-49.    Longitade,  75o  40'  68"-25.] 


To  atation. 


Bake  Oven 

Long 

VanqrHUl 
Big  Book 
Kieatier  .. 


▲cimnth. 

o 

, 

It 

171 

50 

48-9 

6 

89 

49-2 

8 

57 

50-3 

244 

45 

03*9 

219 

15 

59  0 

Baok 

azimuth. 

Log.diat. 

o 

/ 

n 

Mtten, 

851 

48 

49  1 

4-483850 

186 

89 

08-7 

4-12472:i 

188 

56 

36-5 

4-236914 

64 

54 

36-8 

4-360614 

39 

22 

00-6 

4-315038 

BIG  ROCK. 


Trian^nlation  station  of  the  U.  S.  G.  &  G.  S.  Three  and  one-half 
miles  south  of  AUentown,  Lehigh  Co.,  Pa.  This  station  was  identified 
by  a  bolt  in  solid  rock.    Summit  is  now  cleared  of  timber. 

[Latitude,  40o  3U'  53"-73.    Longitude,  75^  26'  16" -42. J 


To  atatlon. 
Topton 

Asimuth. 

Baok  azimuth. 

Log.  diet. 

O            1            II 

64    54    36-8 
129    08    87-6 

0            1            f 

244    45    03-9 
:t09    03    05-7 

MeUr: 

4  -360514 
3-994259 

BLACK  SPOT  TOWER. 


At  Beading,  Berks  Co.,  Pa.  Summit  of  mountain  leveled  off  and 
lowered  about  10  feet  and  all  marks  of  U.  S.  C.  &  O.  S.  destroyed.  A 
stone  hotel,  tower,  and  other  buildings  have  been  erected  on  summit. 
Instrument  was  mounted  on  roof  of  stone  tower  60  feet  above  groond. 
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Permanent  mark:  Center  of  tower. 

I  Lfttitade,  4ltP  Tfy  60"-32.    Longitude,  79o  64'  00"*78.] 


U 


To  sUtion. 

Asimnth. 

BMk  asimnth. 

Log.dlat. 

Womeladorf 

84    17    24*4 
286    01    00-8 
270    17    43-6 

0          #           It 

284    08    01-6 
88    08    60-8 
00    25    02-1 

Meurt. 

4-234802 
4-200785 

IX>I|£ 

Fancy  Hill 

FANCY  HILL. 


In  sonthem  central  part  of  Earl  Township,  Berks  Go.,  Pa.,  15  miles  b. 
road  east  of  Beading.  A  good  view  to  be  had  in  all  directions  except  east 
Permanent  mark :  A  tall,  lone  tree  on  western  edge  of  woods. 

[LaUtndcs  40o  10'  24"  -80.    LonidUide,  76o  42'  62"  13.] 


To  station. 

Aeimath. 

Back  azimuth. 

Log.  dint. 

Black  Spot  Tower 

Topton 

0         '             II 

99    25    02  1 

188    56    86-5 

0         /           /' 

270    17    43-5 
8    57    50-3 

Meter: 
4-209785 
4-236014 

LONG. 

A  flat  ridge  in  northeast  portion  of  Earl  Township,  one-fourth  of  a 
mile  south  of  Shanesville,  Berks  Co.,  Pa.  John  Kuser  lives  on  south- 
east side. 

Permanent  mark :  A  pile  of  rocks  S.  40^  E.  (Mag.)  70  feet  distant  £rom 
a  large  hickory  tree. 

[  LaUtade,  A(P  21'  28"  '35.    Longitnde,  75o  42'  03"  -79.] 


To  station. 

Asimnth. 

Back  asimnth. 

Log.  dist. 

Black  Spot  Tower.... 
Topton 

0          '             " 

86    08    50-8 
186    30    06-7 

O           «              II 

266    01    00-8 
6    30    40-2 

Meter: 
4-234802 
4-124728 

MONTOUR. 

TriangalatioQ  station  of  the  U.  S.  C.  &  G.  S.  Station  is  on  Montour 
ridge,  Northumberland  Co.,  Pa.,  3^  miles  north  of  the  town  of  Northum- 
berland. 

Permanent  mark :  A  stone  monument. 

[Latitude,  40^  56'  20"  -82.    Longitude,  76o  40'  00"  -42.] 


To  stotion. 

Asimnth. 

Back  asimnth. 

Log.  dist. 

Catawisba 

0         /        // 

270    23    03 
304    32    18 

0          '         If 

00    88    25 
124    47    32 

Meter:  • 
4-517488 
4-000208 

Barrv 
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WOODRUFF. 

On  a  cleared  ridge  owne4  and  caltiyated  by  Mr.  Woodruff,  2  mileH 
northwest  of  Elysburg,  Korthumberland  Go.,  Pa.,  and  3  miles  north  of 
Beeds  Station  (Beading Boilroad).  Mr.  Woodmft'  lives  on  northside  of 
ridge  and  ftom  his  house  a  wagon  can  be  taken  to  station. 

P^manent  mark:  A  sharp-pointed  rock  boried  in  ground,  top  just 
above  surface. 

[Latitude,  40o  52'  W'91.    Longitode,  79P  84'  »)"•(».] 


To  stotlon 

AEimutb. 

Back  asimath. 

Log.  diet 

MbUt: 
4  154306 
4-247612 
4  189748 

CatewiAM  ........ 

Mahanoy  (1) 

MahanoyO) 

O           ♦        if 

M2    ]7    46 

42    50    36 
4    59    42 

O          1         II 

08    23    39 
222    64    00 
184    59    09 

WHITE   HORSE. 


Triangolation  station  of  the  U.  S.  G.  &  G.  S.  is  on  the  Blue  ridge, 
near  the  boundary  line  between  Bethel  Township,  Berks  Go.,  and 
Wa8hiiigt«>n  Township,  Schuylkill  Go.,  Pa.;  station  about  4^  miles 
south  of  Bock,  a  station  on  the  Schuylkill  and  Susquehanna  branch  of 
the  Reading  railroad. 

Permanent  mark :  A  two-quart  earthen  jar  buried  base  upward  2  feet 
below  surface;  2  inches  above  jar  is  a  flat  stone,  15  by  18  inches,  with 
a  hole  drilled  in  upper  surface  exactly  over  center  of  jar;  above  stone 
is  a  monument  2  feet  long,  which  projects  8  inches  above  ground. 

[Latitude,  A(P  W  56"*19.    Longitude,  76°  17'  83"-95.] 


To  atation. 

Port  Clinton.... 
Governor  Dick.. 
Barry 

Azimuth. 

Back  azimuth. 

Log.  diet. 

MUer9. 
4*4376100 
4-5175296 
4*4348730 

O         '         // 
.    248    47    28*41 
.      24    65    46*04 
J  155    06    50-0 

1 

0          /            /' 

68    59    09-65 
204    49    25*64 
335    01    32-00 

KNOB   (2). 

Kot  occupied.  A  well  defined  summit  in  the  northeastern  corner  of 
Center  Township,  Golumbia  Co.,  Pa.  Samuel  H.  Sitler  lives  on  south 
side  three-fourths  of  a  mile  i^om  tox). 

Permanent  mark :  A  very  tall  pine  trimmed  up. 

[Latitude,  410  06' 44"- 16.   Longitude,  76°  20' 46"*41.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Bald 

0           /          II 

238    16    200 
266    11    300 

0       *       // 
58    39    52 
76    80    20 

MeUn. 
4*792642 
4*611840 
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RESULTS   OP   PRIMARY  TRUNGULATION 


rBULL.i22. 


WYOMING. 

Not  occupied.  A  partly  cleared  sumiDit  2  miles  north  of  Wyoming, 
Luzerne  Co.,  Pa.^  in  southwest  part  of  Exeter  Township.  Land  owned 
by  Hannah  Whip.  John  S.  Allen  lives  near  triangulation  station,  2 
miles  north  of  Wyoming  and  one-half  mile  southeast  of  camp  ground. 

Permanent  mark :  A  pile  of  rocks. 

[Latitude,  41^  20'  54"16.    Longitadis  750  50'  80"-«9.] 


To  station. 

Asimuth. 

Back  asimnth. 

Log.di8t. 

Bald 

O          '        n 

221  '  15    31 
7    21    64 

0           •         /' 

41    19    32 
187    20    47 

Metert. 
4-071414 
4-268828 

Penobeoot 

PORT  CLINTON. 

Triangulation  station  of  the  U.  S.  G.  &  G.  S.  Is  on  the  second  of 
the  Blue  Eidge  Mountains,  5  miles  northeast  of  Port  Clinton,  Schuyl- 
kill Co.,  Pa.,  a  station  on  the  Philadelphia  and  Reading  Railroad. 

Permanent  mark:  A  square-headed  bolt  wedged  between  the  rocka 
about  1  foot  below  the  surface.  Twelve  feet  north  of  station  is  a  preci- 
pice; west  of  station  about  200  feet  are  hemlock  trees.  Four  holes  are 
drilled  in  neighboring  rocks,  so  that  lines  joining  opposite  holes  inter- 
sect over  station. 


[  Latitude,  40^  36'  15"05.    Longitude,  75^  59'  27"-82.] 


To  station. 

Asimatfa.        Back  aaimatli. 

1 

Log.dUt. 

Black  Spot  (C.S.Sta.). 
Womelsdorf 

O             '            /' 

345    14    45-21 
29    16    21-97 

233    32    35-87 
68    59    09-66 

111    58    44-00 

0  • 
165  18 
209    08 

58  42 
248  47 
291    41 

11-61 
23*76 
39-16 
23-41 
38  00 

Meten. 
4-4693182 
4*5511778 
4-8313338 
4-4376100 
4-600257 
4-463889 
4-452562 

Bake  Oven 

White  Horoe 

Barry 

Fpackville 

Beard  Bead 

164    40    37-60 

344    37 

08-90 

NRSCOPECK  (2). 

On  Nescopeck  Mountain,  Luzerne  Co.,  Pa.,  1  mile  east  of  gap  where 
Berwick  and  Hazleton  pike  crosses  and  7^  miles  east  of  Berwick  ; 
summit  long  and  narrow  and  timbered  with  oak  and  hickory. 

Permanent  mark :  Three  blazes  on  trunk  of  lone  hickory  tree  near 
ground. 

[Latitude.  41o  02'  13"-91.    Lon^ptude,  76°  06'  03"-40.] 


To  station. 


Shickshinny. 
Penobacot .... 


Azimuth. 


158    16    57 
227    40    47 


Back  asimutli.    I^og.  diat. 


388    14    16 
47    49    08 


MeUr: 
4  189199 
4 
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BBOAD. 


Not  occupied.  Station  is  situated  on  the  highest  point  of  Broad 
Mouutainy  Jackson  town,  Danphin  Co.,  Pa.,  about  5  miles  southwest 
of  Elizabethville.    Station  is  marked  by  a  pine  tree. 

[Latitude,  4(K>  SO'  89"-46.    Longitude  76o  48'  18"-8«.] 


To  BtAtion. 

Aslmnth. 

Littlo  Mahanoy  .. 
Big  Lick 

0         t           II 

108    81     17 
234    04    32 

B«rk  REimntb. 


348    28    68 

64    10    80 


Log.  dist. 


Meter: 
4-420220 
4  •20:!462 


DAUPHIN. 


Triangulation  station  of  the  U.  S.  C.  &  G.  S.  on  the  second  Blue 
Monntain,  2  miles  east  of  the  village  of  Dauphin,  Dauphin  Co.,  Pa. 

Permanent  mark :  A  bottle  3  feet  below  surface,  a  stone  over  this, 
and  monument  on  the  stone.  Four  holes  are  drilled  in  neighboring 
rocks,  so  that  lines  joining  opposite  ones  intersect  over  station.  Bear- 
ings and  distance  from  holes  to  station  are  north  43^^  east  3*89  feet; 
nortli  69^o  west  6*46  feet;  south  43}o  ^est  10*4  feet;  south 
east  6-03  feet. 


[Latitude,  40°  21'  60"-05.    Longitude,  7«o  64'  82"-71.] 

To  Btiition. 

Governor  Dick 

Round  Top 

Asimuth. 

Back  azimuth. 

Log.  dist. 

0         /           // 
288    66    30-03 
2    61    18 -42 

0          t             n 

100    14    06-46 
182    80    38-75 

MeUre,, 
4  ■0103562 
4-4666007 

Station  on  Berries  Mountain,  about  2  miles  southeast  of  Millersburgi 
I>anpbin  Go.,  Pa.,  one-third  of  a  mile  east  of  Lovers  Bock.  A  wagon 
can  be  taken  to  triangulation  station.  Summit,  long  and  narrow ;  three 
acres  of  timber  cut  down,  giving  a  good  view  north  and  south,  but  not 
east  or  west. 

Permanent  mark :  Blazes  on  three  sides  of  lone  tree. 

[Latitude,  40O  81' 87"-24.    Longitude,  76°  66' 64"-30.] 


To  atotion. 


LitQeMabanoy. 
Big  Lick 


Asimutb. 


100    16    16 
264    00    02 


Back  asiinnth. '  Log  diat. 


10    20    08 
74    12    17 


MeUre. 
4-405436 
4  -442001 
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RESULTS  OF   PHIMAUY   TBIANOULATION. 

BIO  LICK. 


[BULL.  122. 


On  Big  Lick  Moantain,  just  north  of  WiUiamstown  colliery,  Dauphin 
Co.,  Pa.  The  station  is  on  a  slight  rise  of  the  long,  straight,  and  nearly 
level  mountain  top. 

Permanent  mark:  Stump  5  feet  high,  6  inches  diameter,  with  rocks 
piled  round  it. 


[  Latltade,  40°  85'  42"05.    Longitnde,  7V>  37'  <»"-90.] 
Atimath. 


To  fltfttion. 


li»hanoT(l) ,  155  21  02 

Barry I  226  16  56 

Little  Mfthuiuy  .. I  132  11  80 

Berries 74  12  17 


BMk  Mimath. 

Log.  diet. 

o 

/ 

„ 

MeUr*. 

885 

19 

OS 

4-311182 

45 

24 

20 

4 -351000 

812 

08 

06 

4  388097 

254 

00 

08 

4-442001 

MAHANOY  (3). 

l^ot  occupied.  A  knob  of  the  Mahanoy  Mountain  3  miles,  S.  44^ 
W.  (mag.)  from  Shamokin,  S"orthumberland  Co.,  Pa.,  and  in  plain 
view  from  the  city.    About  an  acre  of  timber  cut  down. 

Permanent  mark:  Tree  blazed  near  foot. 

f  Latitude,  40o  45'  20"-08.    Lcmgitnde,  7V>  35'  24"-24.] 


To  etation. 


Woodraff.. 
Oata^risaa . 


▲Eimnth. 


184    60    00 
214    00    39 


Back  asinnith.  j  Log.  diet. 


4 

34 


42  I 
06  I 


MeUrt. 

4-129748 

4*301414 


KOCHER. 

A  high  summit  of  the  Alleghany  or  North  Mountain,  3  miles  (air 
line)  west  of  Harvey  Lake,  in  northern  central  part  of  Lake  Township, 
Luzerne  Co.,  Pa.  Land  owned  by  J.  W.  Kocher,  who  lives  near  Har- 
vey Lake,  on  west  side.  Station  reached  by  following  a  log  road  from 
Sylvester  Kocher's  to  edge  of  summit;  thence  through  woods  to  station. 
Timber  cut  from  2  or  3  acres. 

Permanent  mark :  Bocks  piled  at  foot  of  tripod  near  root  of  tree. 

[LaUtude,  41°  21'  28"05.    Longitude,  76°  07'  04"-75.] 


To  station. 

Asimnth. 

Back  asimnth. 

Log.  disi. 

Rickctte 

0           1           II 

71    18    43 
223    26    10 
313    21    50 

0           /           »' 

251    00    07 
43    32    44 
138    31    32 

M€ter». 
4-220007 
4-303396 
4-451850 

Milier 

Penobscot 
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Station  on  liigh  peak  at  extreme  western  end  of  Mahanoy  Mountain 
3  miles  (air  line)  north  of  Hemdon,  Northumberland  Co.,  Pa.  Timber 
cut  down,  giving  a  fine  view  in  all  directions  except  eastward.  Sides 
are  steep  and  rocky^  making  ascent  difficult. 

Permanent  mark:  Tree  blazed;  also  a  pile  of  rocks  23  feet  east  of 
tree. 

[  LaUtude,  40°  44'  35"-47.    Lmgltade,  78°  49"  5«"S7. } 


To  Btatton. 


Mahanoy  (1) 
BigLiok.... 
BerriM 


Aaimnt] 

L 

o 

, 

267 

12 

18 

312 

08 

09 

19 

20 

08 

Back  asimiith. 


77    16       45 

132    11        30 
IW    16        16 


Log.diat. 


j£tttTt. 

8-O03262 
4*388097 
4-406436 


MAHAKOY   (2). 

On  the  Mahanoy  range,  4  miles  southeast  of  Trevorton,  l^orthumber- 
land  Co.,  Pa.,  and  5  miles  southwest  of  Shamokin,  iu  Goal  Township. 
Station  on  west  end  of  a  long,  sharp,  and  nearly  level  summit  heavily 
timl>ered.  Charles  Kramer  lives  on  southeast  side  of  mountain,  one- 
bn If  mile  from  triangulation  station. 

Permanent  mark :  Blazes  on  foot  of  tree. 

[Latitude.  40°  45'  28"-87.    Longitude,  70°  87'  07"  -68.] 


To  station. 

Axiiuuth. 

Back  azimuth. 

Log.  diet. 

3  026684 
4-412609 

Mahanoy  (1) 

Catawlwa 

o        /        // 
93    36    81 
218    56    36 

0           '           '/ 

273    82    36 
80    04    00 

MAHANOY  (1). 

A  prominent  knob  on  the  Mahajioy  Mountain,  3  miles  west  southwest 
of  Trevorton,  ^N'orthumberland  Co.,  Pa.  The  station  can  be  reached  by 
driving^  west  from  Trevorton  2  miles,  then  turning  south  up  an  old  wood 
road,  and  then  walking  up  the  steep  mountain  side  three-fourths  of  a 
la  ile.      Summit  nearly  clear  of  timber. 

Pernaanent  mark :  Blaze  on  foot  of  tree. 

[Latitude,  40o  45'  45"05.    Longitude,  7V>  43'  07"-20.] 


To  station. 


Catewiaaa 

Bany , 

liahanoy  (2) ... 
Little  Mahanoy 

Woodruff  

Big  Licit , 


AEimuth* 


231  30  32 

376  24  18 

273  32  36 

77  16  45 

222  54  00 

335  10  05 


Baok  asimuth.  I  Log.  dist. 


51 
06 
08 

257 
42 

155 


42 


01 
40  I 
31  I 

18  < 

36 

02 


Metert, 
4-408371 
4-392270 

3  026684 
8-003262 

4  247612 
4 -311132 
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BARRY. 


[BUU^  122 


Triangolation  station  of  the  IT.  S.  0.  &  G.  S.,  od  the  highest  pa.i: 
of  theMahantango  Mountain,  6^  miles  southwest  of  Ashland,  Schuylkij 
Co.,  Pa.  Summit  flat  and  partly  timbered.  Instrument  elevated  X\ 
feet. 

Permanent  mark:  Hole  drilled  in  rock  5  by  5  by  36  inches. 

[Latitude,  40^  44'  15"  -39.     Longllfcnde,  7V>  25'  42"  -12.] 


To  station. 

Asimnth. 

Back  aaimnth. 

Log.  ditt. 

Port  Clinton 

WhiteHoree 

Mahanoy  (1) 

CaUwisna 

Big  Lick 

o  /  /* 
291  41  88 
885    01    32 

06  85  40 
180    82    26 

45  24  20 
124  47  32 
256    11    37 

0            »         .'/ 

Ill    58    44 
165    06    60 
276    24    18 
0    82    82 
225    16    66 
304    32    18 
76    18    18 

MeUn. 
4-600257 
4 -434078 
4-392270 
4-349496 
4-351990 
4-600206 
4  171151 

Montour '. ... 

FrackYillo 

Flt^CKVILLE. 

On  the  crest  of  the  Broad  Mountain  2^  miles  southwest  of  Frackville, 
Butler  Township,  Schuylkill  Co.,  Pa.  A  wagon  can  be  taken  within 
one-fourth  of  a  mile  of  triangulation  point.  Tripod,  12  feet  high,  erected 
on  highest  part  and  52  feet  southwest  of  partly  dead  pine  tree;  sum- 
mit flat  and  covered  with  bushes  about  10  feet  high.  • 

Permanent  mark:  Rocks  piled  up  at  foot  of  tree  and  tree  blazed. 

[Latitude,  40°  46'  09"-67.    Longitude,  76o  15'  28"06.] 


1 

To  station. 

Arimiith. 

Back  azimuth. 

Log.  diet. 

Barry 

0            .         II 

76    18    18 
230    CO    13 

O         1            II 

256    11    37 

59    07    12 



4  171151 
4-243035 
4-46:<389 
4*302861 

BeaiiRead 

Buck 

18-2    51    34  1            2    52    02 

BRAR6  HRA1>. 

Triangulation  station  of  the  U.  S.  0.  &  G.  S.  In  Bush  Township, 
Schuylkill  Co.,  f'a.,  1  mile  ftom  Delano  on  Lehigh  Valley  Bailroad. 
Summit  flat  and  covered  with  pine  trees.    Instrument  elevated  35  feet 

Permanent  mark:  Monument,  5  by  14  inches  on  top,  3  feet  long. 

[Latitude,  40o  51'  01 "  -35.    Longitude,  76°  04'  47"  -65.] 


lo  station. 


Port  Clinton 
Bake  Oven.. 
Catawissa  . . . 

Back 

Shickshinny 
FrackvlUe.. 


Back  asimuth. ;  T^g.  diet. 


164  40  37-6 

111  19  09-8 

288  82  03  0 

308  17  12  0 

350  06  50-0 

239  00  13-0 


MeUrt. 
4-452562 
4-495771 
4-488122 
4-251213 
4-551844 
4-243035 
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Triangalation  station  of  the  IT.  S.  0.  &  G.  S.  Two  miles  (air  line) 
southeast  of  town  of  Catawissa,  Colambia  Co.,  Pa.  Sammit  very 
broad  and  maoh  timber  still  standing.  Ascent  difficult,  as  no  road 
ran 8  near  triangaiation  point.    Instrument  elevated  15  feet. 

Permanent  mark :  Hole  drilled  in  rock. 

f  Latitade,  4Xy\  W  20"-28.    Longitude.  76©  26'  33"10.] 


To  Btatioo. 


Bears  Head 

Barry 

Mahaooy  (3) 
Mahanov  (2) 
Mahanoy  (1) 
Woodruff... 

North 

Montour  . . . . 


Aaimnth. 


32    03 
32    32 


16 


51  42 

02  23 

165  40 

90  38 


«k  aaimuth. 

Log.  diet. 

O           '        " 

MHeri. 

108    45    38 

iHi8\2Z 

180    32    26 

4-348406 

214    00    80 

4-301414 

218    66    36 

4  •412509 

231    30    32 

4-498371 

242    17    45 

4  154306 

845    85    18 

4-639609 

270    23    03 

4  -517488 

Not  occupied.  In  eastern  part  of  Beaver  Township,  3  miles  east  of 
Beaver  Valley,  Columbia  Co.,  Pa.  Summit  flat  and  round;  the  edges 
covered  with  a  scattering  growth  of  pines ;  a  trix>od  15  feet  high  erected 
near  a  leaning  pine  tree  onhighest  part.  Abel  Smith  and  Isaac  Eling- 
erman  (guides)  live  on  northwest  side  1^  miles  firom  triangulation 
point. 

Permanent  mark :  Blaze  on  foot  of  tree. 

[LaUtnde,  4SP  57'  0O"-0O.    Longitude,  76o  14'  46"'22.] 


To  station. 

Axlmuth. 

Back  asimutb. 

Log.dlst. 

Bears  Head 

FrackviUe 

O         '       *• 

808    17    12 

2    52    02 

O          1          II 

128    23    48 
182    61    34 

MeUr: 

4-251218 

4-302861 

XB8COPBCK 

(3). 

On  the  Nescopeck  mountain,  south  of  Mifflinville,  Columbia  Co.,  Pa., 
half  a  mile  from  field  of  Jonathan  Spaid.  From  Bloomsburg  take  Ber- 
wick road  for  6  miles,  crossing  river  at  Stonytown  Ferry.  Summit  nar- 
row and  rocky  j  trees  are  cut  down  giving  a  fine  view  northward. 

Permanent  mark :  Blazes  on  tree  trunk. 

[Latitude,  40o  50'  06"-98.    Longitude,  76°  18'  46"  -16.] 


To  staUon. 

Azimuth. 

Back  aslmntb. 

Log.diBt. 

Sbicksbinny 

0          »            '/ 

213    50    27 
230    16    59 

O         f           II 

38    56    46 
50    34    20 

4-883323 
4-632961 
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NSSGOPBCK  (1.) 


(BUhL.lii 


Not  occupied.  On  the  Nescoi)eck  Mountain,  Luzerne  Go.,  Pa.,  abon 
1  mile  east  of  where  Wilkesbarre  and  Hazleton  turnpike  crosses  am 
near  the  comer  of  Dorrance,  Butler,  Dennison,  and  Wright  townships 

Permanent  mark  :  A  tall  pine  near  eastern  end  of  summit. 

[Latitude,  41o  05'  04"-20.    Longitude,  75o  M'  27"-47.] 


To  station. 

Azimath. 

Back  aaimath. 

Log.  dist. 

Shiokshinny 

Penobacot 

117    12    40 
207    44    l» 

O           /         II 

297    04    10 
27    46    57 

MeUrt. 
4*300080 
4-089038 

SHICK8H1NXY. 


One  and  a  half  miles  from  the  town  of  Shickshinny,  Luzerne  Co.,  Pa., 
and  on  the  range  east  of  the  gap  known  locally  as  ^^The  Lookout.^' 
Permanent  mark:  Hole  drilled  in  rock. 

[Latitude,  41°  09'  59'--40.    Longitude,  76°  09'  08"-77.] 


To  sUtion. 


Penobscot  — 
Bears  Head... 
Nescopeck  (1) 
Nesoopeck(3>. 
Glen  Summit . 


Azimuth. 


265  84 

850  06 

297  04 

33 


07 
50 
10 
56    46 
274    23    47 


Back  azimuth. 

Log.  dist. 

o 

, 

„ 

Meten. 

85 

45 

10 

4-371794 

170 

09 

41 

4-551844 

117 

12 

40 

4-300080 

213 

50 

27 

4-383323 

94 

86 

03 

4-417360 

NORTH. 

A  summit  of  the  North  Mountain  in  western  part  of  Davidson  Town- 
ship, Columbia  Co.,  Pa.;  local  name,  Bound  Top;  1  mile  north  of  Billy 
Backbone  Mountain.  A  tripod,  with  target,  was  erected  by  the  U.  S.  •  . 
&  O.  S.  during  1886  and  sighted  from  Catawissa.  Summit  about  50 
yards  across,  east  and  west,  and  200  yards  long,  north  and  south.  It  is 
covered  with  a  scattering  growth  of  bushes  and  trees  from  10  to  20  feet 
high. 

Mark:  A  +  cut  in  rock. 

[Latitude,  41o  19'  09"-97.    Longitude.  76o  33'  17"-13.] 


Testation. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Meterg. 

4-313063 

4-639600 

Ricketts 

0          •         // 

273    16    15 
845    35    18 

O           >          11 

93    25    58 
165    40    23 

Catawissa 

RICKETTS. 


Triangulation  station  of  the  U.  8.  C.  &  6.  S.  Is  very  near  the  south- 
east comer  of  Sullivan  Co.,  Pa.,  on  the  North  Mountain.  The  station 
is  firom  one-half  to  three-fourths  mile  from  the  main  road,  on  the  high- 
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est  ground  within  a  distance  of  2  or  more  milee.  There  is  a  hotel  at 
foot  of  the  monntain,  distance  by  road  2  milee,  and  one  at  Ganoga  Lake, 
distance  3^  miles. 

Permanent  mark :  A  stone  with  hole  drilled  in  it. 

Beference  mark:  Azimuth  G.  &  O.  S  station  to  tree  1190;  distance, 
74-9  feet. 

[LAtitade,  41o  18'  81'"13.    Longitude,  1V>  18'  34"*97.] 


To  itation. 

Asimuth. 

Bald 

0                   '                 !• 

253    57    27 

Kocber 

280    47    00 
251    00    07 

North 

03    25    58 

Back  asimnth. 

Log.  dist. 

O            •          I' 

74  10  84 
111    04    17 

71  18  43 
278    18    16 

MeUrs. 
4*88825 
4*50840 
4*229007 
4*818083 

GLBN  SUMMIT. 


[Not  occnpied«  Station  on  the  high  ridge  li  miles  due  east  (mag.)  of 
Glen  Summit,  Luzerne  Co.,  Pa.  A  station  on  the  Lehigh  Valley  Bail- 
road.     Summit  rounded  with  a  few  scattering  trees  standing. 

Permanent  mark :  Blazes  on  tree  near  foot. 


[Latitude,  41°  08'  53"*00.    Longitude,  75°  50'  30"-80.] 

To  station. 

Azimuth. 

Back  aaimutb. 

o        »         n 
274    23    47 
325    52    55 

Log.  dist 

Shiokuhlnny 

Penobscot 

0        *        // 

04    38    08 

145    54    08 

Meterg. 

4*417380 

8*884854 

PENOBSCOT. 

Triangulation  station  of  the  U.  S.  C.  &  O.  S.  It  is  on  the  Wilkesbarre 
Mountain,  in  Luzerne  Co.,  Pa.,  about  3  miles  south  of  Wilkesbarre  and 
three-fourths  of  a  mile  from  Fairview  Station,  on  the  Lehigh  Valley 
Bailroad,  and  same  distance  from  Solomons  Gap,  on  Lehigh  and  Sus- 
quehanna Bailroad.    Summit  entirely  bare. 

Permanent  mark :  Hole  drilled  in  rock. 

[Latitude,  41o  10'  57" -14.    Longitude,  75o  52'  21"'88.] 


To  station. 


Pimple  HIU 

Knob  (C.  &  G.  S.) 

Kocher 

Wyoming 

Neecopeok  (1)  . . . 

Knob  (2) 

Olen  Summit 

Veaoopeok  (3) 

Blcketts 

Bald  Mountain  .. 
llesoopeok  (2)  . . . 

Miller 

Shickshinny 


Aximutb. 


200  08 

353  28 

133  31 

187  20 
27  48 
78  30 

325  52 

50  34 

111  04 

200  28 

47  40 

188  58 
85  45 


05  0 
55-3 
32*0 
47*0 
57  0 
20*0 
56-0 
20*0 
17  0 
53*0 
08*0 
13*0 
10  0 


Back 

aeimuth. 

Log.  dist. 

o 

, 

II 

Meter; 

118 

22 

85*1 

4-548001 

173 

28 

37*0 

4  508182 

313 

21 

50*0 

4*451850 

7 

21 

54*0 

4*268823 

207 

44 

15*0 

4-080938 

258 

11 

30*0 

4*611840 

145 

64 

08*0 

3*804854 

230 

18 

50*0 

4*832081 

200 

47 

00*0 

4*50840 

20 

26 

42*0 

4*488004 

227 

40 

47*0 

4-880321 

348 

53 

08*0 

4*540332 

285 

34 

07*0 

4-871704 
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[BCZL.: 


Three  miles  (air  line)  soutL  of  Tunkhaniiock,  Wyoming  Co.,  Pa.,  £^i 
8  miles  by  the  road.    Summit  fiat,  with  large  trees  on  southeast  sicL^ 
Permanent  mscrk :  Stone  with  cross  cut  in  top. 

[Latitude,  41°  29'  W-K.    Longitude,  79>  W  08"  -86.] 


To  stotion. 

1 
Asimnth.      1 

Back  admnth. 

Log.  diet. 

MeUrg, 

4-258006 
4*540332 
4-303396 

BaldMonntAin... 

Penobeoot 

Kooher 

0         ,       J 
291    54    08 
348    53    03 

43    32    44  1 

o        /       »/ 
112    02    07 
tA8    56    13 
228    26     10 

JERBITK 

Not  occupied.     A  bald  ridge  in  southwest  comer  of  Oarbondal 
Township  and  west  of  village  of  Jermyn,  Lackawanna  Co.,  Pa. 
Permanent  mark:  A  lone  pine  tree. 

[  [.atitude,  41^  SS'  29"01.    Longitude,  76o  34'  28"-58.] 


To  station. 


Bald  Mountain . 
Elk 


Asimnth. 


49    37    20 
183    22    15 


Back  asimuth. 


Log.  dist. 


220    30 
3    22 


"       M«Ur§. 
19  ,      4-287687 
48  ,      4-285792 


SALEM. 


Triangulation  station  of  the  U.  S.  G.  &  O.  S.  on  the  top  of  the 
mountain,  2j^  miles  east  of  Carbondale.    Summit  entirely  bare. 

[Latitude,  41o  33'  01"*48.    Longitude,  76o  27'  26"*00.] 


To  station. 

Asimuth. 

Back  asiumth. 

Log.  dist. 

M€Ur§. 

4-448229 

4-805702 

BaidMounUin... 
Elk 

O          /          " 

61    09    36 
154    43    14 

o         #      •/ 
240    57    54 
834    89    07 

BALD  MOUir 

TAIN. 

Triangulation  station  of  the  U.  S.  C.  &  O.  S.   on  the  summit  of 
Bald  Mountain. 
Permanent  mark :  Gross  marks  cut  in  bowlders. 


[Latitude.  41o  25'  41"-24.    Longitude,  75°  45'  04"-92.] 


To  station. 


Asimuth. 


Panther  ... 
Penobscot . 
Bald  (3).... 

MiUer  

Elk 

RickettD... 

Salem 

Jermyn .... 


385  42  02 

20  28  42 

230  13  54 

112  02  07 

206  26  04 

74  19  34 

240  57  54 

229  30  10 


Back  asimuth. 

Log.  dist. 

O           »         II 

Jr#f«r«. 

155    46    85 

4-369701 

200    23    58 

4  -463994 

50    26    48 

4*54596 

201    54    08 

4-2.^8096 

26    33    89 

4-551398 

258    57    27 

4-68625 

61    09    36 

4-448229 

49    37    20 

4-287687 

ogle 


OAMXKin'.] 


PENNSYLVANIA. 

BALD  (3). 


63 


Not  occupied.  In  Wayne  Co.,  Pa.  On  a  bald  summit  of  the  moun- 
tain, about  3  miles  north  of  Fairview,  a  station  on  the  gravity  railroad, 
in  the  western  central  part  of  Clinton  Township. 

Permanent  mark:  A  tall,  dead  tree. 

[LaUtade,  41°  37'  48"-3.     LoD^tade,  75°  25/  37"-6.] 


To  station. 


BaldHonntain  ...i 
Elk I 


Azimuth. 


60    26    48 
180    16    47 


Back  asimath.    Log.  dint. 


-I 


280    18    54  I 
810    11    27  , 


Mtterg. 
4-54606 
4 -10426 


In  southwest  corner  of  Herrick  Township,  Susquehanna  Co.,  Pa.,  4 
miles  ftom  Union  Dale.  Norris  Burdick  lives  on  eastern  side  of  moun- 
tain three-fourths  of  a  mile  from  triangulation  station. 

Permanent  mark :  A  rock  sunk  in  ground  and  cross  cut  in  top. 

[LaUtade,  41°  42'  53'"84.    Longitude,  75o  38'  8»"-44.] 


To  station. 

^  Asimuth. 

Back  asimuth. 

Log.  dist. 

Mooaio 

0  /  » 
849    15    10 

20  33  89 
810  11  87 
334    80    07 

80    22    48 

O          /            ,i 

169    17    56 
206    26    04 
180    16    47 
154    48    14 
188    22    15 

Meterg, 
4*466880 

BaldMoontain... 
^14  (9) 

4-651806 
4-164860 

Saleni.  [....-. 

Jwrmyn 

4-806702 
4-285788 
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SOUTHERN  APPALACHIAN  REGION. 
METHODS  OF  WORK. 

Portions  of  VirgiDia,  West  Virginia,  and  Maryland  lying  north  of 
latitude  39^  and  between  longitudes  78^  and  80^  were  controlled  by  tri- 
Angulation  in  1884  by  W.  T.  Griswold,  assisted  by  L.  C,  Fletcher.  This 
work  was  based  upon  the  line  Fork-Marshall  of  the  IT.  S.  Coast  and  Geo- 
detic Survey.  Angles  were  measured  with  a  Schilling  6-inch  theodolite, 
reading  by  vernier  to  10  seconds. 

»  Triangulation  in  the  southwestern  x>ortiou  of  Virginia  was  commenced 
in  1883  by  Prof.  J.  H.  Gore,  assisted  by  G.  F.  Wakefield.  A  series 
of  triangles  and  quadrilaterals  was  started  at  the  line  Paint- Ivy  of 
the  U.  S.  Coast  and  Geodetic  Survey  in  Fayette  County,  W.  Va.,  and 
extended  south  westward  for  100  miles  through  Scott,  Wise,  Dickinson, 
Buchanan,  and  Tazewell  counties,  Virginia,  to  the  lineChimney-Holston 
in  eastern  Tennessee,  previously  established  by  triangnils^tion  party 
No.  1  of  the  Geological  Survey. 

The  instrument  used  in  this  work  was  a  Kiibel  6-inch  theodolite,  read- 
ing by  verniers  to  10  seconds. 

Two  stations  of  this  belt  were  used  for  extending  triangulation  into 
eastern  Kentucky.  This  was  done  during  1884  by  G.  F.  Wakefield, 
using  a  6-inch  theodolite,  reading  by  verniers  to  10  seconds. 

All  that  portion  of  Virginia  lying  north  and  west  of  the  Blue  Eidge 
and  west  of  the  peaks  of  Otter  which  was  without  control  was  trian- 
gulated during  1885  and  1886  by  S.  S.  Gannett,  using  a  Fauth  7-inch 
theodolite,  reading  by  verniers  to  10  seconds. 

In  1888  portions  of  the  counties  of  Prince  Edward*  and  Buckingham 
were  controlled  by  F.  J.  Knight,  the  work  being  based  upon  the  U.  S. 
Coast  and  GeodeMc  Survey  line  Smith-Long. 

In  1889  Pittsylvania  and  Campbell  counties  were  triangulated  by  C. 
M.  Yeates,  using  a  Fauth  7-inch  theodolite,  reading  by  verniers  to  10 
seconds. 

In  addition  to  the  work  previously  mentioned  as  having  been  done 
in  Kentucky,  several  stations  were  located  in  Harlan  and  Bell  counties 
during  1885  by  F.  J.  Knight,  based  upon  stations  of  the  Geological 
Survey,  White  Rocks- War  Gap.  ^ 

In  1888  and  1890  C.  M.  Yeates  extended  triangulation  over  that  por- 
tion of  Kentucky  lying  between  the  parallels  of  37^  and  38^  and  between 
the  meridians  of  83^  and  85^. 

The  nature  of  this  country  made  this  work  most  difficult,  the  hills 
being  of  the  same  height  and  heavily  timbered.    Much  time  was  spent 
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in  selecting  stations  and  clearing  them  of  timber,  and  even  then  only 
short  lines  of  sight  conld  be  obtained. 

A  Fauth  7-inch  (vernier)  theodolite  was  used  during  the  field  season 
of  1888,  and  an  8-inch  (micrometer)  theodolite  during  1890. 

Triangulation  was  extended  over  the  monntainous  portion  of  west- 
ern North  Carolina  and  eastern  Tennessee,  between  the  Blue  Eidge 
and  the  escarpment  of  the  Cumberland  Plateau  during  the  field  sea- 
sons of  1882, 1883, 1884,  and  1885.  Tliis  work  was  begun  by  Prof.  W. 
C.  Kerr  at  stations  Benn  and  Poore  of  the  U.  S.  Coast  and  Geodetic 
Survey  in  October,  1882.  It  was  extended  during  1883  by  Prof.  Kerr, 
assisted  by  S.  S.  Gannett,  and  further  extended  by  the  latter  during 
1884  and  1885. 

A  Kubel  6-inch  (vernier)  theodolite  was  used  at  first,  which  was 
replaced  later  by  a  Fauth  7-inch  (vernier)  theodolite. 

In  all  of  the  work  in  the  Appalachian  Mount»un  region  a  lone  tree 
has  been  commonly  used  as  a  signal.  Most  of  the  summits  were  found 
to  be  wooded.  AU  trees  obstructing  the  view  were  usually  cut  away. 
A  tall  symmetrical  tree  standing  on  the  highest  part  of  the  summit 
was  trimmed  up  and  left  as  signal  and  mark.  On  bald  summits  a 
signal  was  usually  made  of  saplings  fastened  together  a  few  feet  from 
the  top  and  raised  in  form  of  a  tripod. 

In  nearly  all  of  the  Appalachian  triangulation  a  least  square  station 
and  figure  adjustment  has  been  made. 

DESCRIPTIONS  AND  POSITIONS  OF  STATIONS. 

SINKING  CREEK. 

In  Gilmer  Co.,  W.  Va.,  about  10  miles  northwest  of  Glenville,  at  the 
head  of  Sinking  Creek.    Summit  nearly  cleared. 
Permanent  mark :  Oak  tree. 

[Latitude,  39°  01'  17"«.    Longitude,  80°  51'  56"-8.] 


To  station.        |      Aximuth. 

Back  azimuth. 

O           /         i« 

87    02    45 
111    28    31 

Log.  dist. 

Sugar  Loaf 

Rush 

O           /         /I 

286    51    20 
291     16    25 

MeterM. 
4  -41807 
4  '47475 

MBAI>OWS,  MD. 

On  summit. 

[Latitude,  39°  34'  13"03.    Longitude,  79^  12'  24"-e6.] 

NAT,  W.  '< 

V^A. 

Lone  tree  on  summit. 


[Latitude.  39°  14'  42"-4l.    Longitude.  78°  46'  09"03.]  C^  r\r^n}o 

Bull  122 5  ^'^  "'^  by  ^OOgie 
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BLOOM EKY,  W.  VA. 


(BDLI«  122. 


Signal  built  on  summit. 

[Latitude,  39*  26'  i9"0Q.    Loojsitude,  79P  21'  01"-«3.] 
KENNEDY,  VA. 

On  summit. 

[Latitude,  38^  44'  30"03.    Ix>ngitude,  78«  20'  l«"-37.] 

DAN;  MD. 
[  Latitude,  39°  34'  52"-64.     LoD|;itude,  79P  53'  49"-89.] 

HIGH   ROCK,  MD. 

[Latitude,  39^  32'  38"-57.    longitude,  70°  03'  4fi'"38.] 

PINNACLE,  W.  VA. 

On  summit. 

[Latitude,  39°  22'  54"-22.     Longitude,  79"  04'  4O"-90.] 
SUGAK   LOAF. 

In  Lewis  Co.,  W.  Va.,  10  miles  southwest  of  Weston,  at  the  head  of 
MuUins  Creek.  Summit  cleared  on  southern  edge  and  wooded  on 
northern  edge. 

Permanent  mark :  Oak  tree. 

[Latitude,  39^^  02  02  "-75.    Longitude,  80"  33'  49"-7.] 


To  station. 


^Xzimuth. 


Bear  Knob 

Rush 

Cedar  Croek 

Locust 

Sinking  Creek 


Back  axiniulb.  {   Log  diat. 


o  •  "I  Metert. 

2fl3    48    06  83  58  27  1  4  377395 

352    30    09  172  30  51  i  4  09247 

64    22    45  244  10  08  I  4*50714 

33    34    43  '        213  30  08  4  •27905 

87    02    45  I        266  51  20  j  4  '41807 


BEAR  KNOB. 

Seven  miles  northwest  of  Buckhannon,  in  Upshur  Co.,  W.  Va.    Sharp 
knob  and  a  good  i>oiiit.    Nearly  all  timber  was  cut  down. 
Permanent  mark :  Small  tree. 

[Latitude'. 39^  0:J'  25"1.    Longitude, 80°  17'  23"-7.] 
To  station.  Aximuth.      i  Back  azimuth,  j  Log.  dint. 


I  Laurel. 


253    55    06-5  1       74    12    34  3 


Metert. 
4  -618122 


LITTLE   BALD. 


In  Harrison  Co.,  W.  Va.,  7  miles  northeast  of  Clarksburg  and  4 
miles  north  of  Bridgei)ort.  Summit  entirely  bald.  Other  knobs  within 
3  miles,  of  same  height. 


/Google 


QAHKBTT-i  WEST   VIRGINIA. 

Permanent  mark :  None. 

[Latitude,  39°  20'  0«"-l.    Longitude.  80o  14'  22" -7.] 


To  statioQ.  Azimuth.      [  Back  asimuth.    Log.  dlst. 


BearKnob |       8    00    05-8 

Nelson '    241    16    542 

Laurel 298    44    03  7 


3  '  "I  Meten, 

J87  58  11-4  I  4-495040 

61  28  30-1  4-475479 

118  59  40  1  4-607755 
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Knob  on  Iiaurel  hills,  15  miles  east  of  Philippi,  in  Tacker  and  Bar- 
bour counties,  W.  Va.,  by  very  rougli  road. 

Permanent  mark:  Tall  dead  tree  standing  alone. 


[Latitude,  39°  09*  34"  7.    Longitude,  '79°  49^  42"  -5.] 


To  station.             Azimuth. 

Back  azimuth.    Log.  dlst. 

Little  Bald 118    59    40-1 

Nelaon ,    104    51    12-4 

Felton 210    47    31-9 

Green 310    59    41-7 

Bickles ;    341    27    560 

BearKnob 74    12    34-3 

o        '       "          KHert, 
298    44    03-7         4-607755 
344    47    09-3         4-545381 

30    54    14-2         4-472863 
181     14    14-8  1      4-646077 
161     31    35-4.      4-421288 
253    55    06  -5  f      4  -618122 

NEL60N. 


Twelve  miles  northeast  of  Grafton  by  rough  road,  at  south  point  of 
Monongalia  Co.,  W.  Va. 

Permanent  mark :  Chestnut  tree,  trimmed  up. 


[Latitude.  39©  27'  53"  -3.    Longitude,  79o  56'  06"  -2. ) 


To  station. 


Little  Bald 

Felton 

Laurol 


Azimuth. 


61  28  .30  1 
288  52  24-2 
344    47    09-3 


Bacl 

c  azimuth. 

Log.  dlst. 

0 

241 
109 

164 

16    54-2 
03     11 -.51 
61    12-4 

MtUr». 
4-475479 
4-411222 
4-545381 

FELTON. 


On  Briery  Mountain,  5  miles  north  of  Rowlesburg,  on  Baltimore  and 
Ohio  Railroad,  Preston  Co.,  W.  Va.    Summit  partly  cleared. 
Permanent  mark :  Locust  tree. 

[Latitude,  39©  23'  21"-7.    Longitude,  TO©  39'  07"- 1.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dist. 

Nelson 

o           »          >i 

109    03     11-5 

7    48    01-3 

30    54    14-2 

O             1           It 

288    52    24-2 
187    44    59-8 
210    47    31-9 

Metert. 
4-411222 
4-707488 
4-472863 

Bickleu 

Laurel 

Google 
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[BUU^  122. 


PADDY    KNOB. 


Bounded  knob  on  North  Mountain,  above  Van  Buren  furnace   on 
boundary  between  Shenandoah  Co.,  Va.,  and  Hardy  Co.,  W.  Va. 
Permanent  mark :  Pine  tree  on  State  line. 

[LaUtudo,  390  00'  24"-4.    Longitude,  7SP  33'  47"-7.J 


To  station. 

i 

Aximnth. 

Backazimnth. 

Log.  diet. 

Capon  

0        »        f 
216    16    29 -8 
347    26    18-2 
309    12    27-5 

0        «        '/ 
86    21    22-2 
167    29    07-8 
129    26    021 

MeUrt. 
4-274894 
4  -478791 
4-606572 

Kennc^dv 

Mount  MarahaU. . 

CAPON. 

On  the  line  between  Hampshire  Co.,  W.  Ya.,  and  Frederick  Co.,  Va, 
On  North  Capon  Mountain,  on  the  Virginia  and  West  Virginia  State 
line.    Point  known  as  "  Pinnacle,"  near  Capon  Springs. 

Permanent  mark :  U.  S.  G.  S.,  cut  in  rock. 

[Latitude,  39°  06'  36"-4.    Longitude,  73°  26'  3"-7.] 


To  Htation. 

Azimuth. 

Log.dist. 

Kennedy  

0       /        '• 

5    57    47-0 

333    43    47  0 

3C    21    2.^-2 

0           »           n 

185    55    46-2 
153    52    310 
216    16    29-8 

Jfrt«r«. 
4  -651401 
4-657576 
4*274894 

Mount  karshall.. 
Paddy  Knob 

SUGAR  LOAF. 


A  triangulation  station  of  the  U,  S.  C.  &  G.  8.  on  the  well  known 
mountain  in  Frederick  Co.,  Md. 

[Latitude,  39^  15'  44"-55.    Longitude,  77°  23'  36"-88.] 


To  station. 


Azimuth. 


Bull  Run 32  29  2217 

Md.  Heit;hta 1107  29  59-85 

Stabler 1293  45  4015 

Peach  Grove 339  28  31-78 


Back  azimuth. 

Log.  dist. 

0        /          /. 
212    17    38-93 
287     17    43-18 
114    01    09-32 
159    34    43-^8 

Meterg. 
4-6995519 
4*4654339 
4  -5865133 
4-6079571 

MARYLAND   HEIGHTS. 


A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  on  the  Blue  Ridge, 
north  of  Harpers  Ferry,  in  Washington  Co.,  Md. 

[Latitude,  39o  20'  27"-69.    Longitude,  77°  42'  59"-91.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

SuffarLoaf 

Bull  Run 

o        /          /• 
287    17    43  18 
358    43     10-10 

0            /              " 

107    20    59-85 
178    43    39-95 

Jifetert. 
4  -4654339 
4-7077533 

r^ogle 


OAHNBTT.] 


VIRGINIA. 

PEACH  GROVR. 
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A  triangnlation  station  of  the  U.  S.  C.  &  G.  S.  in  Fauquier  Co.,  Va. 

[LAtltude,  38°  65'  12"-74.    Longitude,  77°  13'  46"-77.] 


To  Btatton. 


Boll  Run  . 


Azimuth. 


84    11    21-12 


I  Back  azimuth. 


263    53    20-89 


Log.  diat. 


Meteri. 
4-6162546  ' 


BULL  KUN. 


A  triaiigulation  station  of  the  U.  S.  C.  &  G.  S.,  on  line  between 
Fauquier  and  Prince  William  counties,  Va. 

[Latitude,  dSP  52'  53"'58.    Longitude,  77°  42'  ]2"-61.1 


To  ntation. 


Azimuth. 


Md.  Heiglits 178  43  30-05 

CUrk 22  30  41*44 

Sugar  Loaf .212  17  3803 

PeachGrore I  263  53  20-80 


Back  azimuth. 

Log.  dist. 

Metert. 
4-7077633 
4-83.'>4456 
4  0005510 
4  -6162546 

O           »               II 

358    43    10  10 

202    10    28-30 

32    20    22  17 

84    11    21  12 

MOUKT    MARSHALL. 


A  triangnlation  station  of  the  U.  S.  0.  &  G.  S.  on  Blue  Ridge,  above 
Brcwnstown,  on  line  between  Warren  and  Rappahannock  counties,  Va, 
Permanent  mark :  Copper  bolt. 

[Latitude,  38°  46'  33"-82.     Longitude,  78°  12'  10"-28.] 


To  station. 


Fork 

Kennedy 

Paddy  Knob.... 

Capon  

High  Top  (C.  S.) 

Clark 

North 


Azimuth. 

Back  azimuth. 

Log.  diftt. 

O        1            /• 

O           '               If 

Metert, 

20    26    43-21 

200    18    44-29 

4-6778087 

81    24    03-30 

261     13    20-80 

4-3090680 

120    26    02  10 

309    12    27-50 

4-6065720 

153    52    3100 

3:»    43    47  00 

4  -6575760 

212    38    03  00 

32    41    28  00 

4  -1640430 

341    17    17-50 

161    24    45-30 

4  -7358815 

100    02    58  10 

279    40    17-00 

4-7258030 

CLARK. 

A  triangnlation  station  of  the  U,  S.  C.  &  G.  S.  in  Orange  Co.,  Va. 

[Latitude,  38°  18'  41"-11.    Longitude,  78°  00'  11  "-40.} 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Monnt  Marshall.. 
Bull  Run 

o           /           // 

161     24    45-39 
202    19    28-39 

0            1              It 

341     17    17-50 
22    30    41-44 

MeUra. 

4-7358815 

4-8354456 

Google 
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FORK. 


[BUUl  122. 


A  triangalatioii  station  of  the  U.  S.  0.  &  G.  S.  in  Madison  Co;,  Va., 
on  Blue  Bidge,  about  5  miles  south  of  crossing  of  road  from  Marksville 
to  Criglersville,  Va, 

Permanent  mark  :  Copper  bolt. 

[Latitado,  38^  28'  44"'81.     Longitude,  78°  24'  67"-47.] 


To  station. 


Kennedy  

Mount  Marshall 

North 

Rogers  (KlUott  Knob) 
Slate  Springs 


Asimnth. 

Back  asimuth. 

Log.  dist. 

o 

„ 

o        ,        . 

Meierg. 

1«7 

54 

00  82 

347    5P    19-20 

4  -4748290 

209 

18 

44-20 

29    26    43-21 

4-5776087 

141 

14 

38  10 

321    00    01-00 

4  -7326430 

66 

26 

43-28 

245    53    17-98 

4-9338746 

93 

09 

32-80 

272    40    5108 

4-8268660 

NORTH. 

On  the  line  between  Hardy  Co.,  W.  Va.,  and  Shenandoah  Co.,  Va., 
on  North  Mountain,  200  yards  south  of  road  crossing  from  Orkney 
Springs  to  Lost  Eiver  post-oflSce. 

Permanent  mark :  Lone  pine  tree. 

[LaUtude,  38^  51 '  28  '  -9.    Longitude,  78°  48'  MO"  -2.] 


To  station. 


Azimuth. 


Mount  MarshaU...  279  40  17 -9  < 

Fork 321  00  01  6  I 

Spruce I  75  41  13  5  ' 

Green I  94  43  04  3  i 

SlateSprings 40  34  29-3! 


Back  azimuth. 

Log.  dist. 

o         <       /» 
100    02    68  1 
141     14    38-1 
254     13    53  0 
274    19    03-3 
220    20    17  1 

MeterM. 
4-725393 
4-732643 
4  -817057 
4  -744391 
4-705744 

In  Randolph  Co.,  W.  Va.,  on  Rich  Mountain,  about  2  miles  soutli  of 
turnpike  from  Beverly  to  Buckhannon.  Scaffold  erected  on  trees,  but 
partially  destroyed  by  lightning. 

[Latitude,  38°  50'  01 '"85.    Longitude,  79^  56'  22"-6.] 


To  station. 
Bear 

Azimuth. 

Back  azimuth. 

Log.  dist. 

MeUrM. 
4-593183 
4-326353 
4  -447491 

0          1          u 

129    18    34 
238    12    29 
81    14    19 

O           '           tl 

309    05    21 

58    20    19 

261    02    20 

Bickles 

Big  Bun 

In  Upshur  Co.,  W.  Va.,  about  3 J  miles  (air  line)  southwest  of  Alton, 
on  West  Virginia  and  Pittsburg:  Raijroad,  at  head  of  Big  Run.  Inatru 
ment  on  platform  93  feet  high.  ^  I 

Digitized  by  VjOOQIC 


GAIQIBTT.] 


WEST   VIRGINIA. 
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Permanent  mark :  Hickory  tree. 

[Latitude,  38°  47'  41  "-9.    Longitude.  80^  15'  30"15.] 


To  Btation. 

Azimuth. 

Back  admuth. 

Log.  dist. 

Bear 

O          •           n 

174    38    13 
261    02    20 
119    55    48 

O          '          n 

854    37    02 
81    14    19 
299    45    00 

Metern. 

4-405596 

4-447491 

4 -457860 

Rich 

Roah 

In  liewis  Co.,  W.  Va.,  about  5  miles  west  of  Koanoke  (a  station 
on  the  ^West  Virginia  and  Pittsburg  Bailroad),  at  head  of  Canoe 
Kun.  Summit  covered  with  trees,  with  gaps  cut  toward  triangulation 
stations. 

Permanent  mark :  Tree  with  scaffold  around  it. 

[Latitude,  38°  56'  25"0.    Longitude,  80°  32'  42"-6.] 


To  station. 

Bear. ............ 

Big  Run'.*!!!!!'.'. 

Cedar  Creek 

Locu8t 

Sinking  Creek  . . . 
Sugarloaf 


Azimuth. 


230  07  01 

299  45  00 

80  57  21 

73  30  40 


111 
17a 


28    31 
30    51 


Back  azimuth. 

Log.dUt. 

o           /         " 

Metert. 

50    16    39 

4  -425104 

119    55    48 

4-457860 

206    44    03 

4  -486370 

253    25    23 

4  -102730 

291     16    25 

4-474750 

352    30    09 

4  -092490 

LOCUST. 

In  Gilmer  Co.,  W.  Va.,  sometimes  called  Hickory  Knob,  about  5  miles 
northeast  of  Stout  Mills  on  Little  Kanawha  River  at  head  of  Sliding 
Hill  Creek.  Summit  covered  with  timber.  Scaffold  was  erected  around 
tall  tree  and  occupied  as  a  secondary  station. 

Permanent  mark :  Tree. 

[Latitude,  38°  53'  28"15.     Longitude,  80^  41'  06"-65.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet 

Suffsrloaf 

0 

213    30    08 
253    25    23 

C           *          If 

83    34    43 
73    80    40 

MeUrs. 
4-27965 

Rash 

4  10273 

CEDAR  OR 

EEK. 

In  G-ilmer  Co.,  W.  Va.,  about  10  miles  west  of  Glenville,  at  the  head 
of  Paddy  Run,  of  Cedar  Creek,  and  Spring  Fork  of  Grassy  Creek.  Sum- 
mit timbered,  \»ith  gaps  cut  through  toward  triangulation  stations. 

Permanent  mark:  Tree  with  scaffold  around  it. 


[Latitude,  38°  54'  30"-3.    Longitude,  80°  53'  52"-7.] 

i 

To  station.         |      Azimuth.        Back  azimuth.    Log.  dist. 


Sugarloaf. , 
Rush 


244     10    08 
266    44    03 


04    22    45  I 
86    67    21  ' 


Meiers. 
4  -50714 
4  48637 


Google 
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GRREN. 


[BULL.  122. 


On  line  between  Bandolph  and  Pendleton  counties,  W.  Ya.,  on  main 
chain  of  Alleghany  Mountains,  near  head  of  Seneca  Biver.  Summit  a 
long  ridge,  heavily  timbered  with  spruce  and  hemlock.  Thomas,  on 
West  Virginia  Central  Bailroad,  is  the  nearest  railroad  station* 

Permanent  mark :  Spruce  tree  on  south  end. 

[LaUiade,  ViP  53'  50"-7.    Longitude,  19°  26'  3fl"*7.] 


To  station. 


BickloB 

Lanrel 

North 

Sprue© , 

Panther  

Slate  Springs 


Aeimuth. 


09 
131 
274 

10 

7 

332 


54-7 
14-8 
03  3 
56  -3 
33  1 


lUck  azimuth. 

Logdiat 

O           /           " 

MeUra, 

270    12    02-4 

4-403926 

310    59    41-7 

4  -646077 

04    43    04-3 

4-744301 

190    32    3:) -7 

4-367376 

187    00    34-7 

A'SIZm 

162    26    11-8 

4-666270 

On  Bickles  Knob,  on  Oheat  Mountain,  in  th^  northern  central  part 
of  Randolph  Co.,  W.  Va.  Philippi,  30  miles  north  west,  is  nearest  rail- 
road station.    Summit  well  cleared. 

Permanent  mark :  Oak  tree. 

[Latitude,  38°  56'  03"-4.    Longitude,  79°  43'  64"-4.1 


To  sUtion. 


Aeimnth. 


Bear  Knob I    105    54    26-0 

Laurel 

Felt^tn 

Rich 

Green 

Spruce  


101  31  :» -4 

187  44  50-8 

58  20  19  e 

279  12  02-4 

326  25  45  0 


Back  aKimnth. 

Log.dist 

O           «              n 

MeUn. 

285    33    21-6 

4  701012 

341    27    56  0 

4  -421288 

7    48    01-3 

4-707488 

238    12    29  0 

4-326353 

99    22    54-7 

4-403926 

146    33    13  1 

4-494609 

8P1U'C1B, 

On  Spruce  Mountain,  a  long,  barren,  rocky  ridge,  4  miles  by  rough 
trail  from  Circleville,  Pendleton  Co.,  W.  Va. 
Permanent  mark :  None. 

[Latitude,  38"  41'  58"-7.     Longitude,  79°  31'  99"-5.J 
To  station. 


Bickles 

Gr**pn , 

North 

Panther 

Slate  Springs 


Asimuth. 

Back 

a        1        II 

0 

146    33     13-1 

326 

199    32    33-7 

19 

254    13    53  0 

74 

347    52    02-0 

167 

304    36    56-9 

124 

Back  azimuth.    Log.  dist. 


45-0 
56-3 
13-5 
25-8 
00-5 


Meter: 
4-494699 
4 -367376 
4-817057 
4  189382 
4  -507880 


PANTHER . 


On  Panther  Knob,  at  southwest  corner  of  Pendleton  Co.,  W.  Va., 
near  Highland  County  line.  L^igmzea  oy  GoOglc 


1  VIEGINU — WEST   VIRGINIA. 

Permanent  mark :  Small  tree. 

[LftUtnde,  38o  83'  48"*3.    Longitode,  70o  29'  45''-8.] 


To  BUtSOD. 

Asimath. 

Back  aaimnth. 

Log.  diet. 

SprQC6 

c       »        // 
167    53    25-8 
187    00    34-7 
282    14    11-5 

38    32    051 

/ 

o        »          // 

847    52    02  0 

7    02    33-1 

102    26    50-3 

218    20    &3-4 

MsUrt. 
4*188082 
4-572360 
4-444144 
4-625148 

Green 

Slate  Springs..... 
Paddy;..... 
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SLATS  SPRINGS. 


A   triang^lation  station  of  the  XT.  S.  C.  &  6.  8.  on  Shenandoah 
Mountain,  ICt  miles  from  Ilawley  Springs,  Bockingham  Co.,  Ya. 
Permanent  mark:  Marble  block,  6  by  6  by  30  inches. 

[Latitude,  ^9P  30'  35"-71.    Longitode,  79o  W  03"*66.] 


To  station. 

Bark  azimuth. 

o         .         n 
<»»     11   11  -fiA 

Log.  diet. 

Panther 

O          t          ,' 

102    25  50-30 

Meters, 
4-4441440 
4-5678800 
4-6862700 
4*7075440 
4-8268660. 
4-7776704 

Spruce.  ...  ..... 

124    50  00  -50       S"^    3A  f<^  '(Ui 

Green 

152    26  11-80 
220    20  17  10 
272    40  51  08 
63    18  23  51 

332    16  28-70 
40    34  29  -30 
03    00  32  -80 

242    55  36-71 

Iforth 

Pork 

Paddy 

SOGERS   (ELUOTT  KNOB). 

A  triangnlation  station  of  the  U.  S.  G.  &  G.  S.  in  Aagasta  Co.,  Ya. 

[Latitude,  38^  OO'  59"*36.    Longitude,  70^  18'51"-30] 


To  station. 

Azimuth. 

Back  azimuth. 

I^g.di8t. 

Msters, 

4-0338746 

4-6405300 

Fork 

O         /         n 

245    53  17*08 

O          «         n 

66    26  43 -28 

Humpback 

303    25  22-43 

123    40  43  -46 

PADDY. 

A  triangulation  station  of  the  U.  S.  0.  &  G.  S.  on  Alleghany  range, 
at  tbe  corner  of  Bath  and  Highland  counties,  Ya.,  and  Pocahontas  Co., 
W.  Va. 

Permanent  mark:  Marble  block  6  by  6  by  30  inches. 

[Latitude,  38°  15'  56"-77.    Longitude,  70°  47'  46"-20.] 


To  station. 


State  Springs 

Panther 

Bald  Knob... 


Azimuth. 

o 

, 

,, 

242 

218 
7 

55 
20 
10 

35-71 
53-40 
03-00 

Back  azimuth. 


63  18  23-51 
38  32  05  10 
187  17  00  00 


Log.  diet. 


Meters. 
4-7776704 
4-61>5148u 
4  5803674 


uigiiizea  oy 


Google 


74 


RESULTS   OP   PRIMAteY   TBIANGULATION. 


[bull.  12 


A  triangulation  station  of  the  U.  S.  C.  &  O.  S.  in  Kanawha  Co.,  W^.  Vs 
It  is  on  the  ridge  dividing  the  waters  flowing  into  Cooi)er  Cree 
and  thence  into  Elk  Kiver,  and  those  by  Two  Mile  Creek  into  the  Kac 
awha  Eiver.  Station  on  land  owned  by  Mr.  S.  W.  Gibson,  is  about  8 
miles  from  Charleston  and  about  one-half  mile  northeast  of  Holmes 
house. 

Permanent  mark:  A  bottle  set  in  cement,  and  over  this  a  stone  blocl 
6  by  6  by  30  inches.  The  top  of  the  block  is  marked  IT.  S.  C.  S.  Fon; 
blocks,  each  6  by  6  by  30  inches,  placed  north,  south,  east,  and  west 
North  block  is  6*94  feet  from  center,  south  block  6*60  feet,  east  blocl 
6-95  feet,  west  block  6-69  feet. 

[Latitude,  38°  26'  40"-87.    Longitado,  81°  36'  34"-31.1 


To  station. 

Atimuth. 

1  Back  azimuth. 

1 

Loff.  dist. 

Table  Rock 

Elk 

O            .             " 

4    07    37-3 

17    64    57  0 

311    56    47-0 

O            1            " 

184    06    48-4 
197    64    06  0 
131    58    010 

MeUrt. 
4 -4258038 
3  -8120110 

Creed 

3-5886000 

8UMMBRSVILLB. 


A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Nicholas  Co.,  W. 
Va.  Station  is  on  a  ridge  1  mile  from  Nicholas  C.  II.  belfry  and  bear- 
ing  6^  north  of  west.  A  large  tree  left  standing  is  visible  for  40  miles. 
A  spike  is  driven  into  this  tree,  and  station  bears  354^  40',  distant 
15*4  feet  irom  this  spike.  Nearest  railroad  station  is  Kanawha  Falls, 
on  Chesapeake  and  Ohio  Eailroad,  3^  miles  distant. 

Permanent  mark :  Bottle  set  into  a  hole  with  sandstone  block  placed 
over  it,  6  by  6  by  30  inches,  and  cross  cut  on  top.  Eeference  marks,  four 
sandstone  blocks  set  north,  south,  east,  and  west,  with  arrow  cut  on 
top  pointing  to  center.  Distance,  north  block,  7*02  feet;  south  block, 
7  feet;  east  block,  7-29  feet;  west  block,  6-90  feet. 


[Latitude,  38°  16*  55"-42.    Longitude,  80°  62'  07"-66.] 

To  Htation.        i      Azimuth. 

Back  azimnth. 

Log.  diat 

O           /             " 

Beech 1    300    07    251 

Ivy 46    04    22-9 

0           '             II 

•120    17    18-8 
224    41    22-4 

MeUTB. 
4  -4741174 
4*8880444 

BEECH. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  Station  on  Beech 
knob  about  4  miles  north  of  Mr.  Albert  G.  Williams's  house  in  Green- 
brier Co.,  W.  Va.,  and  11  miles  northeast  of  Snow  Ilill  post-oflSce.  Sta- 
tion on  the  highest  part  of  Beech  knob. 

Permanent  mark:  A  rough  sandstone  block  24  by  6  by  6  inches, 
with  four  other  similar  blocks  north,  south,  east,  and  west.     Distance 

uigiiizea  oy  v^jv^x^'i  i\- 
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from  center  to  north  block,  6-90  feet;  to  south  block,  C-98  feet;  to  east 
block,  6-81  feet;  to  west  block,  7-09  feet. 

[Latitade,  Z9P  06'  44"*63.    Longitade,  80o  36'  18"-88.] 


To  aUtion. 


Briery 

Keeney 

SumniereTille 


Asimoth. 


261    06    01-7 

13    11    44*6 

129    17    18*8 


Back  azimuth. 


81 
193 


15  41  1 
08  03  1 
07    25  1 


Log.  dist. 


Metert. 
4  -3641965 
4  -5868151 
4  -4741174 


BRIERY. 

A  triangnlation  station  of  the  TJ.  S.  G.  &  G.  S.  in  Pocahontas  Co., 
W.  Va.,  on  the  divide  between  Greenbrier  and  Gauley  rivers.  The  sta- 
tion is  on  a  knob  about  4  miles  west  of  Hillsboro,  at  the  headwaters 
of  Spring  Creek.  It  is  at  the  eastern  end  of  knob  about  50  yards  west 
of  a  bunch  of  live  pines. 

Permanent  mark:  Copper  bolt  in  solid  rock,  with  cross  on  fop,  above 
which  is  placed  a  marble  slab  6  by  6  by  30  inches,  top  marked  U.  S.  G. 
S.  North,  iron  bolt  in  rock,  7*02  feet  distance;  south,  iron  bolt  in  rock, 
7-06  feet;  east,  marble  block,  6-98  feet;  west,  marble  block,  7-02  feet 

[LaUtudc,  380  08'  39"-65.    Longitude,  80°  20'  40"-40.] 


To  BtatioD. 

Asimuth.    . 

Back  azimath. 

Log.  dist. 

MeUr9. 
4  -6958141 
4  -7155703 
4-3641965 

Bald  Knob 

Keeney 

O         '           /' 

209    06    43-0 
37    43    22-1 
81    15    41-1 

O         /         It 

119    24    57-1 
217    30    03-3 
261    06    01-7 

Beech..  

TABLE  RO 

CK. 

A  triangulation  station  of  the  U.  S.  G.  &  G.  S.  in  Kanawha  Go.,  W.  Va. 
Station  on  the  range  of  hills  lying  between  the  two  forks  of  Lens 
Creek,  iivhich  flows  into  the  Kanawha  River  at  Brownstown,  and  is  near 
the  headwaters  of  the  creek,  about  7  miles  from  Brownstown  station,  on 
a  long,  very  narrow,  and  steep  ridge,  cleared  of  trees. 

Permanent  mark:  A  small  bottle  set  in  cement  30  inches  below  sur- 
face, and  on  top  is  a  sandstone  block  6  by  6  by  30  inches,  top  marked 
U.  S.  C.  S.  Four  other  blocks  are  placed  north,  south,  east,  and  west, 
with  tops  cut  with  cross  and  arrows  pointing  to  center.  North  block  30 
inches  long;  distance,  7*01  feet.  South  block  30  inches  long;  distance, 
6-97  feet.  East  block  30  inches  long ;  distance,  7-05  feet.  West  block  30 
inches  long;  distance,  6.98 'feet. 

[Latitude,  38o  11'  18"-66.    Longitude,  81o  36^  63"-13.] 


To  station. 

Asimnth. 

Back  azimath. 

Log.  dist. 

Mftern. 
4  -6607764 
4  -4258038 
4-3886600 

Ivy 

O           1            'I 

346    14    43-2 
184    06    48-4 
191    18    19-0 

0          1          n 

166    19    17-1 
4    07    37-3 
11    20    22-0 

Holmes 

Creed 

Google 
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RESULTS  OF  PRIMARY  TRIANGULATION. 

MOUNT  STERLING. 


[BUU*  12 


station  on  old  Fort  Hill,  on  edge  of  town  of  Mount  Sterling,  Mom 
gomery  Co.,  Ky.    Summit  cleared  of  timber. 
Permanent  mark:  Tripod  with  tin  cone. 

[LaUtade,  38o  03'  28"*4.    Longitode,  83^  56'  50"-9.| 


To  station.     . 
Cobnm 

Atimuih. 

Back  aKimoth. 

Log.  dist. 

O         1        /• 

308    06    18 

1    16    15 

o         /         " 

128    13    46 
181    16    06 

Meters. 

4-35341 
4-20966 

Pilot 

HUMPBACK. 


A  triangulation  station  of  the  U.S.  C.  &  G.  S.  on  boundary  between 
Augusta  and  Nelson  counties,  Y a. 

[Latitude,  37°  66'  65"-9l.    Longitade,  78o  53'  67"-24.] 


To  station. 

Asimnth. 

Back  aziinnth. 

Log.dist. 

Mttert. 
4-7579991 
4-860:W35 
4-6492787 

Peters 

o          »           /' 

240    45    46  -02 

O           /             II 

70    08    25  -64 

Fork 

215    84    15-22 

3.*i    52    11-40 

Spear  

344    20    0902  ;  164    25    09-40 

BALD  KN< 

>B. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.,  in  Bath  Oo.,  Va.,  on 
Warm  Springs  Mountaiu,  about  3  miles  (air  line)  south  of  Healinjr 
Springs,  1,000  feet  north  of  highest  summit,  and  20  feet  lower.  Mill- 
boro  depot  and  Covington,  nearest  railroad  stations. 

Permanent  mark :  Gopi>er  bolt  in  large  Hat  rock. 

[Latitude,  37°  55'  32"-64.    Longitade,  70^  51'  04"-72.] 


To  station. 

Aximnth. 

Back  azimuth. 

Log.dist. 

Padd; 

0           '         II 

187    17    00-6 
335    40    48-5 
35    49    53  1 
77    38    00-0 
119    24    57-1 

O          1              II 

7    19    03-0 
155    50    39-8 
215    39    03-8 
257    04.  33 -3 
299    06    480 

Metert. 
4  -5803674 
4  -760975 
4  -647675 
4  -8866970 
4-6058141 

Flat  Top 

PottM 

Keeney 

Briery 

PAINT. 


Sharp  knob  near  Paint  Creek,  Fayette  Co.,  W.  Ya. 
Permanent  mark:  Lone  tree. 


[Latitude,  37o  50'  50"-8.    Longitude,  8P  18'  28"-8.]    ^  ^ 

uigiiizeo  Dy  VjOOy  IC^ 


bx^nrr.] 


VIBGIKIA — ^WE8T  VIRGINIA, 

KEKMKT. 


77 


A  triMgulation  station  of  the  U.  8.  C.  &  G.  S.  in  Summers  Co.,  W.  Va., 
oD  highest  part  of  Keeney  Mountain,  8  miles  by  road  and  trail  north- 
west of  Alderaon,  W.  Va. 

Permanent  mark :  Marble  block  6  by  6  by  30  indies. 

[Latitude,  37'>  46'  24"-92.    LoDgitnde,  9V>  42'  19"ll.] 


To  statioii. 


Asimnth.        Back  asimnth. 


BaldKnob >  257  04  33-3  I  77  36  000 

Potts 291  03  481  ;  111  24  10-4 

Salt  Pond 342  26  41 -9  162  32  60*0 

Backhorn l  21  34  15*4'  204  24  12-9 

Beech 103  08  031;  13  11  44  6 

Briery 217  30  03'3  87  43  221 


hog.  dUt 


Mletfri. 

4  -WtMSOTO 
4*723811 
4  •602562 
4-768306 
4-5868151 
4  -7155703 


DRY  MOUNTAIN. 

On  a  smaUhill  in  Campbell  Co.,  Ya.,  abont  200  feet  above  surrounding 
coontiy,  13  miles  from  Brook  Neal.  Summit  flat  and  timbered,  with 
exception  of  small  clearing.  Instrument  mounted  on  scafibld  35  feet 
Mgh. 

Pennanent  mark:  Pine  tree. 


[Latitude,  37^  06'  22"-90.    Longitude,  79°  03'  47"-99.] 

Log.  dist. 


To  station. 


Johnson . . 
Long  Top 
Bmshy . . . 


I 
Azimuth.      !  Back  azimuth. 


100  54  13 
174  21  08 
65    44    01 


289  43  24 
354  20  18 
245    34    27 


MeUrt. 
4-450035 
4-313741 
4-412408 


LONG  TOP. 

Atriangulation  station  of  the  U.  S.  O.  &.  G.  S.,  in  Cami)bell  Co.,  Va. 

[  Latitude,  37°  17'  27"-65.    Longitude.  TO©  05'  10"-24.] 


To  staUon. 

Azimuth. 

0            1              II 

354    20    18  00 
65    59    0500 
54    21    55  00 
34    40    48-00 

Back  azimuth. 

o         ••           // 
174    21    08  00 
245    49    04-00 
234    04    82-17 
214    32    02-00 

Log.  dist. 

Dry  Mountain.... 
Jonnson ..-.. 

Mftera. 
4-313741 
4  '428030 

Smith 

4-7203317 

BmshT 

4  -578031 

BAKRR. 


On  a  wooded  hill  but  little  higher  than  the  surrounding  country  in 
wathwestem  part  of  Prince  Edward  Co.,  Va.,  about  6  miles  south  of 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


(B17U.1 


Pampliu  City,  on  ^Norfolk  and  Western  Bailroad.    Lanes  were  cut  frc 
signal  tree  toward  Leigh,  Willis,  Spear,  and  Ijong  stations. 
Permanent  mark :  A  tall  pine. 

[Latitude,  37°  12'  09"-57.    Longitude,  78©  38'  80"-19.] 


To  station. 


Azimnth. 


Long  Top 104  10 

Spear 165  15 

Willia I  207  62 

Leigh I  209  35 


"    ! 

23  00 
37  00 
51  00 
26-27  I 


Baci 

^azimntli 

I^g.  diat. 

0 

Metert. 

283 

54 

20  00 

4-606596 

345 

11 

18  00 

4  -615267 

27 

69 

23  00 

4 -530945 

89 

46 

46-83 

4-403301 

LEIGH. 

.  On  a  liill  about  150teet  high,  about  6  miles  northwest  of  Burkev^iiJ 
(the  crossing  of  the  Norfolk  and  Western  and  Richmond  and  Danvill 
raihroads),  and  8  miles  southwest  of  Farmville,  Prince  Edward  Co.,  Vi 
Timber  cut  from  summit. 
Permanent  mark :  A  tall  leaning  pine. 

t Latitude,  37°  12'  14"-21.    Longitude,  78-3  21'  32"-82.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.dist. 

MeterB. 
4-403301 
4  -495407 

Baker  

o          /          /«       I       O          '          /' 
89    45    45-83  ,  260    35    25 -27 
162    37    59-22     342    34    08  68 

WilliH 

WILLIS. 


On  a  hill  in  eastern  part  of  Buckingham  Co.,  Va.    Summit  bare  and 
rocky.    Altitude  above  the  surrounding  country  about  900  feet. 
Permanent  mark :  Bolt  in  solid  rock. 

[Latitude,  37°  28'  22"- 76.    Longitude,  78©  27'  62"-93.] 


To  station. 


Baker 
Spear. 
Leigh. 


Azimuth.        Back  azimuth.     Log.  dist. 


27  59  23  00 
no  36  46-00 
342    34    08-68 


o 

, 

/'     1 

Metert. 

207 

52 

51-00 

4-530945 

290 

25 

6200  , 

4  -449553 

162 

37 

69-22 

4-495407 

SPEAR. 

A  triangulation  station  of  theU.  S.  C.  &  G.  S.  in  Buckingham  Co.,  Va. 

[Latitude,  37°  33'  42"-91.    Longitude,  78^  45'  46"-66.] 


To  station. 


I 


AKimuth. 


Humpback 

Peters 

WilliH 

Baker 


o 

1 

"7,  'I 

164 

25 

09-40 

213 

41 

29-41 

290 

25 

52-00 

345 

11 

18  00 

Back  azimuth. 

Log.  dist. 

O         '           /' 

344   20   09  02 
33  59    02  17 
110  36    40  00 
166    15    37  00 

MeterM. 
4  -6492787 
4-8770536 
4-449553 
4*615267 
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TOBACCO  ROW. 

A  triangolation  station  of  the  U.  S.  C.  &  G.  S.,  in  Amherst  Go.,  Ya. 

[Latitude,  37°  33'  S5"-7e.    Longitude,  7»o  1 V  WH.  1 


To  Btation. 


Atimnth.      ,  Back  asimnib. ,  Log.dlat 


270    28    12  87 
211    01    08-58 


90    43    51-43 
31     11    50  M 


FLAT  TOP. 

A  triangalation  station  of  the  U.  S.  G.  &  G.S..  on  line  between  Bote- 
tflort  and  Bedford  counties,  Va.,  10  miles  northwest  of  Liberty,  Bedford* 
Ct^  Va.   Eongh  wagon  road  to  within  one-fourth  of  a  mile  of  station. 

Permanent  mark:  Marble  block, 6  by  6  by  30  inches. 

[Latitude,  87°  27'  06"-85.    Longitude,  70o  34'  58"'40.] 


1 

To  station. 

Aximuth. 

Back  azimuth. 

Log.di«t. 

MeUrt, 
4  -719626 
4  -760975 
4 -6805204 
4-7276606 

IPotU 

O            /            " 

106    32    37  00 
155    50    39-80 
358    12    27-78 
46    04    20  04 

0             t            II 

288    12    03-40 
335    40    48-50 
178    13    04-97 
225    48    3009 

1  BaMKnob 

Smith 

Cmh^ 

1 

POTTS. 


On  Kne  between  Craig  and  Alleghany  counties,  Ta.  Gn  a  rounded 
biob  on  Potts  Mountain  east  of  Fincastle  and  Sweet  Springs,  12  miles 
byroad  and  trail  north  of  Newcastle,  Graig  Co. 

Permanent  mark:  Bock  cairn. 


[Latitude.  37°  36'  02"-9.     Longitude,  80°  08'  45"-0.] 


To  atation. 


Aslmnth. 


Kepney !    Ill    24    19-4 

Bald  Knob !    215    39    03-8 

Flat  Top 288    12    03  4 

Salt  Pond 

Cahaa  

Streeta 


51     22    13-4 

347    50    23-3 

4    53    56-7 


Back  aainiutli. '  Log.  diat. 


291 
35 
108 
231 
iei7 
184 


" 

Meten. 

48  1 

4  -723811 

53  1 

4  -647675 

:?7-9 

4  -719626 

65-8 

4  -647707 

07-5 

4  -7395:}9 

14-1 

4-688312 

JOHNSON. 


^boundary  between  Bedford  and  Campbell  counties,  Va.,  7  miles 
from  Lynch  Station  on  Virginia  Midland  Railroad.  Summit  sharp  and 
^Wut  600  feet  above  surrounding  country.    Timber  cut'down. 
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80  RESULTS   OF   PRIMARY   TRUNGULATION. 

Permaueiit  mark :  Lone  tree. 

[Latitude,  370  1 1'  82"-78.    Longitude,  79°  21'  42"-56.] 


(BUIX.121 


To  station. 

Aeimath. 

Back  asimnth. 

Log.diBt. 

8mith 

0       /      ** 
42    85    84 
245    49    04 
289    43    24 

0  1  II 
222    28    11 

eS  59  05 
109    54    13 

MtUr: 
4-428634 
4-428030 
4-450035 

Lonff  Top 

Dry  Mountain.... 

BRUSHY. 

Sharp  peak  on  big  ridge  in  Pittsylvania  Co.,  Va.,  2  miles  from  Syca- 
more Station,  Virginia  Midland  Bailroad.    Timber  cut  down. 
Permanent  mark :  Lone  tree. 

[Latitude,  37°  00'  37"-16.    Longitude,  79°  19'  41"'32,1 


To  station. 

Aaimoth. 

0           *           '/ 

91     16    15 

214  32    02 

215  34    27 

Back  asimuth. 

Log.  dist. 

Smith 

0           1          II 

271    07    40 
34    40    48 
65    44    01 

Metera. 
4-3^5442 
4-578031 
4-412498 

Long  Top 

Dry  Mountain 

SMITH. 


A  triangulation  station  of  the  IT.  S.  0.  &  G.  S.,  in  Pittsylvania 
Co.,  Va. 

[Latitude,  37°  00'  51"*53.    Longitude,  79*^  83'  56"-93.] 


To  station. 


Flat  Top. 
Long  Top 
Johnson . 
Brushy . . 


Asimuth. 


178    13 
234    04 


222 

271 


04-97 
.^2  17 
11  00 
40  00 


Back  asimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

358 

12 

27-78 

4-6865204 

54 

21 

55  00 

4-7203317 

42 

35 

34-00 

4-428534 

96 

16 

15  00 

4-825442 

WA8EOTO. 

In  Letcher  Co.,  Ky.,  near  Virginia  and  Kentucky  State  line,  at  the 
junction  of  Black  and  Cumberland  mountains,  at  the  head  of  Poor  Fork 
of  Cumberland  and  Pond  Fork  of  Big  Sandy,  7  miles  east  of  Whites- 
burg,  Letcher  Co.,  Ky. 

Permanent  mark  :  Chestnut  tree. 

[Latitude,  37°  08'  44"-8.    Longitude,  S2P  43'  54"-0.] 


To  station. 


Quicksand. 

Frazier 

Willard... 
Big  Butt. . . 
High  Knob 


Azimuth. 


157    01 
189 


47-9 
67  17-2 
242  01  61-2 
275  55  06-5 
339  31  42-5 


Back  asimuth. 

Log.  dist. 

o 

, 

„ 

Meten. 

336 

54 

36-3 

4-651632 

9 

59 

35-4 

4-511800 

62 

14 

29-2 

4-543945 

96 

20 

17-5 

4*794159 

159 

35 

23-9 

4-415766 

~" 

•cnyi 

>ogIe 


KESTUCKY. 
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CARB. 

Xot  occupied.     Bitnatod  in  Perry  Co.,  Ky.,  at  head  of  Stacy  Branch 
of  Carr  Fork  of  Kentucky  River,  about  7  miles  from  its  mouth. 
Permanent  mark:  MeiUum  8ize<l  jiine  tree  trimmed  up. 

[Latitude.  37°  14'  29"*2.     I^ngitiido,  83o  05'  33"-5.] 


To  ntatioa. 


Long  Spur  . 
Harlan 


Asimuth.      '  Back  aximutb.  •   Log.  dial. 


352  18  06 
27  47  28 


c   •   "  .  Meter $. 
172  IB  56    4  -529005  I 
207  31)  20    4  -633374  j 


On  Pine  Mountain  on  the  line  between  Dickinson  Co.,  Va.,  and  Pike 
Co.,  Ky.,  4  miled  west  of  "the  Breaks"  of  Kussell  Fork  of  Sandy  Kiver, 
and  south -southeast  of  Fish  Trap  post-ofiicc. 

Permanent  mark :  Two  small  trees. 

[Latitude,  37^*  15'  35"-3.     L«inj;itHde.  82^  22'  5»"-9.1 


To  station. 


Azimuth.        llack  azimuth,  j  Log.  dial. 


Fraxier 121    62    25  4 

AVolf I     168    08    63-3  I 

Waaeoto 62    14    29  2 


301 
242 


03-4 
58-8 
51-2 


Metert. 

4  -472873 
4 -735622 
4  -543945 


FUAZIER. 

In  Floyd  Co.,  Ky.,  on  end  of  spur,  near  hetwl  of  Mud  and  Frazier 
creeks,  ten  miles  (air  line)  southwest  of  Pikeville,  Ky. 
Permanent  mark :  Tall  hickory  tree. 

[Latitude,  37^  24'  02"'9. '  Longitude,  82-'  40'  (I5"'6.J 


To  station. 


Asimutli.        IVack  aKiiuuth.     Lo|;.  dint. 


<  Qnickaaud ,  111  H 

i  Preston '  152  23 

Wolf ,  IPS  09 

Willard 301  42 

Waaeoto i  9  59 


23  0 
43-8 
13-7 
03-4  ! 
35-4  I 


291 
332 
13 
121 
189 


II 

Metem. 

51  1 

A-.mw- 

31-1 

4  -679K71 

43-8 

4-5«5o:no 

25-4 

4  -47287:j 

17-2 

4-511800 

QUICKSAND. 


On  line  between  Floyd  and  Knott  counties,  Ky.,  at  the  head  of 
Licking  Biver.    Nearest  town  is  Ilindman,  in  Knott  Co. 

BulL  122 6  ^  T 

Digitized  by  VjOOQIC 


82  RESULTS   OF   PRIMARY    TRIANGULATION. 

Permanent  mark:  Large  pine  tree. 

[Latitndo,  37o  29'  03"-3.    Longitade,  82°  55'  46"-3.] 


[BULL.  121 


To  Btation. 


ProBton. 
Waseoto 
Frazier . 


AEimuth. 

Back  asimutb. 

O         '            n 

1    28    02-2 
157    01    47-9 
111    54    23  0 

Log.  dUt. 

181    27    41-1 
336    54     :iU-3 
291    44    51  1 

MeUrt. 
4-520126 
4«516:r2 
4-396315 

HOGTOWN. 

On  divide  between  Quicksand  and  Licking  rivers  on  line  between 
Magoiiin  and  Breathitt  counties,  Ky. ;  12  to  15  miles  south  of  Salyers- 
ville.     Summit  cleared  of  timber. 

Permanent  mark :  A  chestnut  oak,  shaped  like  a  pine. 

[Latitude,  37°  37'  01"'9.    longitude,  83o  04'  28"-3.] 


To  station. 


Nailor . 
Co|>e... 


Azimuth. 


60    40    38 
92    09    43 


liack  azimuth. '  Log.  diet. 


o       '        "        Meters. 
240    28    09         4-539877 
272    00    57         4-325746 


WOU. 


On  sharp  ridge  at  head  of  Wolf  Creek,  Martin  Co.,  Ky.,  12  mUes 
(air  line)  southwest  of  Warfield  on  Tug  Fork  of  Sandy  River. 
Permanent  mark :  Large  chestnut  tree. 

[Latitude,  37°  43'  34"  -4.    Longitude,  829  34'  20"  •».] 


To  station. 


Cattle  . 
Preston 
Fnizior 
Willard 


Azimuth. 


138 

101 

13 

342 


03-8 
08-3 
43-8 
58-8 


Back  azimuth. 

Log.  diat. 

0         •         // 

Metera. 

318    28    31-8 

4-4S9071 

281    26    22-5 

4-404856 

193    09    13-7 

4  -565)316 

162    08    53-3 

4-735622 

On  northeast  end  of  Long  Knob  at  head  of  Barnett  and  Jennie  and 
Little  Paint  creeks,  in  Johnson  Co.,  Ky.,  7  miles  southwest  of  Paintsville, 


[Latitude,  37°  46'  57"-3.    Longitude,  829  55'  ll"-6.] 
To  station. 


Wolf 

Quicksand 
Fnizier . . . 


Azimuth. 

o 

, 

,, 

281 

26 

22-5 

1 

28 

02  -2 

332 

14 

31  1 

Back  azimuth. 


101  30  08-3 
181  27  41-1 
152    23    43-8 


Log.  dist. 


Meters. 
4-494856 
4*520126 
4-679871 


Ogle 
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BKAR  WALLOW. 


On  Bandy  Bid|:e,  near  State  boandary  between  McDowell  Co.,   W. 
TsL,  and  Bachanau  and  Tazewell  counties,  Ya. 
Pennanent  mark:  Tall  tree. 

[Latitude,  37o  U'  38"*6.    Longitude,  81  >  44'  S0"-2.] 
DIAL  ROCK. 

On  East  Biver  Mountain,  10  miles  west  of  Graham,  Tazewell  Co.,  Va. ; 
smait  rounded,  with  timber  mostly  cut  down. 
Pennanent  mark :  Rock  cairn. 

[Latitude,  Tjo  09'  68"-4.    Longitude,  81'>  25"  W2.] 
BIG  BEKD. 

On  line  between  Wythe  and  Bland  counties,  Va.,  on  Walker  Moun- 
tain, eastof  Wythe  and  Tazewell  road  gap,  12  miles  northwest  of  Wythe- 
•  ville,  Va.    Summit  is  barren  and  rocky.    All  timber  cut  down. 
Pennanent  mark:  Small  dead  tree  on  highest  part. 

[Latitude,  37°  01'  37"'8.    Longitude,  81°  IV  W'-4.] 


To  station. 


Draper  . 
LooKout 
Peak  ... 
Morris. . 
RipsUn 


Azimuth. 


284 
S58 
270 
03 
37 


45-4 
67-5 
37-3 

57  0  I 
57-5  I 


Back  azimuth. 

Log.  diat. 

o 

1 

„ 

Jfotert. 

105 

10 

01  0 

4-418229 

178 

06 

29-4 

4  600876 

00 

51 

17  9 

4-586716 

273 

30 

14-3 

4-588357 

217 

30 

32  1 

4-415602 

BUCKHORX. 


At  Doubles  of  Bast  Eiver  Mountain,  on  State  line  between  Giles  Co., 
^a.,  and  Mercer  Co.,  W.  Va.  Oakvale,  on  New  River  branch  of  Nor- 
folk and  Western  Eailroad,  is  nearest  railroad  station;  distant,  4 
miles.   Station  on  sharp  rock,  half  way  between  tree  trunks. 

Permanent  mark :  Hole  drilled  in  rock. 


[Latitude,  37o  17'  33"  '5.    Longitude,  80°  58'  40"-3.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Keener. 

O         t         n 

204    24    12-9 
200    36    50*6 
325    24    28  0 

O           /           " 

24    84    15-4 
80    52    57-0 
145    32    52-3 

MeterM. 
4-768;}06 
4-599484 
4-560481 

Salt  Pond 

VmY 

PILOT. 


Online  between  Mercer  and  Wyoming  counties,  W,  Ya.,  on  Flat  Top 
fountain,  a  few  nul^  from  Peters  Gap,  '      ^,^,^,^^^  oy  Googlc 
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Permanent  mark:  Stump  on  highest  point. 

[Latitude.  070  20^  04"-3,    Longitude,  81°  16^  18"-8.] 
BURNING  ROCK. 

On  Huflf  Mountain,  4  mQes  west  of  Oceana,  Wyoming  Co.,  W.  V^. 
Permanent  mark :  Lone  tree. 

[Latitude,  37°  41'  38"-0.    Longitude,  81°  41'  51"-6.] 
SALT  POND. 

On  Salt  Pond  Mountain,  one-fourth  of  a  mile  by  trail  above  Mountii 
Lake  Post-oflSce  and  hot,el,  Giles  Co.,  Va.  Staytide  is  nearest  railroi 
station.    Station  is  on  highest  part  of  flat  ledge  of  rocks. 

Permanent  mark:  Three  holes  drilled  in  rock,  with  arrows  cut  in  r<>^ 
pointing  to  center, 

[Latitude,  37°  21'  00"'8.    Longitude,  80o  32'  16"-3.] 


To  station. 


Keeney . . 

Potta 

Stre«st8  . . 
Buffalo... 
Buckhorn 
Peak 


Aximnth. 


o 

, 

,, 

162 

32 

50  0 

231 

07 

55-8 

304 

06 

24-2 

.'{55 

00 

55-7 

HO 

52 

57  0 

27 

19 

26-7 

Back 

azimuth, 

Loj^.dist. 

o 

*        II 

MeUra. 

342 

26    410 

4-602562 

51 

22    13-4 

4  ■647707 

124 

18    55-7 

4-568130 

175 

03    06  1 

4-790414 

260 

38    60-6 

4-509484 

207 

11    47  0 

4-611510 

STREETS. 


In  Montgomery  Co.,  Va.,  Streets  Entry,  a  part  of  Poore's  Mouiitai 
on  Blue  Eidge,  5  miles  south  of  Big  Springs  Depot,  Va.,  by  good  trai 
Permanent  mark :  Large  oak  tree. 

[Latitudes  37°  09'  46"-l.    Longitude,  SO©  11'  33"-0.] 


To  station . 

Azimuth. 

Back  azimuth. 

Log.dlst. 

Potts 

o        »        // 
184    52    14-1 
287    47    07-7 

32    00    56-7 
124    18    56-7 

72    42    25-2 

o 
4 
107 
211 
304 
252 

63    56-7 
53    32-4 
50    40  0 
06    24-2 
22    18-7 

MeUra. 

4*688312 

Caha«  

4-218064 

Buffalo 

4-6807D3 

Salt  Pond 

4  -568130 

Peak 

4  -714273 

CAHAS 

A  triangulation  station  of  the  U.  S.  C.  4&  G.  S.,  in  Franklin  Co.,  Va 
Bocky  Mount  is  the  nearest  railroad  station  on  south,  and  Salem  and 
Eoanoke  nearest  ones  on  north. 

Permanent  mark :  Marble  block  6  by  6  by  30  inches. 

[Latitude,  37^  07'  01"-05.    Longitude,  80°  W  66"-64.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Potts 

o         *     // 
167    55  07  -5 
225    48  36-00 
107    63  32-4 
314    14  55-0 

O            /         II 

847    50  28-3 
46    04  20-04 
287    47  07-7 
134    27  50-0 

MeUr». 

4-730530 

4-7278606 

4-218064 

4-640021 

Flat  Top  (C.  &  G.  S.) 

gtre«t8 

Turkey  Co^k 

'^<5 
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BIG  BUTT. 


On  Sandy  Bidge,  between  Bnssell  and  Buchanan  counties,  Ya. 
Permanent  mark:  Tall  tree. 

[Latitado,  87o  03'  09"-2.    LongHade,  82P  02'  oe"-0.} 


To  station. 


Horrig 

RadRook  . 
Waseoto . . . 
High  Kuob 
Clinch 


Aximath. 

o 

, 

,, 

270 

25 

33-5 

305 

13 

51 -e 

06 

20 

17-5 

71 

36 

52-3 

8 

58 

16  1 

Back  aaimuth. 

Log.  di«t. 

Metert. 

4-570827 

4-398428 

4-79415» 

4-746547 

4-3^0896 

O             /           II 

90    40    41  1 
125    22    07-9 
275    55    06-5 
251    15    26-3 
188    56    41  l 

MORRIS. 


In  Tazewell  Co.,  Va.,  on  Morris  Knob,  abont  10  miles  from  Tazewell, 
Va.      Summit  level  for  some  distance,  and  cleared  of  large  timber. 
Permanent  mark :  Bock  cairn. 


[Latituda,  3r>  02'  57"-5.    Longitude.  Sjo  87'  01"-6.] 


To  station. 

Azimuth. 

Back  azimuth. 

3            f              It 

03    45     570 
135    22     85-7 
229    58     33*5 

Log.  dist. 

Meters. 
4-588357 
4-^11802 
4-341666 

Big  Bond 

o          «            f 

273    30     14-3 
315    13     20-5 
50    6ft     22-9 

Ripfthin 

Red  Rook 

PEAK. 

In  Pulaski  Co.,  Va.,  on  Peak  Creek  Knob,  3  miles  southeast  of 
Pulaski  City,  on  Norfolk  and  Western  Bailroad. 

Permanent  mark:  Long-leafed  pine  on  edge  of  clifif,  with  blaze  on 
southeast  side  of  foot. 

[Latitude,  37°  01'  22"*0.    Longitude,  80^  44'  54"*5.1 


To  station. 


Draper. . . . 
Big  Bend. 
Buekhom 
Salt  Pond. 
Streets. . . 
Buflak) . . . 


Asimuth. 


64  89  03-3 

90  51  17-9 

145  32  52-3 

207  11  48 '9 

252  22  18-7 

316  04  45*7 


Back 

azimuth. 

Log.dist. 

o 

f       It 

Meter*. 

244 

33    38-9 

4-168954 

270 

35    37-3 

4-586716 

825 

24    28-0 

4-560481 

27 

19    26-7 

4-611519 

72 

42    25-2 

4  '714-273 

136 

14    31-5 

4-542365 

8TONK   QUARRY. 

In  Estill  Co.,  Ky.,  7  miles  south  of  Irvine;  west  of  station  Gamp 
Creek.  Summit  cleared  on  north  side.  Lanes  cut  through  timber  on 
other  sides. 

Permanent  mark:  Oak  tree,  east  of  summit. 

Digitized  by  VjOOQIC 
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KESULT8   OP   PRIMARY   TBIANGULATION. 

[Latiiade,  37°  37'  56"-2.    Lon^tade,  84°  02'  33"-l.] 


[BVJUUltt. 


To  station. 

Azimnth. 

o         /        »» 

196    57    38 
233    14    05 
118    10    05 

Back  azimuth. 

0              »            M 

17    01    35 

53    23    50 

298    00    37 

Log.  diat. 

Pilot (2) 

MeUTi. 
4-51120 
4-46560 
4-411876 

HigbRoclM 

Riohmond 

In  Madison  Co.,  Ky.,  5  miles  east  of  Berea,  on  Louisville  and  Nashville 
Kailroad.  Wagon  road  within  300  yards  of  station ;  all  timber  cut  down. 
Permanent  mark:  Chestnut  oak  stump,  5  feet  high. 


[Latitude,  37°  32'  08"-9.    Longitude,  84°  15'  21"-3.] 


To  stations. 

AKimnth. 

Back  azimuth. 

Log.  dist. 

Mettri. 
4-365480 
4-702669 
4-477008 
4-84232 

Klchmond 

Pilot  (2) 

O            •           1' 

170    11     410 
214    02    34  0 
108    09    36-0 
34    47    27  0 

O             •           t' 

350    10    030 
34    14    21-0 
287    57    47-0 
214    41    04  0 

Lancaster 

Brushv 

LANCASTER. 


Station  on  top  of  court-house,  Lancaster,  Garrard  Co.,  Ky. 
Permanent  mark :  Center  of  cupola. 

'   [LaUtude,  370  37' 10"-5.    Longitude,  84o  84' 43"-8.] 


To  station. 

Azimuth. 

Richmond 

Bear 

Sand 

Brushy  

0        '        " 
240      58      15 
287      57      47 

66      48      27 
337      29      52 

BM}k  azimuth. 

Log.  diat 

0 

, 

„ 

Metert. 

61 

08 

27 

4-447482 

108 

09 

36 

4  -477008 

246 

37 

49 

4  -446153 

157 

35 

16 

4-534383 

In  Casey  Co.,  Ky.,  near  comer  of  Casey,  Lincoln,  and  Boyle  counties, 
6  miles  southwest  of  Junction  City.  Wagon  road  to  station.  Summit 
cleared  of  timber. 

Permanent  mark:  Charred  stump  of  tree,  15  feet  high. 

[Latitude,  37°  31'  12"-4.    Longitude,  84^  52'  08"-9.1 


To  station. 


Lancastrr  . . . 

Brushy 

Green' River. 


Azimuth. 

Back  azimuth. 

Log.  dist. 

O          f              " 

240    37    49 
2!)7    49    39 
356    59    50 

O          1             " 

66    48    27 
118    05    38 
177    00    42 

Meter$. 
4  -446153 
4-642653 
4-609318 

€oogle 
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BRUSHY. 


In  Koekcastle  Co.,  Ky.,  at  head  of  Brushy  Creek,  7  miles  southwest  of 
Mount  Vernon,  Bockcastle  Co.    Summit  cleai^ed  of  timber. 
Permanent  mark:  Trix>od  of  saplings. 


[Latitude,  37^  20'  M"  5.    Longitude,  84«>  25'  51"-2.  ] 


To  statiou. 


Lancaster — 

Bear 

Sand 

Green  Kiver 


ABimntli. 


157  35  16 

2U  41  04 

118  05  38 

61  32  39 


Back  azimuth 

I^g.  diHt. 

Metera. 
4  534383 
4  434232 
4  642653 
4  -621760 

337    20    52 
U    47    27 
297    49    39 
241     17    36 

GRKBN   RIVE  It. 

ITot  occupied.  In  Casey  Co.,  Ky.,  near  Pulaski  Co.  line,  15  miles 
west  of  Somerset.  Houses  near  by.  Summit  cleared  on  south  side, 
field  full  of  dead  trees  on  north  side. 

Permanent  mark :  Lone  dead  tree. 

[Latitude,  ?,7^  09'  U"-9.    Longitude,  84*5  50*  42"-5.] 


To  station. 

Azimuth. 

Sand 

O             •       1" 

177    00    42 

Brushy 

241     17    36 

Back  AKininth. 

o 

356 

59 

50 

61 

32 

39 

Log.  diet. 


Meter$. 
4  609318 
4  621760 


RICHMOND. 

In  Madi«<<n  Co.,  Ky.  Station  on  main  building  of  Eichmond  Uni- 
versity.  Instrument  set  on  chimney  and  angles  reduced  to  flagstafi*. 
Connection  made  with  astronomical  station  D.  S.  C.  &  G.  S. 

Permanent  mark:  Flagstaff. 

[Latitude,  37°  44'  30"-4.    longitude,  84°  18'  02"-64.] 


To  station. 


Pilot  (2) 

Stone  Quarry 

Bear 

Lancaster  ... 


^zin 

luth 

o 

239 

30 

48 

298 

00 

37 

350 

10 

03 

61 

08 

27 

Backi 

iziiuuth. 

Log.dist. 

o 

Meter$. 

59 

44    16 

4  -572089 

118 

10    05 

4-411876 

170 

11    41 

4-365480 

240 

58    15 

4-447482 

WILLOUGIIBY. 


In  Montgomery  Co.,  Ky.,  10  miles  south  of  Mount  Sterling.    Station 
on  tlie  north  side  of  summit  in  a  field  full  of  dead  trees  j^outh  side 
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RESULTS   OF   PRIMARY   TBIANGULATION. 


fBULL-US. 


entirely  cleared.    AJr.  Willoughby  lives  about  one-half  mile  from  the 
suinmit. 
Permanent  mark :  Small  oak  tree. 

ILatituilo,  37"  55'  39"-8.    T^n|^tnde,  KP  53'  07"-6.) 


To  station. 

Azimuth. 

o           .           ./ 

272     19    44 
328    U2    21 

Back  azimuth. 

Log.  dist. 

Billiard 

0           1 

92    26    20 
148    06    21 

Met«r$. 
4  19743 
4-25704 

High  Rocks 

RACCOON. 

In  Laurel  Co.,  Ky.,  0  or  7  miles  east  of  London, 
lives  near  station.    Summit  cleared  of  timber. 
Permanent  mark :  A  dead  chestnut  tree. 


Lafayette  McDaniel 


[ latitude,  37°  09'  04"-3.    Longitude,  83o  59'  29"-6.] 


To  station. 


King 

Paint  Gap . 
High  Knob 

Htm  tor 

Pilot  (1).... 
Orchard  ... 


Ar.imnth. 








o 

, 

/. 

15 

07 

67 

302 

32 

21 

217 

32 

55 

216 

38 

35 

242 

59 

12 

272 

10 

32 

Back  azimuth. 

Log.  dist. 

o         .          / 

MeUr$. 

195    04    18 

4  '530352 

122    46    11 

4-606811 

37    36    20 

4  137989 

36    46    33 

4  512155 

63    04    52 

4  193329 

92    19    50 

4-358185 

ORCHARD. 

Station  in  peach  orchard  belonging  to  Gen.  Garrard,  4  miles  from 
Manchester,  Clay  Co.,  Ky.     Summit  entirely  cleared. 
Permanent  mark :  Scaffold  40  feet  high. 

[Latitude,  37^  08'  35"-2.    Longitude,  8*.^'  44'  05"-8.] 


To  station. 


Paint  Gap 
liac<;oou  . . 
Pilot  (1)... 


Azimuth. 


331  44  57 
92  19  50 
131    58    16 


Back  azimuth. 


151  49  31 
272  10  32 
311    54    38 


Log.  dist. 


Meler$. 
4  -375560 
4  -358185 
4  -076677 


PILOT  (1). 

At  head  of  Itudder  Creek,  Clay  Co.,  Ky.,  8  miles  northwest  of  Man- 
chester. All  timber  cut  down  except  three  small  trees,  middle  one  of 
which  is  the  signal. 

Permanent  mark :  Small  tree. 

Digitized  by  VjOOQIC 
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To  stotioD. 


ABlmatb.        Baolc  azimuth.    IfOg.  dist. 


•  OrohftTd 

RacG«iou 

1  Rica 

I  High  Knob . 
I  Hunter 


311  54  38 

63  04  52 

231  06  12 

124  37  12 

100  14 


54  ! 


131  58  16 

242  50  12 

51  15  01 

304  34  57 

16  17  10 


MeUrs. 
4-076677 
4  103320 
4  -440270 
3-826028 
4-206360 


I 


PILOT  (2). 

Three  miles  north  of  Clay,  Powell  Co.,  Ky.,  near  head  of  Black  Creek. 

(Latitude  37^'  5t'  42"  -68.    Longitude.  83^  56'  05"  -64.} 


To  iiUtioD 

Azimuth 

Rack  azhnuth. 

o       • 

230    30    48 

106    57    38 

214    02    34 

1     16    15 

Log.diHt. 

Richmond 

Stone  Qnarry 

Bear 

0            •         •• 

so    44    16 

17    01    35 
34    14    21 
181     16    06 

Meter$, 

4-511200  1 

4*702660  i 

Mount  Sterling... 

4-200860  1 

i 

HIGH   KN< 

)B. 

Kear  corner  of  Jackson,  Owsley,  Clay,  and  Laarel  counties.  Ky., 
near  head  of  Sexton  Creek,  14  miles  northwest  of  Manchester  Summit. 
Cleared  of  timber. 

Permanent  mark :  Oak  tree. 

(Latitude.  37'>  14  57 '"6.    Longitude,  «y>  53'  40"-7.1 


To  station. 

Azimuth. 

Bacic  azimuth. 

Log.  dist. 

Raccoon 

37    36    20  0 
304    34    57  0 

217    32    55-0 
124    37    12-0 

MeUr$. 

4  137080 
3  -820028 

Pilot 

At  head  of  Island  Creek,  Owsley  Co.,  Ky.,  three-fourths  of  a  mile  north 
of  Island  Greek  Knob,  15  miles  southwest  of  Booneville  Summit,  cleared. 
Permanent  mark :  White  oak  tree. 

I  Latitude.  37<^  23'  10"0.     Longitude,  83^  46'  20"-6.] 


To  station. 
Pilot  (1) 

Azimuth. 

liack  azimuth . 

Log.  dist. 

4-296360 
4-512155 
4-32108.'> 
4-322187 
4-204182 

o        »       »• 

16    17    10 

86    46    38 

220.  27    41 

246    37    16 

276    06    10 

o         •        •■ 
106    14    54 
216    38    35 
49    34    15 
66    45    12 
06    12    42 

Raccoon  

Gross 

Rose 

Rice 

RICE. 


On  divide  at  head  of  Indian  and  Buffalo  creeks,  in  Owsley  Co.,  Ky. 
Is  best  reached  ft-om  Booneville  by  road  up  Indian  Creek.  Wagon 
i^oad  runs  within  1  mile  of  station.    Summit  partly  clear 
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Permaueiit  mark :  Scaffold  built  on  eight  white  oak  trees. 

[LaUtude,  37^  22'  14"-3.    Longitude,  83P  35'  33"-9.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Pilot  (1) 

O           /           /' 

51     15    01 
96    12    42 
180    07    54 

o       •      "   '     MeUir$. 
231    06    12  1      4-440270 

Hunter 

276    00    10  1      4-204182 
00    07    55         i-iftniri 

Grosa 

-- 

TURKEY 

Near  head  of  Buck  Creek,  5  miles  southwest  of  Booneville,  Owslc 
Co.,  Ky.  Summit  not  cleared  on  the  west  aide.  Wagon  road  to  IVJ 
Brandenburg's,  one-half  mile  from  summit. 

Permanent  mark :  A  slender  hickory  tree. 

[Latitude,  37°  27'  16"-3.     longitude,  830  44'  26"-8.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.  dist. 

GroAS 

o          ••        "                  O          »        »' 

245    20    58             65    26    23 
267    25    41             87    32    29 

MeterM. 
4  150544 

Rose 

4  '217351 

On  line  between  Owsley  and  Breathitt  counties,  Ky.  On  divide 
between  Meadow  and  Turkey  creeks,  9  miles  east  of  Booneville 
Wagon  road  runs  one-half  mile  north  of  station.  John  Terry  lives  l.j 
miles  east  of  station.    Observations  were  made  from  a 20- foot  platform 

Permanent  mark :  A  chestnut  oak  tree. 


[Latitude,  37^ 

,  27',  39"-7.    Longitude,  83^,  33', 

16"-3.] 

To  station. 

Azimuth. 

Bai'k  azimuth. 

o 
246    37     16 
327    40    07 
88    38    01 
267    25    41 

Log.dist. 

Hunter 

Gross 

O         1          II 

66    45    12 

•  147    41    .30 

268    32    58 

87    32    20 

Metert. 
4-322187 

3  -796433 

4  -088108 
4  217351 

Nailor 

Turkey 

NAILOl 

K. 

In  Breathitt  Co.,  Ky.,  at  bead  of  Cane  Creek  and  Canoe  Fork,9  miles 
south  of  Jackson.  A  high  bare  rock,  lloger  Spicer  lives  one-half  mile 
from  station  on  Canoe  Fork. 

Permanent  mark :  A  scrubby  chestnut  tree. 

( Latitude,  37°  27'  49"-5.    Longitude,  83"  24'  58"0.] 


To  station. 


Rose 

Gross 

Nelson 

High  Rocks 
Hogtown  . . . 
Cope 


Azimuth. 


88  38  01 

107  47  46 

162  20  08 

]:<8  44  18 

240  2H  09 

206  49  01 


Back  azimuth. 

Log.  dist. 

O            1 

Meiert, 

268    32    58 

4-088108 

287    51    20 

4  -213942 

342    25    24 

4  -475289 

318    31    05 

4-682865 

60    40    38 

4-539877 

26    62l#ii 

^ea4)53«Q0J4) 

Ogle 
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At  head  of  north  fork  of  Meadow  Creek,  ou  line  between  Owsley  and 
Sreathitt  coonties,  Ky.,  8  miles  northeast  of  Boonville.  Col.  Wm. 
T^ilson  lives  near  station.  Not  cleared  on  highest  summit.  Clearing 
100  yards  southwest  and  40  feet  lower  than  highest  summit. 

Permanent  mark  :  Chestnut  oak. 

[Latitude,  37°  30'  ai"l.    Longitude,  83°  35'  32"-4.1 


To  station. 


Rice... 
Hunter 
Cope... 
Nailer . 
Rose... 
Turkey 


Asiinuth. 


00 
49 
242 
287 
327 
65 


07 
34 
22 
4] 
40 


2»      28 


Back 

azim 

uth. 

1 
Log.  dist. 

o 

, 

„ 

MeUn. 

180 

07 

54 

4  185112 

229 

27 

41 

4-321065 

62 

32 

55 

4-442788 

107 

47 

46 

4'2r«»42 

147 

41 

30 

3  -796433 

245 

20 

58 

4  159644 

COPE. 

Ajt  head  of  Frozen  Creek,  branch  of  Cope's  Fork,  in  Breathitt  Co., 
Ky.  Capt.  Cope  lives  2  miles  from  station.  Summit  cleared  except  ou 
nortb  side. 

Permanent  mark :  Hickory  tree. 

[Latitude,  37°  37'  26"-9.    Longitude,  83o  18'  51"-0.] 


To  station. 


Nailor 

GrofM 

Kelson 

High  Bocks 
Hogtowu . . . 


Azin 

autl 

. 

o 

, 

,, 

26 

52 

45 

62 

32 

55 

120 

45 

31 

114 

21 

47 

272 

00 

57 

Back  azimnth.  I  Log.  dist. 


206  40  01 

242  22  44 

300  38  02 

294  04  46 

92  00  43 


Metert. 

4-300015 

4-442788 

4  -320641 

4-660713 

4-325746 


NBL80N. 


Two  miles  southeast  of  Campton,  Wolf  Co.,  Ky.,  on  divide  between 
Still^rater,  Swift  Camp,  and  Upper  Devil  creeks.  Summit  cleared  on 
soatb  and  west  ends.    Instrument  on  45- foot  scaffold. 

[Latitude,  37°  43'  13"-4.    Longitude,  83©  31'  05"- 1.] 


To  sUtion. 

Azin^uth. 

Back  azimuth. 

Log.  dist. 

Meters. 
4  -32004] 
4  -475289 
4  -444551 

Cope 

0            /               /' 

800    38    02 
342    25    24 
143    29    24 

o    /          // 
120    45    31 
162    29    08 
323    22    28 

Nailor 

^nl^nl   . . 

'  HIGH  KOCKS. 


In  Powell  Co.,  Ky.,  near  Estill  Co.  line,  4  miles  east  of  Estill  furnace. 
f^nmniit  a  bare  rock. 

OUXULUAXt/   «»   '^  uigiiizeo  Dy  v_jv^v^pi  IV, 
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[BI7I«K#.| 


Permanent  mark :  Pine  tree  trimmed  up. 

[Latitude,  37^  47'  22"-3.    Longitude,  88o  46'  3f"-7.1 


To  station. 


Copft 

Nailor 

Ballard 

Cobum 

WiUonffhby  . 
Stone  Quarry 


Aaimoth. 


294    04    46 

318    31    05 

202    51    47 

31 

21 

53    23    SO 


194    54 
148 


Back  asiiniith. 

Log.  diat 

o        .        .. 

MsUrt. 

114     21     47 

4  -650713 

138    44    18 

4-682865 

22    54    23 

4-20244 

14    56    17 

4  -21478 

828    02    21 

4-25704 

233    14    05 

4-46560 

BALIJIRD. 

In  Menifee  Co.,  Ky.,  on  west  end  of  Ballard  Knob.  Dick  Pow^el 
(guide)  lives  1^  miles  southeast  of  Bothwell  Station,  on  coal  road 
Instrument  on  25-foot  platform. 

Permanent  mark:  25-foot  stump. 

[Latitude,  37°  55'  18"-4.    Longitude,  83©  42'  23"-l.] 


To  statiou. 


Nalson 

Higli  Rocks 

Cobum 

Willoughby 


Azimuth 

0 

, 

„ 

323 

22 

28 

22 

54 

23 

120 

28 

25 

02 

28 

20 



— 

Back  azimutli. 

Log.  diat. 

0            t        f 

Metert. 

143    SO    24 

4-444551 

202    51    47 

4  -20244 

300    27    35 

3  -35070 

272    10    44 

4  10743 

COBURN. 


Two  miles  south  of  Bothwell  Station  on  coal  railroad,  Menifee  Co., 
Ky.     Dick  Powell  (guide)  lives  at  foot.    Timber  all  cut  down. 
Permanent  mark:  Large  pine  tree  trimmed  up. 

[Latitude  37o  55'  66"-2.    Longitude  83o  43'  43"-9.] 


To  Htation. 


Ballard 

High  RockH 

Mount  Sterling. 


Azimuth. 


3(K)    27    35 

14    56    17 

128     13    46 


Back  aaimnth. 

Log.  diat. 

o              .. 
120    28    25 
104    54    31 
308    06    18 

MetfTB. 

3  -35070 

4  -21478 
4-35841 

8H0RT. 

In  Hawkins  Co.,  Tenn.  On  highest  part  of  Short  Mountain,  16 
miles  northeast  of  Morristown,  Tenn.  Summit  is  flat,  requiring  much 
chopping. 

Permanent  mark:  Large  oak  tree  standing  alone  on  highest  part. 

[Latitude,  36o  22'  52" -6.    Longitude,  93^  10'  45" -8.] 


To  station. 


Asimnth.      |  Back  azimuth. 

I . . 


HouM CO  30  14  1  I  240  18  24-1 

McLean 08  44  41 -8  j  278  17  582 

White  Kock 142  24  47-5,  322  15  05  7 

War  Gap 224  50  04'6|  45  04  290 

Chuckv 320  08  24-4  ;  140  18  28 -7 

Kngliah '  11  20  20-8  191  16  00^^ 


Log.  diat. 


MeUra. 

4  -782803 
4-832847 
4-500886 
4-285132 
4-608762 


Ogle 
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,        WAR  QAT. 

h  Hawkins  Co.,  Tenn.,  on  Clinch  Mountain,  one-fbnrth  of  a  mile  west 
d  gap  of  same  name.  There  is  a  wagon  road  to  within  one-fourth  of 
a  idle  of  station;  the  remaining  distance  has  to  be  traversed  on  foot 
Rogerenlle,  Tenn.,  11  miles  distant,  is  nearest  railroad  station. 

Permanent  mark:  Small  cedar  tree. 

[LaUtode,  ST"  aO'  14"-7.    Lonf^itnde,  83°  01'  38"-0.] 


To  sUtion. 


Asimath. 


White  Boek 116    23    11-1 

Short 45    04    29-9 

GnjBKnob 143    16    410 


Back  azimuth. 


SB5  07  01*9 
224  59  04-6 
823  07  15-0 


Log.  diet. 


Meters. 
4-622433 
4-285132 
4  •594666 


DRAPER. 


In  Wythe  Co.,  Va.,  on  knob  at  west  end  of  Draper  Mountain,  12  miles 
)j  road  and  trail  east  of  Wytheville,  Va.    Summit  cleared. 
Permanent  mark :  Tall  chestnut  left  standing  on  summit. 


[LaUtude,  W>  57'  o^'-T.    Longritude,  80o  53'  53"-6.] 


To  atatioD. 


Bailalo  . 
Rich.... 
Lookout 


Azimuth. 

0 

, 

II 

206 

351 

36 

31 
25 
06 

07-1 
20-7 
02-8 

Back  azimuth. 

Log.  dist. 

6           /           " 

116    46    16  l 
171    27    67-3 
215    56    21-7 

Meters. 
4-622850 
4-630612 
4-611367 

CLINCH. 


On  Clinch  Mountain,  north  of  Little  Moccasin  Gap  and  13  miles 
northwest  of  Ahingdon,  Va.,  on  county  line  between  Russell  and 
Washington  counties,  Va.    Summit  nearly  level  for  one-eighth  of  a  mile. 

Permanent  mark:  Large  sugar  maple  tree. 


[Latitude,  36°  49'  44"-5.    Longitude,  82^  04'  46"-0.J 


To  station. 


Big  Butt... 
KedRock.. 
HolBton  ... 
High  Knoh 


Azimuth. 


188  56  41  1 

246  55  06-6 

350  44  24-8 

98  20  19*3 


Back  azimuth., 

Log.  diet. 

0            »            /' 

8    58    16-1 
67    04    57  1 
179    44    20-3 
278    00    31-5 

Meters. 
4  -399896 
4  -422822 
4  -615067 
4-695063 

RSD  ROCK. 


InSmythCo.,Va.,5milesnorthwe8tofSaltville.    This  town,  on  branch 
of  N'orfolk  and  Western  Railroad,  is  the  nearest  railroa<i,|fMI)9%.v/w^ie 
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Permanent  mark :  Dead  tree  on  northei^  edge  of  summit. 

[Latitudtt,  36°  55'  20"-0.    Longitude,  81°  48'  22"-0.] 


To  station. 

Asimuth. 

Back  azimnth. 

Log.diBt. 

MorriR 

O           1            If 

229    58    38-5 
282    37    16-0 
321     13    35-1 
67    04    57  1 

60    05    22-9 
102    53    18-8 
141    22    58  1 
246    55    06-6 

Meter., 
4-341566 
4  -609925 
4  -571462 
4-422822 

Ripshin  

Rocers  ........... 

Clinch 

RIPSHIN. 


In  Smyth  Co.,  Ya.,  on  Ripshin  Mountain,  east  of  Marion,  Va.    Sii 
mit  a  long,  wooded  ridge.    Much  timber  still  standing  back  from  sig-ii 
Permanent  mark :  Oak  tree  on  east  end  of  ridge. 

[Latitude,  W°  50'  28"-3.    Longitude,  81°  21'  37"-8.1 


To  station. 


Big  Bend 
Lookout . 
Rogers  .. 
Red  Rock 


Azimnth. 


217  30  32-1 

318  04  45-4 

39  23  320 

102  53  18-8 


Back 

azimuth. 

Log.  diet. 

o 

Metere. 

37 

36 

57-5 

4 -415592 

138 

11 

41-1 

4-411971 

219 

18 

54-6 

4-414884 

282 

37 

16  0 

4-609925 

BUFFALO. 


A  triangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Floyd  Co.,  Va.,  o 
a  rocky  ridge,  about  150  yards  long,  with  no  trees  on  the  top.  Thi 
ridge  has  two  rocky  elevations,  one  at  the  west  end  and  the  other  ^ 
the  east  end  of  the  ridge.    The  station  is  at  the  west  end. 

Permanent  mark :  Copper  bolt  driA^en  into  the  solid  rock. 

I  Latitudo,  36o  47'  46"'26.     Longitude,  B(P  28'  39"05.) 


To  station.  Azimuth.        Back  azimnth.     Log.dist. 


Moore  (C.  &  G.  S.)  3:«  26  35-5 

Rich 1  52  05  471 

Draper j  lltf  46  16  1 

Poore 36  25  06-9 


158 
231 
296 
216 


32-7 
18-6 
07  1 
55  1 


Metere. 
4  -6763536 
4-596347 
4  -622859 
& -0132543 


LOOKOUT. 


In  Grayson  Co.,  Vli.,  3  miles  by  road  and  trail  north  'of  Independ- 
ence, Va.,  and  28  miles  south  of  Wytheville,  Va.  Station  on  bluff  of 
western  summit.    Top  is  nearly  level  and  heavily  timbered, 
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PennnDentmark:  Oak  tree. 

[LAtitade.  36°  40'  04"-5.    Longitude,  81»  lO'  03"-2.] 


To  atotion. 


Rich.... 
Bullhead 
Dra|ier.. 
Ripabin. 
Negro  .. 
Rogns.. 


Azimuth. 

Back  aximntb. 

288    07    25-3 

108    19    39-8 

339    46    041 

159    49    40-0 

215    56    21-7 

36    06    02-8 

i:W    11    41-1 

318    04    45*4 

42    00    07-5 

221    58    83-2 

88    37    61-8 

268    24    20-4 

Log.diHi. 


Mettrt, 

4-5O7B06 
i -416687 
4-611367 
4  411971 
4  -597278 
4-528367 


ROGERS. 

On  Moant  Rogers,  Balsam  Mountains,  Grayson  Co.,  Va.  Marion, 
Va.,  is  Dearest  railroad  station,  25  miles  distant.  Sammit  is  very  fiat 
aod  covered  with  balsam  timber,  through  which  lines  of  sight  were  cut 
to  otlier  stations. 

Permanent  mark:  Balsam  tree  on  highest  part. 

[Latitude,  36^  39^  36"-l.    Longitade,  81°  82'  42'"0.] 


I 


Toatation. 


Ripahin  . 
Lookout ■ 


Azimuth. 


ReSliock  ........ i    141 


,  Snake  . 


I 


16  54-6 

24  20-4 

36  45-9 

22  58-1 

21    49  15-4 


Back  azimuth. 

Log.di8t. 

Meiert. 
4-414834 
4-528:167 
4-468604 
4-571462 
4-594754 

o          <           *» 

39    23    32-0 
88    37    51-8 
165    39    40-6 
321     13    35-1 
201    43    26-8 

WHITE  TOP. 

On  mountain  of  same  name,  near  corner  of  Wasliington,  Smyth,  and 
^irayson  comities,  Va.  Marion,  25  miles  distant,  is  the  nearest  railroad 
station.   The  summit  is  very  flat  and  covered  with  balsam  timber. 

Permanent  mark:  Lone  tree  on  edge  of  cliff  on  eastern  end  of  sum- 
mit. 

[Latitude,  36°  38'  21"-76.    Longitude,  81°  36'  12"-48.] 
MOORE. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.,  on  Moore  Knob,  7 
•'Miles  by  road  and  trail  west  of  Danbury,  Stokes  Co.,  N.  C. 

[Latitude,  36°  23'  53"-60.     Longitude,  80°  16'  59"-24.1 


station. 

Azimuth. 

Back  azimuth.    Log.  diat. 

Young 

0         /          »/ 
24    13    35-34 
158    33    32-74 
112    22    41-40 
94    38    57-10 
63    50    -i2-92 

o       '        "           Meiert, 
204    00    42-94       4  9049408 
338    26    35-52       4  •6783536 
292    03    20-20       4  7201740 
274    11     01  -80  1    4  -8481660 
243    10    34-44       4 -9430202 

Buffalo 

Rich 

Bullhead 

poore 

TURKEY  C 

OCX. 

Sixteen  miles  west  of  Chatham  and  near  Calland,  near  county  line 
of  PrankJin,  Henry,  and  Pittsylvania  counties,  Y^,    ^%m^^\m^^(^ 

oftimbert 
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Permanent  mark :  A  lone  chestnut  oak. 

[Lirtiitodtt,  360  W  U"-19.    Longitade.  79^  39'  26''-2S.] 


(BULL  122. 


To  station. 

Acimnth. 

Back  azimnth. 

O            «          '/ 

kU    14    55 
22    85    15 

Log.  diet. 

MUen. 

4-649021 
4-329007 
4*392873 

C»faM 

0            »         II 

184    27    50 
202    31    66 

Smith 

White  Oak 

303    10    14 
WHITK  O 

123    18    33 

\K. 

Nine  miles  south  of  Chatham,  7  miles  northwest  of  Danville,  in  Pitt- 
sylvania Co.,  Va.  Summit  cleared  on  north  end.  Mr.  Johnson  lives  on 
summit. 

Permanent  mark :  Chestnut  oak  tree. 

[Latitude,  36'>  42'  51"*8.    Longituile,  79°  26'  34"*9.] 


To  station. 

Axhuuth. 

O          i          1' 

123     18    33 
159    33    18 

Back  aximuih. 

Turkey  Cock 

Smith 

o          *          *' 

303    10    14 
339    28    17 

Meiert, 
4 •392873 
4 -560606 


On  Blue  Bidge  12  miles  north  of  Fisher  Peak,  in  Patrick  Co.,  Va. 
Summit  flat  and  timbered. 
Permanent  mark :  Oak  tree. 

[Latitude,  36°  34'  37-6.    Lonxitade,  9KP  AV  31"-9.] 


ToHtatiou. 


Baffalb  .. 
Moore  . . 
Draper  . 
Lookout 
Bullhead 


Asimnth. 

0 

, 

„ 

231 

S3 

18-6 

292 

03 

20-2 

171 

27 

57-3 

108 

19 

39-8 

56 

21 

41-2 

Black  azimuth. 

Log.  dist. 

O           /           n 

52    05    47  1 
112    22    41-4 
361    25    20-7 
288    07    25-3 
236    13    04-3 

Meteri. 

4-606347 

4-720174 

4-630612 

4-507986 

4-414766 

BULLHEAD. 


On  Blue  Bidge  on  the  boundary  between  Alleghany  ana  Wilkes 
counties,  N.  C,  a  few  miles  southeast  of  Sparta. 
Permanent  mark :  A  few  small  trees  standing  together. 

[Latitude,  86°  26' 49"-7.    Longitude,  81°  04' 00''-7.] 


To  station. 


Rich.... 
Moore . . 
Lookout 
Negro  . . 
Poore... 


Azimuth.        Back  asimnth.    Log.dlat 


236  13  04  -3  56  21  41  -2 

274  11  01  -8  '  04  38  57  1 

159  49  40  -0  I  330  46  04  1 

82  18  58-2  262  04  50-3 

10  10  40  -6  I  190  16  29  -3 


Me/ers. 
4-414766 
4-848166 
4  -116687 
4-555147 
4  -654910 
mzea  oy  n^j 


jogle 


flAMHJETT.] 
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NEGKO. 

Two  miles  south  of  Jefferson,  Ashe  Co.,  N.  0.  There  is  a  trail  part 
way  up  the  mountain,  but  last  half  mile  is  very  steep  and  rocky  and 
must  be  walked. 

Permanent  mark :  Small  tree  on  highest  x>oint, 

[Latitude,  36°  24'  11"-G.    Longitado,  81"  27'  48"-7.] 


To  station. 


lioeers  . . . 
LooKout . . 
Bullhead  . 

Ssako  

Poore 


Aziinatb. 


165  30  40  6 

221  58  33-2 

262  04  50-3 

69  57  38-3 

325  02  012 


Back  axliuutli. 

Log.  dint. 
Meter$. 

o-          '          *' 

345    36    45-9 

4-468U04 

42    09    07-5 

4-597278 

82    18    58-2 

4  -555147 

249    48    56-8 

4  •368*>87 

145    12    53-9 

4 •683388 

• 

SXAKE. 

Station  is  in  Watauga  Co.,  K.  C,  very  near  Tennessee  line.  Abing- 
don, Va.,  is  perhaps  the  most  convenient  railroad  stiition,  but  is  about 
45  miles  distant.  Summit  is  a  long,  barren,  rocky  ridge.  A  guide  and 
accommodations  can  be  had  at  Lionsville,  at  the  head  of  Gove  Creek^ 
5  mile^  from  station. 

Permanent  mark:  Hole  dxilied  in  rock. 

[Latitude,  36°  19'  51"- 1 .    Longitude,  81°  42'  28"-2.] 


To  station. 


Kogers 

Negro 

Poor© 

Grandfather 

Roan 

Iloiston 


Azimuth. 


201 
249 
302 
20 
56 
113 


26-8 
56-8 
29-7 
23-1 
16-3 


Back 

azimuth. 

Log.  dist. 

o 

, 

II 

Meter: 

21 

49 

15-4 

4  -594754 

60 

57 

38-3 

4  •:{68287 

122 

38 

01-1 

4  •7(5!»059 

200 

41 

45-2 

4-115328 

235 

54 

34-5 

4  052079 

292 

52 

30-3 

4  -550433 

IIOL8TON. 

In  Carter  and  Sullivan  counties,  Tenn.,  on  range  of  same  name,  16 
miles  by  road  southeast  of  Bristol,  Tenn. 
Permanent  mark:  Large  oak  tree. 

[Latitude,  36°  27'  27  '-3.     Longitude,  82°  04'  38"-5.] 


To  station. 


High  Knob.... 

Clinch 

Snake  

Roan 

Chimney  Top. 


Ball.  122 7 


Azimuth. 


134 

179 

292 

5 


23-4 
29-3 
30-3 
31-1 


Back 

azimuth. 

Log.  diet. 

o 

Metera, 

314 

11    36-2 

4  -830025 

359 

44    24-8 

4-015067 

113 

05    39-5 

4  -550433 

185 

52    55-2 

4  -595299 

264 

14    44-2 

4  -753608 

Google 
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[BJJUL.  132. 


HIGH  KNOB. 


On  Powell  MouDtain,  at  the  head  of  Stony  Greek,  and  on  the  line 
between  Scott  and  Wise  counties,  Va.,  22  miles  north  of  Gate  City. 
Permanent  mark:  Lone  tree. 

[Latitade,  3»>  53'  33"  *0.    Lon^itado,  82°  37'  46"  1.  ] 


To  station. 


Azimuth. 


Big  Butt 251  15  26-3 

Clfiich 278  00  31-5 

Chimney  Top 7  20  44-0 

Holaton 3l4  11  36*2 


Back  azimuth. 

Log.diBt 

O           /            " 

71    36    52-2 
08    20    10-3 
187    17    57-0 
134    31    23-4 

Melere. 
4-746647 
4  005063 
4*734033 
4-839025 

LONG  SPUR. 


In  Harlan  Co.,  Ky.,  on  Black  Mountain,  near  the  mouth  of  Clover 
Lick  Creek,  branch  of  Poor  Fork  of  the  Cumberland  Eiver. 
Permanent  mark :  Large  bushy  oak  2^  feet  in  diameter. 

[Latitode,  36»  56'  22"-4.    Longitude,  83<>  02'  30"-5.] 


To  station. 


Gray 

Paint  Gap 
Harlan  . . . 


Aslmuth. 

Back  asimuth. 

O              •            f 

282     44     14 
271      43      12 
250     25     14 

52      53      11 
92      03      39 
70      35      10 

Log.  dist. 


Metere. 

4-444875 
1-703587 
4-397712 


GRAY. 


In  Harlan  Co.,  Ky.,  on  Little  Black  Mountain,  6  miles  by  road  south 
of  Harlan.    Knob  is  sharp  and  top  is  well  cleared. 
Permanent  mark:  Double  oak  tree. 

iLatitudo,  36°  47'  16"-2.    Longitudo,  83©  17'  26"-4.J 


To  station. 


War  Gap 

Whit«  Itoeks  . 

Long  Spur 

Harlau 

Paint  Gap 


Asin 

mtl 

. 

o 

. 

„ 

323 

07 

15 

46 

29 

55 

232 

44 

14 

168 

57 

46 

123 

12 

27 

iaok  asimath. 

Log.  dist. 

o 

, 

„ 

Meters. 

343 

16 

41 

4-594655 

226 

24 

10 

4-295628 

52 

53 

11 

4-444876 

348 

66 

48 

4-097454 

303 

01 

00 

4-529809 

In  Harlan  Co.,  Ky.,  on  Pine  Mountain,  3  miles  north  of  the  town 
of  Harlan.    Trail  from  Harlan  to  Hazard  passes  near  station. 
Permanent  mark:  White  oak  2  feet  in  diameter. 

[Latitude  36o  53'  54"-7.    Longitude  83°  19'  03"1.] 


To  station. 


Long  Spur. . 
Gray 


Azimuth. 


259    25    14 
348    56    48 


Back  azimuth. 


79    35    10 
108    57    46 


Log.  dist. 


Metere. 
4-397712 
4-097454 


Google 


oAKmrtx.] 
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At  the  head  of  Ooose  Creek,  branch  of  South  Fork  of  Kentudky 
Kiver  and  Stinking  Greek,  of  Cumberland  Eiver.  On  boundary 
between  Clay  and  Knox  counties,  Ky.,  20  miles  by  road  north-north- 
east of  I^ineville.    Eiiob  is  well  cleared. 

Permanent  mark:  Large  oak  tree  to  northwest  of  summit. 


[Latitade,  80°  57'  10"-5.    Longitude,  83°  36'  31"-8.] 


To  ttatioii. 


Gray 

Whito  Rockit 
Long  Spur. . . 


Azimoth.        Back  iisimnth. 


303  01  00 
336  15  30 
271  43  12 


o 

, 

It 

Metert. 

123 

12 

27 

4-529800 

156 

21 

17 

4  -544000 

92 

03 

30 

4-703587 

Log.  dist. 


M^'LBAN. 


In  Claiborne  Go.,  Tenn.,  on  Cumberland  Mountain,  20  miles  south- 
west of  Ouuiberland  Gap.  Garyville,  Tenn.,  on  Kanawha  and  Ohio 
KaUroad,  is  the  nearest  railroad  station,  distant  20  miles. 

Permanent  mark:  Dead  chestnut  tree,  80  feet  north  of  cliff. 


{Latitude,  86°  28'  l9"-8.    Longitude,  83o  66'  47 "6.] 


To  station. 


House 

Wliiteltooks 
Short 

King 

Cross 


Asimuth. 


330  48  23*4 

243  18  36-3 

278  17  58-2 

160  52  57  0 

41  48  22-1 


Baok  asimuth.  I  Log.  diet. 


150  64  11-3 

63  35  43  6 

98  44  41-8 

340  47  07-0 

221  37  39-3 


Meteri. 

4  -629180 

4-680563 

4-832847 

4-647229 

4-609123 


WHITK  ROCKS. 


In  X#ee  Co.,  Ya.,  and  Harlan  Co.,  Ky.,  on  Cumberland  Mountain,  12 
miles  northeast  of  Cumberland  Gap,  and  on  the  Kentucky  and  Virginia 
State  line. 

Permanent  mark:  Lone,  dead,  chestnut  tree. 

[Latitude,  36°  39'  54"*7.    Longitude,  83°  27'  03"'3.] 


To  station. 

Asimuth. 

Back  asimuth. 

Log.  dist. 

McLean 

O           1             II 

63    36    43-5 
296    07    01-9 
322    15    05-7 
226    24    10-0 
166    21    17  0 
109    52    31*0 

o        /        // 
243    18    36-3 
115    22    11  1 
142    24    47-5 

46    29    55  0 
336    15    36*0 
289    29    28  0 

MeUr$. 
4-680563 
4 -622433 
4-599886 
4-295623 
4  -544900 
4-784457 

"WarGap 

Short..:. 

Gray 

Paint  Gap 

Kine  ,^  ^^ 

/Google 
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KING. 


[Bcru^ 


In  Whitley  Co.,  Ky.,  2  miles  from  Brummett  Station,  on  Louisvi 
and  Nashville  Bailroad.    Summit  cleared  of  timber. 
Peimauent  mark:  Hickory  tree, 

[Latitude,  30o  50^  59"-9.    Longitude,  84<'  06'  34" -4.] 


To  station. 

Azimuth. 

Back  azinintli. 

Log.  dist. 

Whito  Rocks 

McLtsan 

280    29    2S 
340    47    07 
254    47    58 

O           /          II 

100    52    31 
160    52    57 
75    05    24 

Jfetert. 

4-784457 
4  -647229 
4 -860120 

Paint  Gap 

KOAN. 

On  tlie  summit  of  Koan  Mountain  in  Mitchell  Oo.,  N.  C,  and  Cart 
Co.,  Tenn.,  on  State  line.  Beached  from  Boau  Mountain  statio 
on  Bast  Tennessee  and  Western  North  Carolina  Eailroad,  by  regnli 
stage  line  in  summer,  distant  12  miles.  Station  locally  known  i 
"  High  Knob." 

Permanent  mark:  "B'^  cut  in  rock  on  highest  point. 

[Latitude,  36©  06'  16"-4.    Longitude,  82°  07'  20"-6.] 


To  sljjation. 


Mitchell 

Big  Bald 

Chiniiioy  Top 

HolHton 

Snake , 

Tahle  Rork.. 
Graudfulher. 


AKiniuth.- 

Back  aisimnth. 

Log.  dist. 

o         /          '/ 

o          /            '/ 

Meteri. 

18    54    52-4 

198    49    50-8 

4  -600175 

09    06    27-5 

248    53    28-2 

4  -550354 

122    50    21-7 

302    29    37-7 

4  -795078 

186    52    65-2 

5    54    31  1 

4-595299 

235    54    34-5 

56    09    16-3 

4-652679 

317    36    15-2 

137    44    41-6 

4-505777 

268     19    43-8 

88    30    46-0 

4-448944 

CHIMNEY  TOP. 

In  Sullivan,  Greene,  and  Hawkins  counties,  Tenn.,  on  a  spur  o 
Bays  Mountain,  16  miles  northwest  of  Jonesboro,  Tenn.  A  road  anc 
trail  lead  to  eastern  end  of  summit;  the  rest  of  the  distance  is  verj 
steep  and  rocky,  and  can  not  be  ridden  over. 

Permanent  mark  :  Pine  tree  just  below  summit. 

[Latitude,  36©  24'  28"-9.    Longitude,  82°  42'  a4"-2.] 


To  st&don. 

Azimuth. 

Back  aaimnth. 

Log.  dist. 

High  Knob 

Hojuiton 

o         #         // 
187    17    57-9 
264    14    44-2 
337    10    27-8 
302    29    37-7 

o       /         // 
7    20    440 

84    37    09-8 
157    18    08  1 
122    50    21-7 

MeUr$. 
4-734033 
4  -753008 
4-701716 
4-795078 

2ig  Bald 

Roan 

bgk 


UAONRT.) 
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CBOS6. 

In  Gampbell  and  Anderson  counties,  Tenn.,  on  Gross  Monntain,  6 
miles  from  Ooal  Greek  station,  on  the  Knoxville  and  Ohio  Baikoad. 
Sonunit  is  flat,  bald  in  center,  but  heavily  timbered  around  the  edge. 

Permanent  mark:  Large  oak  tree,  from  which  lines  of  sight  were  cut 
out. 

[Latitade,  8(P  11'  56"-2.     Longitude,  84o  13'  52"*3.] 


To  station. 

Asimnth. 

Back  azimnth. 

Log.dist. 

ICoLean 

O          '          // 
221    37    39-3 
282    49    46-2 

11    45    21-6 

O           *            »' 

41    48    22-1 
103    06    12  •» 
191    42    45  0 

Metert. 
4-609123 
4-632455 
4-515224 

House 

Helton 

HOUSV. 

In  Knox  Co.,  Tenn.,  on  House  Mountain,  12  miles  by  road  northeast 
of  Knoxville,  Tenn.  Summit  is  sparsely  timbered  with  pine;  timber 
near  the  station  has  been  cut  down. 

Permanent  mark :  Bolt  in  rock,  set  by  the  U.  S.  0.  &  G.  S. 

[Latitude,  36o  06'  42"'9.    Longitude,  83°  45'  59"'9.] 


To  station. 


English 

Chilhowee  (1) 

Melton 

McLean 

Short ........ 

Cross  


Azimuth. 


298  47  11  1 

368  53  11-2 

65  20  59-9 

150  54  11-3 

240  18  24-1 

103  06  12-9 


Sack 

azimuth. 

Log.dist. 
Metert. 

o 

/        01 

119 

03    43-7 

4-684020 

178 

53    28-7 

4-585295 

245 

02    00  1 

4-728210 

339 

48    23-4 

4-629186 

60 

39    14  1 

4  -782893 

282 

49    46*2 

4-632455 

POORE. 

A  triangulation  station  of  the  TJ.  S.  C.  &  G.  S.  in  Alexander  and 
Wilkes  counties,  N.  C,  on  I*oore  Knob,  of  Brushy  Mountain,  9  miles 
south-southeast  of  Wilkesboro,  N.  C,  and  35  miles  northwest  of  States- 
viUe,  on  railroad.  Moravian  Falls  is  a  good  place  to  stop,  from  which 
there  is  a  road  and  trail  to  station,  a  distance  of  5  miles. 

Permanent  mark:  Marble  block  6  by  6  by  30  inches. 

[Latitude,  36°  02'  47"-66.    Longitude,  81°  09'  24"-25.] 


To  statiou. 


NegK 
BuQl 


TO 

Head... 

Buffalo 

Moore 

Young 

Bonn 

Snake  

Grandfather . 


Aximuth. 


145  12  53  0 

190  16  29*3 

216  00  56-17 

243  19  34-44 

306  34  50-21 

40  35  53-13 

122  38  01  1 

97  10  24  1 


Bac 

kaziranth. 

Log.  dist. 

o 

, 

„ 

Meiert, 

325 

02 

01-2 

4-683388 

10 

19 

40  0 

4  -654910 

36 

25 

06-97 

5  0132543 

63 

50 

32-92 

4-9430262 

126 

52 

53-88 

4  -7586426 

220 

18 

12-26 

4-8461656 

302 

18 

29-70 

4 -769059 

276 

47 

18-6 

4-773093 

GRANDFATHER. 


This  station  is  the  highest  point  anywhere  on  the  Blue  Kidge,  being 
nearly  6,000  feet  high.    It  is  at  the  corner  of  Caldwell,  Watauga,  and 
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{muuu 


Mitchell  counties,  S.  G.  *  The  nearest  railroad  stations  are  Ijenoir 
southeast  and  Cranberry  to  the  northwest.    The  last  1,500  feet  of  aHCM 
is  very  difficult  and  can  not  be  made  on  horseback. 
Permanent  mark:  A  balsam  tree. 

[LaUtado,  38°  06'  41"*5.    Longitnde,  81°  48'  36"-».] 


To  Htatdon. 


Koan 

Snake  

Pooro 

Bonn 

Table  Kock 
Hibriton... 


Asimutb. 


88  80  46-0 

200  41  45-2 

276  47  18-6 

347  21  50  0 

15  02  31-7 

306  02  44-3 


Back  azimuth. 


268  1»  43-8 

20  45  2:J-1 

97  10  24*1 

167  27  14-8 

IM  59  57-6 

128  14  02-7 


Log.  dial 


Meters. 
4-448944 
4  -415328 
4  -773093 
4-793092 
4  -403691 
4-565110 


TABLR  ROCK. 

In  Burke  Co.,  N.  C.  This  station  is  on  a  lofty  spur  of  the  Bl 
Bidge.  It  can  be  reached  from  Morganton,  N.  C,  by  good  roacl,  : 
miles.    The  last  600  feet  is  very  steep  and  rocky  and  must  be  walke 

Permanent  mark:  Cross  cut  in  rock  on  highest  part. 

[Latitude,  35°  53'  27"-7.    Longftnde,  81°  52'  59"-0.] 


To  atation. 

AzJ 

o 

Mitcbell  

68 

Boan 

137 

Grandfather 

Beun 

194 
330 

02  55-9 

44  41-6 

59  67-6 

48  04-5 


Back  asimntb. 

Log.  diat. 

Meters. 
4-571149 
4-505777 
4  -4036D1 
4-616728 

O          '            11 

247    49    30  8 

317    36    15-2 

15    02    31-7 

150    65    52-5 

HIBBITEN. 


In  Caldwell  Co.,  N.  C.    This  station  is  *on  Brushy  Mountain,  a  fe^ 
miles  east  of  Lenoir. 
Permanent  mark :  A  large  hickory  tree  near  southwest  end  of  sun 


rait. 


[Latitude,  35°  64'  25"-4.    Longitude,  81°  29'  22"-7.] 


To  station. 

Azimatb. 

BacJi  asimntb. 

Log.  dist. 

Benn 

O            '             " 

22    13    11-4 
128    14    02-7 

O            /             SI 

202    07    12-8 
308    02    44-3 

Meters. 

4-612200 

4-565110 

Grandfatbor 

YOUNG. 


A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Kowan  Co.,  N.  ^ 

[Latitude,  35o  44'  14"-49.    Longitnde,  80^  38'  5l"'17.]  | 


To  station. 

*    Azimutb. 

Back  aztmutb. 

Log.  diat. 

Poore 

O             /              II 

126    52    53-88 
204    00    42-94 

0           ' 

306    34    59-21 
24    13    35-34 

uigiTiz 

MeUrs. 

•7586426 
4-9049408 

30  oy  v_jvi< 

Moore 

i)gle 


OAMNBTT.] 


NORTH  CAROLINA — TENNESSEE. 

BKNN. 
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A  station  of  the  U.  S.  0.  &  G.  S.  in  Cleveland,  Bnrke  Co.,  N.  C,  on 
South  BiountaiD,  18  miles  south  of  Morganton. 

Permanent  mark:  A  marble  block  6  by  6  by  30  inches  with  U.  S.  C. 
S.  cut  on  top. 

[Latitude,  35°  33'  56"-06.    T^nffitiido,  8W  3»'  :r7"-56.1  ^ 


To  station. 


Hocbaok  ... 
Mitchell.... 
Table  Rih'Ic. 
Grandfather 

Poor©  

Wofford 

Hihriten.... 
King 


Aximtith. 

o 
52 

44 

45-02 

112 

11 

53-80 

150 

&5 

52-50 

187 

27 

14-80 

220 

18 

12*26 

20 

28 

12  08 

202 

07 

12-30 

321 

21 

36-22 

Kack  aMmuth. 

Log.dist. 

o 

, 

„ 

Metert. 

232 

22 

61-79 

4-8581240 

291 

50 

44-60 

4  -7713100 

330 

48 

04-50 

4  -6107230 

347 

21 

50-00 

4-7930920 

40 

35 

53  13 

4-8461656 

200 

18 

41-01 

4-8550012 

22 

13 

11-40 

4-6122000 

141 

33 

41-23 

4  -7051366 

KING. 


A  triangulation  station  of  the  TJ.  S.  C.  &  G.  S.  in  Gaston  Co.,  N.  C. 

[Latitude,  350  12' 27"-87.    Longitude,  8P  18' 45 "-50.1 


To  BUtlon. 

AKimuth. 

Back  azimuth. 

Lop.  dint. 

Benn - 

0       '         /» 
141    33    41-23 
2-25    34    52-15 

0       »        '/ 
321    21    36-22 
45    58    01-68 

Meter: 
4  ^OiLTfiC 
4-9255300 

Yoane 

KNGLI8F 

[. 

In  Jefferson  and  Cocke  counties,  Tenn.  On  highest  part  of  English 
Mountain,  10  miles  southwest  of  Newport,  Tenn.  Mountain  is  flat  and 
nearly  level  for  a  long  distance.  It  is  heavily  wooded  and  is  not  a  good 
station. 

Permanent  mark :  A  tall  oak  tree,  from  which  lines  of  sights  were 
cut  in  the  directions  of  the  other  stations. 

**  [Latitude,  350  64' 04"-9.    Longitude,  83°  17' 51  "-5.] 


To  station. 


Chllhowee  (1) 

House 

Short 

Chucky 


Aslmuth. 

o 

, 

,, 

70 

10 

49-9 

no 

03 

43  7 

191 

16 

09-7 

254 

01 

41-9 

Back  asimnth. 

Log.  dlflt. 
Meter*. 

o 

, 

„ 

249 

54 

38-9 

4  046266 

298 

47 

11-1 

4  -684020 

11 

20 

20-8 

4-734850 

74 

15 

52-6 

4-576996 

ClIUCKY. 


In  Greene  Co.,  Tenn.,  on  an  outlyiug  range  of  bald  mountains,  15 
miles  south- southeast  of  Greenville,  Tenn.  uigmzeoDy^^^v^-iiw 
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Permanent  mark:  Small  tree  just  below  summit 

[Latitade,  35^  50'  30"'5.    Longitade,  82P  53'  42"*3.] 


[8001122. 


To  station. 

Azimuth. 

Back  aaimath. 

Log.  dUt. 

Rnfflish 

O            1             .1 

74    15    62-0 
149    18    28-7 

O                •                M 

254    01     41-9 
329    08    24-4 

MeUirt. 
4-57«K« 
4  098762 

Short 

BIG  BALD. 


On  State  line,  at  the  corner  of  Unicoi  Co.,  Tenn.,  and  Madison  and 
Yancey  counties,  IN^.  C.  Jonesboro,  Tenn.,  is  nearest  railroad  station. 
No  trees  on  summit  and  no  permanent  mark. 

[Latitade,  35^  69'  23'"  5.    Longitude,  82°  29'  25"0.] 


I  I 

ToMtation.        I  Azimuth.  Itack  azimuth. 

1  o  .         ..  I  o  .         .. 

ChimiievTop t  157  ig  08I  |    337  10  27-8 

Sandvniuah I  45  54  47  0  225  40  67  -8 

Mitcliell I  320  46  10-4  HO  54  05*4 

Koan i  248  63  28  2  69  06  27*5 


Log.  dist. 


Meter*. 

4  ^oni* 

4  095401 
4  -507746 
4-550354 


MITCHELL. 


In  Yancey  Co.,  IN^.  C.  The  highest  summit  of  Black  Mountain 
and  the  highest  peak  east  of  the  Hocky  Mountains.  The  nearest 
railroad  station  is  Black  Mountain  station  on  Western  North  GaroUna 
Eailroad.  From  there  a  road  and  trail  lead  to  the  summit,  18  miles 
distant.    Very  little  timber  obstructs  the  view  from  this  station. 

No  permanent  mark. 

[Latitude,  35°  45'  53"-6.    Longitude,  82°  15'  54"-5.] 


To  Htation. 


Hogback  .. 

IMsgrth 

Sandymuflh 
BigliaW.... 

Bfiiii 

Tabic  Kock 
Koan 


Asimuth. 


2 
40 
80 
140 
291 
247 
198 


02-1  " 
35-4  i 
00-2  I 
05-4 
44  6 
30-8 
50-8 


Back  azimuth. 

Log.  dist. 

o 

„ 

Meters. 

182 

00 

08-8 

4 -8191 74 

229 

40 

25-1 

4 -765870 

2«K) 

04 

20  0 

4  -754281 

320 

46 

10-4 

4-507746 

112 

11 

53-8 

4  -771310 

68 

02 

55-9 

4-571149 

18 

54 

52-4 

4  -600175 

BAIJ^AM. 

In  Jackson  and  Haywood  counties,  N.  C,  on  Balsam  Mountain,  12 
miles  by  road  and  trail  south  of  Waynesville,  N.  C.  Horses  can  be 
ridden  to  within  2  miles  of  the  summit,  but  the  remaining  distance 
must  be  walked  on  account  of  fallen  timber. 

Digitized  by  VjOOQ IC 


uANKBTT.i  NOBTH   CAROLINA. 

Permanent  mark :  Lone  balsam  tree. 

[Latitude,  85o  22'  02"-l.    Longitude,  82o  59'  24"-7.] 


To  etation. 

Asimuth. 

Back  azimuth. 

Log.  dial 

Sandynnsh 

Piagah 

C          »         n 

195  36  18-2 
252    55    22-4' 

32  24  58-9 
328    29    12  1 

82    10    14-9 

O           »            " 

15    40    00-9 
73    03    29-0 
212    14    17  1 
148    37    47-9 
261    68    14-6 

4-564261 
4-845752 
4-722187 
4-637371 
4-501722 

Kaban 

Pinnacle 

Cow^e 

106 


PISOAH. 

In  the  southwest  comer  of  Buncombe  and  Haywood  counties,  "S,  0. 
It.  is  best  reached  from  Asheville.  Summit  is  very  sharp  and  rocky. 
The  instrument  was  set  on  the  highest  point  and  no  signal  was  used 
or  permanent  mark  left. 

[Latitude,  35°  25'  32"-5.    Longitude,  82°  45'  24"-6.] 


To  station. 


SandymuBli 
Mitohell... 

Bal«am 

Pinnacle. . . 
Hogback  . . 


A» 

imuth 

o 

157 

42    50-3 

229 

40    25-1 

73 

03    29  0 

358 

10    87-2 

303 

38    20-9 

Back  asimuth. 

Log.  diat. 

0 

337    38    24-7 
40    .'^7    35-4 
252    55    22-4 
178    U    08-7 
123    54    30-7 

Meten. 

4-481208 

4-766870 

4-846762 

4-638786 

4-707685 

8ANDYMUSH. 

In  Buncombe,  Haywood,  and  Madison  counties,  N.  O.,  on  Newfound 
range,  distant  26^  miles  from  Asheville,  F.  G.  There  is  a  good  road 
and  trail  from  Thomas  Ferguson's  house,  3 J  miles  from  station. 

Permanent  mark:  Chestnut  tree,  trimmed. 

[Latitude,  35°  40'  41"-7.    Tx>ngitude,  82^  53'  01"-4.] 


To  8Ution. 

AKimuih. 

Bock  azimuth. '  Log.  diat. 

i 

Big  Bald 

O       .    «             It 

225    40    57-8 

2fl«    04    20  0 

337    38    24-7 

15    40    00-9 

O            /           ft 

45    54    47-0 
80    26    00-2 
157    42    50-3 
195    36    18-2 

Metert. 
4-695401 
4  -754281 
4  -481298 
4-554261 

Mitchell 

PiBinih 

Balsam 

THUNDERHRAD. 

On  the  Great  Smoky  Mountains  on  the  boundary  between  Swain 
Co.,  N.  C,  and  Blount  Co.,  Tenn.  Bryson,  N.  C,  is  the  neaorest  rail- 
road station  on  the  North  Carolina  side,  and  Marysville  on  the  Ten- 
nessee side.  The  nearest  settlement  on  the  south  side  is  Mr.  Hall's, 
from  which  there  is  a  good  trail  to  station,  6  miles  di^i^^y  ^j^^^^^ 
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Permanent  mark:  Clump  of  laurel  bushes  on  highest  suininit. 

[Latitude,  35o  34'  06" -8.    Longitude,  83o  42'  22"-5.I 
To  station. 


Chilhowee  (2) 
Chilhowoo  (1) 

Cowee 

Cheowah 

ChriHtie  Peak 


Azimuth. 

Back  asimuth. 

0           /             II 

0        ,          . 

96  31  53-6 
167  48  44-2 
308  22  32-4 
3ft5    04    548 

40    46    32-8 

276    21    22  0 
347    46    54-8 
128    35    25-2 
175    05    47-5 
229    37    22-3 

Meten. 

4-430392 

4-348500 

4-632765 

4  -432-219 

4-495836 

•     CHILHOWRK  (2). 

In  Blount  (*o.,  Tenn.,  on  Chilliowee  range,  6  miles  by  road  and  trail 
southwest  of  Montvale  Springs  Hotel.  Marysville,  Tenn.,  is  the  near- 
est railroad  station,  15  miles  distant. 

Permanent  mark :  Pine  tree. 

[  Lati tude.  35°  35'  46"-9.    Longitude,  84©  00'  28"  0. 1 


To  station. 


Gnido 

Roy  Knob  . . . 

Melton 

Tlinnderhead 
Cliilboweo  (1) 


Azimuth. 


49  50  05-4 

78  413  33-6 

142  21  38-5 

276  21  22-0 

230  15  40-5 


Rack  axlmuth. 

Log.  dint. 

C          '              >i 

229    51     11-6 

258    30    15-7 

322    11     13  1 

06    31    63-6 

50    24    24-2 

MeUrt. 

4 -429081 

4-607927 

4-642955 

4-439892 

4-467369 

CHILHOWEB   (1). 

In  Blount  Co.,  Tenn.,  on  Chilhowee  range,  1  mile  southwest  of  Mill- 
stone Gap.  Marysville,  Tenn.,  is  nearest  railroad  station,  16  miles  dis- 
tant. 

Permanent  mark:  One  chestnut  and  one  hickory  tree  standing 
together. 

[Latitude,  35°  45'  54''-5.    Longitude,  88©  45'  30"1.] 


To  station. 

Azimuth. 

O          '           // 

50    24    24-2 
108    08    44-8 
178    53    28-7 
249    54    38-9 
347    46    64-8 

Back  azimuth. 

Log.  dist. 

Chilhowee  (2)  .... 
Melt4)n 

O             '           /' 

230    15    40-5 
287    49    32-3 
358    53    11-2 
70    10    49-9 
167    48    4i-2 

Meters. 

4-467369 

4-715486 

4-585295 

4-646266 

4-348509 

House 

English 

Thunderhead 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.,  Roane  Oo.,  Tenn. 
Kearest  railroad  station  is  Lenoir,  about  12  miles  distant.  Summit  is 
long,  flat,  and  heavily  timbered.  f^r^mm 

'  uigiiizeo  Dy  VJV^WV  i\^ 


OANHRT.]  NORTH   CAROLINA SOUTH   CAROLINA. 

Permanent  mark:  Marble  block  6  by  6  by  30  inches. 

[Laiitudo,  35»  54'  34"-8.    Longitude,  84°  18'  18"-4.] 
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To  station. 


Croos 

Honae 

Chilhowee  (I) 
Chllhowee  (2) 
Boy  Knob  . . . 
Hinch 


Aaimuth. 

o 

, 

„ 

191 

42 

45-0 

246 

02 

00  1 

287 

49 

32-3 

322 

11 

13  1 

16 

40 

03-5 

77 

01 

58-5 

Back  osimuth. 

Log.  dint. 

O          /          II 

MeUrs. 

11    45    216 

4-515224 

65    20    59-0 

4-728210 

108    08    44-8 

4-71548<r 

142    21    38-5 

4-642955 

196    35    07-0 

4  -649520 

256    38    18-7 

4-795756 

COWBR. 

In  Macon,  Jackson,  and  Swain  counties,  N.  0.  This  station  is  on 
Cowee  Bidge,  9  miles  west  of  Webster,  N.  0.  House  of  James 
Bachanan,  on  Green  Creek,  6  miles  from  Webster  and  3  miles  from 
the  triangulation  station,  is  a  convenient  stopping  place. 

Permanent  mark :  Small  oak  tree. 

[LaUtnde,  35°  10'  39"-9.    Longitude,  83°  20'  10"-0] 


To  station. 

Asimnth. 

Back  azimuth. 

Log.  dist. 

MeUrt. 
4  -571563 
4-406065 
4-632765 
4-501722 
4-605506 

ThomaBBald..... 

Cheowah 

Thanderhead 

Balsam 

O         '            II 

29    36    26-3 

89    39    45-8 

128    35    25-2 

261    58    14-6 

855    16    54*5 

o        »       // 
209    29    27-5 
269    27    48-4 
308    22    32-4 

82    10    14-9 
175    18    09-8 

Ilabim 

HOGBACK. 

A  triangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Greenville  Co., 
S.  G.  A  summit  of  the  Blue  Eidge,  10  miles  southeast  of  Saluda,  N.  0. 
This  is  a  very  flat  mountain,  but  nearly  all  the  timber  has  been  cut. 

Permanent  mark :  Marble  block  6  by  6  by  30  inches. 

[Latitude,  36o  10'  12"-25.    Longitude,  829  17'  26"-34.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

Pinnacle 

O            '              II 

69  54  49-28 
123    54    30-70 

23  27  62-72 
232  22  51-70 
182    00    08-80 

o          «            »' 

249    39    15-61 

303    38    20-00 

203    23    43-61 

52    44    45-02 

2    01    02-10 

Meters, 

4-6416075 

4-7076850 

4-4415437 

4-8581240 

4  -8107740 

Piseali 

Paifs  ::::: 

Benu 

Mitchell 

PINNACLK. 


In  Pickens  Co.,  S.  0.,  on  a  spur  of  the  Blue  Ridge.    Greenville  is  the 
nearest  railroad  station.  "'^ '^^° ''  ^^^q.^ 
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[HUU^lSl 


Permanent  mark:  A  marble  block  6  by  6  by  30  inches,  placed  there 
by  the  U.  S.  0.  &  G.  S. 

[Latitude,  35°  02'  00"-85.    Longitude,  82°  44'  S0"*02.] 


To  station. 

Asimuth. 

Back  azimnth. 

Log.  diat. 

Sabnn 

O            '            " 

81    43    40-71 
148    87    47 -W 
178    11    08-70 
337    23    21  00 
249    30    16-61 

O            •             II 

261    24    28-30 
328    29    12  10 
358    10    37-20 
157    27    01-30 
69    54    49-28 

Jfetor*. 
4-7U8767 
4  -6373710 
4 -6387360 
4-4055863 
4-6416976 

fialitain         ......  r 

Fiairah 

Mauldin 

HogUack 

TIIOMA3  BALD. 

Also  called  Standing  Indian  Mountain,  in  Macon  Co.,  N.  O.,  and 
near  the  Georgia  State  line,  at  head  of  Fantahalah  Kiver,  North  Caro- 
lina, and  Tallulah  Kiver,  Georgia.  Tallulah  Falls,  Ga.,  is  nearest  rail- 
road station.    Sommit  is  a  long,  barren,  rocky  ridge. 

Permanent  mark:  Bock  cairn. 


[Latitude,  35°  02'  07"-3.    Longitude,  83o  32'  16"-8.] 


To  station. 


Blood 

Tuaquitiah 
Cheowah  . . 

Kabiin 

Cowoe 


Aximath. 

0 

, 

II 

48 

09 

38-5 

125 

22 

42-6 

158 

02 

57-7 

289 

33 

19-8 

200 

29 

27-5 

Back  asimnth. 

Log.  dist. 

O           '            '/ 

Meten. 

227    55    51-9 

4-690619 

305    16.   12-6 

4-323407 

337    58    01-6 

4-540647 

109    41    31*1 

4-363354 

29    36    26*3 

4-571565 

PACK. 


On  highest  part  of  Pack  Mountain,  Cherokee  Co.,  N.  C,  21  miles 
west  of  Murphy  by  road  and  trail;  easy  of  avscent. 
Permanent  mark :  Two  trees  standing  together. 

[Latitude,  35°  03'  00"-9.    Longitude,  84°  17'  W'-O-J 


L 


To  station. 


Haw  Knob... 
TuBonittah... 

Blood 

Cowpen 

Chiihoweo  (4) 


Aaimuth. 


219  21  31-9 

258  10  54-9 

317  05  02  1 

55  59  46-7 

104  59  45-6 


Back  asimnth. 

Log.diBt. 

o 

, 

,, 

MeUrt. 

39 

30 

30-4 

4-570086 

78 

30 

13-4 

4-716895 

137 

17 

61  1 

4-671646 

2.35 

49 

52-6 

4  -501706 

284 

48 

12-3 

4-499915 

GRINDSTONE. 


In  James  and  Bradley  counties,  Tenn.  On  the  Grindstone  Moun- 
tains, 3  miles  east  of  Ooltewah  and  11  miles  west  of  Cleveland,  Tenn. 
Summit  very  flat,  but  mostly  cleared.  ^  , 

Digitized  by  VjOOQ IC 


<iANN«TT.i  NORTH   CAROLINA — ^TENNESSEE. 

Permanent  mark:  Tall  oak  tree. 

[Latitude,  350  04'  18"-0.    Longitade,  85®  01'  18"-«.] 
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To  station. 

GliUliowee  (4) 

BockyFace 

High  Point 

Azimuth. 

0          '           n 

260    50    17-0 

7    19    24-1 

55    60    16-2 

Back  asimath. 

Log.  di«t 

0       ♦       // 
81    10    06-4 
177    19    63  1 
235    37    81*6 

Meters. 
4-568029 
4-439407 
4«12a71 

TOSQUTTTAH. 

On  Mghest  part  of  Tusquittah  Mountains,  Clay  Co.,  N.  C.    The  Sum- 
mit is  nearly  bald.    It  is  reached  from  Yalleytown  by  a  good  road  and    • 
trail. 

[Latitude,  3&o  08'  42"-5.    Longitude,  83o  43'  36"-2.] 


To  station. 


Haw  Knob... 

Cheowah 

Blood 

Thomas  Bald 
Pack 


Aaslmuih. 


123  48  43-8 

191  43  18-3 

23  13  14  0 

305  16  12-6 

78  30  18-4 


Back 

axlmnth. 

Log.  diet. 

0 

$            : 

Meters. 

303 

38    20-8 

4  -516385 

11 

44    WS 

4-310650 

203 

05    69-8 

4-689405 

125 

22    42-« 

4-323497 

258 

10    54-9 

4-716895 

CHILUOWEE   (4). 

Knob  at  south  end  of  Beans  Mountain,  Polk  Co.,  Tenn.,  6  miles  by 
road  and  trail  south-southeast  of  Benton,  Tenn.  Cleveland  is  nearest 
railroad  station,  21  miles  distant. 

Permanent  mark:  Tall  oak  tree. 

[Latitude,  35°  07'  24"-7.     Longitude,  84°  37'  ie"'2. 


To  station. 


Haw  Knob. 

Pack 

Cowi>en 

Roy  Knob  . 

Texan 

Grindatono 


248  58  13-8  ! 

284  48  12-3  i 

350  33  47-4  : 

190  38  00-8 

130  26  56-9  I 

81  10  06-4  ; 


)ack 

azimuth. 

Log.  dist. 

o 

n 

Meters. 

00 

18    48-4 

4-763014 

104 

59    45-6 

4-499015 

170 

35    24-7 

4-419560 

19 

U    04-4 

4  974199 

310 

16    55-7 

4-538978 

260 

56    17  0 

4-568029 

TEXAS. 

In  Meigs  Co.,  Tenn.,  highest  of  Texas  Knobs,  14  miles  by  road  north 
of  Cleveland,  Tenn.  Summit  wooded,  but  all  obstructing  timber  has 
been  cut  down,  except  on  east  end. 

Permanent  mark:  Chestnut  tree. 

[Latitude,  3y>  lO'  31"  -7.    Longitude,  WP  54'  38"  -4.1 


To  station. 


Harvey 

Hinch 

Roy  Knob . . . 
ChUhowee  (4) 


Azimuth.        Back  azimuth.    Log.  dist. 


102 
173 
242 
310 


36-1 
49-4 
06-1 
55-7 


281    68 
353    02 


62 
130 


31 


13-7 
27-3 
15-8 
56-9 


Meters. 
4-593740 
4  -707236 
4-677626 
4-538978 


Google 
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[BUU^lSS. 


HARVEY. 

In  Sequatchie  Co..  Tenn,  on  west  side  of  Walden  Bidge,  between 
Hensou  and  Alexander  Gaps,  near  Baven  Cliflf.  It  can  be  reache<l 
from  Dunlap,  in  the  Sequatchie  Valley,  or  from  Bathbum  (Soddy  Iron 
Works)  on  the  Cincinnati,  New  Orleans  and  Texas  Pacific  Bailroad. 
It  is  the  highest  summit  on  ridge,  and  is  flat  and  heavily  timbered. 

Permanent  mark :  Oak  tree. 

[Latitude.  36<>  23'  33"  -1.    Longitude,  85°  17'  44"  -0.] 


To  station. 

Asimnth. 

O           *            /' 

213    35    13-2 
281    53    13-7 

Back  azimnth. 

Log.  diat. 

Hincli 

O            1             II 

33    46    17-8 
102    06    36  1 

Metert. 
4  -714751 
4-553740 

Texas 

HAW  KNOB. 

On  the  boundary  line  between  Monroe  Co.,  Tenn.,  and  Graham  Co.,  N. 
0.  It  can  be  reached  from  Murphy,  N.  C,  by  road  and  trail ;  distiuiee 
24  miles.  Summit  is  flat  and  covered  with  huckleberry  bushes  20  feet 
high. 

Permanent  mark :  Clump  of  saplings  on  highest  part. 

[I^titado,  350  18'  34"-2.     LoDgitnde,  84^^  01'  35"-2.  ] 


To  Btation. 


Clirittio  Peak  . 

TuHquittah 

Choowali 

Pack 

Cliilhowen  (4) . . 


Asimuth. 


211 
303 


23  38  1 

38  20-8 

266    38  41-4 

39    30  :.'0-4 

69    18  48-4 


—    --— 

1-  - 

lUck  azimuth. 

Log.dist. 

O            >            II 

Meisrit. 

31    25    36-8 

3  '997389 

123    48    43-8 

4  -516:185 

86    50    40-9 

4  •49Hi:)4 

219    21    31-9 

4  '570986 

248    58    13-8 

4  -763014 

CHRISTIE  PEAK. 

In  Graham  Co.,  N.  C,  about  three  miles  from  the  Tennessee  boundary. 
Can  be  reached  by  going  up  Little  Santeetla  Creek,  thence  by  rougli 
trail  to  station. 

Permanent  mark:  Small  clump  of  birch  trees  on  highest  part  of 
summit. 

[Latitado,  35°  23'  09'  -4.    Longitude,  83'^  58'  10"1.] 


To  staUon. 

Azimath. 

Back  azimuth. 

Log.  dist. 

Timnderiioad 

Cheowah 

O          /           n 

229    37    22-3 

284    13    47-3 

31    25    36-8 

O           *            /' 

49    46    32-3 
104    23    48-7 
211    23    38  1 

MHert. 
4  -4958.36 
4-432687 
3-997389 

Haw  Knob 

GUIDE. 


Also  known  as  Peaked  Top,  in  Monroe  Co..  Tenn.  Sweetwater, 
Tenn.,  is  the  nearest  railroad  station,  22  miles  distant.  Madiscnville 
is  10  miles  northwest.  y-^  t 

uigiiizeo  oy  VjOOyiC^ 


oAMmrr.l  NORTH   CAEOLINA ^TENNESSEE. 

Permanent  mark:  Dead  chestnut  tree. 

[Latitude,  35o  26'  25''  -8.    Lonfcitude,  84°  14'  03"  -6.] 


Ill 


To  BtatioD. 

Roy  Knob 

CbiUiow«e(2} 

AKimatb. 

Baokazimntb. 

Log.di8t. 

O          1          n 

115    52    38-8 
220    51    11-6 

O            »            " 

295    45    16-1 
49    69    05-4 

MeUrt. 

4-329587 
4-429081 

ROY  KNOB. 


In  Monroe  Co.,  Tenn.,  on  Boy  Knob,  8  miles  by  road  south  of  Sweet- 
water, Tenn. 

Permanent  mark:  Large  oak  tree. 

[LaUtadA,  35°  31'  27"-6l    Longitado,  84°  26'  46"-3  J 


To  station. 


Melton 

Cbllhowee  (4) 
Chilbowee  (2) 

Guide 

Texas  


Asimnth. 

o 

, 

„ 

196 

35 

07  0 

19 

44 

04-4 

258 

30 

15-7 

296 

45 

16-1 

62 

31 

15-3 

Back  aEimnth. 

Log.  dist. 

o          /          " 

MeUrt. 

16    40    03-5 

4-649520 

199    38    00-3 

4-674199 

78    46    33-6 

4-607927 

115    52    88-8 

4 -329687 

242    15    061 

4-677626 

HINCH. 

In  Cumberland  Co.,  Tenn.  This  station  of  the  U.  8.  C.  &  G.  S.  is  1^ 
mUes  northwest  of  Spring  City,  Tenn.,  and  3  miles  west  of  Jewett,  on 
l^skTTO'w  Gauge  Bailroad.    The  summit  is  flat  and  wooded. 

Permanent  mark:  U.  8.  O.  &  G.  8.  mark  +  in  rock. 

[Latitude,  36<'  46'  58"-l.    Longitodo,  91°  68'  42"-8.1 


To  station. 

Azimntb. 

Back  azimntb. 

Log.  dist. 

MeMton 

o          /         /' 
266    38    18-7 
353    02    27-3 

83    46'  17-8 

O            '            »' 

77    01    58-6 
173    04    49-4 
213    36    13-2 

Metsrg. 
4^6756 
4-707238 
4-714751 

Texas 

Warveir. ........... 

CHEOWAH. 


The  liigbest  summit  of  Oheowah  Mountains,  Graham  Co.,  N.  C.    It 
is  entirely  bald.    The  railroad  passes  within  a  few  miles  of  station. 
Permanent  mark :  Eock  cairn. 

[Latitude,  35°  19'  82"-2.    Loogitnde,  83©  40'  60"-7.] 


To  station. 

Asimutb. 

Back  asimutb. 

Log.  dist. 

Haw  Knob 

CbnstiePeak.... 

Tbnnderbead 

Cowee 

O           1           tt 

86  50  40-9 
104  23  48-7 
175  05  47-5 
269  27  48-4 
337    58    01-8 

11    44    53-2 

o        /       // 
266    38    41-4 
284    18    47-3 
355    04    54-3 

89    39    45*8 
158    02    57-7 
191    43    18-3 

Metert, 
4-498134 
4-432687 
4-432219 
•4-496065 
4-540647 
4-310650 

Tbonias  Bald 

Tusqnittah 

Google 
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WOFFORD. 


IBCJU 


Primary  triangulation  station  of  the  XJ.  S.  0.  &  O.  S.  in  Spartanb 
Co.,  S.  0. 

[LAtitade,  34°  57'  32"-31.    Longitude,  Sl^"  56'  W-n,] 


To  station. 

Asimnth. 

Bftolc  aiimnth. 

Log.diBt. 

Kinir 

o          /            H 

243    63    48-85 
200    18    4101 

o        »          n 
04    15    1700 
20    28    1206 

Metert, 

4-8002103 

4-8559012 

Benii 

PARIS. 


A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Greenville  Co.,  S. 

[Latitude,  34o  W  29"-27.    Longitude,  82^  24'  40"*05.] 


To  station. 


Hogback 
Wofford  .. 


Azimuth. 


203    23    43-61 
287    18    17-75 


Back  asimatb.  I  Log.  ditit. 


o       '         "  Meters. 

23    27    62  -72       4  -4415437 
87    34    39-25       4-6386551 


MAULDIN. 

A  triangulation  station  of  the  IT.  S.  0.  &  G.  S.  in  Pickens  Co.,  S. 

[Latitude,  84<>  49'  18"-46.    Longitude,  82^  38'  05"-09.] 


To  station. 


Pinnacle. 
Paris 


Azimuth. 


167    -27    01-89 
230    50    15-41 


Bock  azimuth. 


337    23    21-00 
57    03    55-80 


Log.  dist. 


M€t0T9. 

4-4055863 
4-3809665 


RABUN. 

A  triangulation  station  of  the  U.  S.  O.  &  G.  S.  on  Blue  Bidge,  Babu 
Co.,  Ga.,  at  head  of  Little  Tennessee  River.  The  summit  is  sbar] 
rocky,  and  barren.    Walhalla,  S.  C,  is  the  nearest  railroad  station. 

iPermanent  mark  of  the  U.  S.  C.  &  G.  S.  could  not  be  identified. 

[Latitude,  84o  57'  55"-76.    Longitude  88o  17'  S0"-27.] 


To  station. 


Blood 

Thomas  Bald 

Co  woe .  - 

Balsam 

Ciirrahee 

Pinnacle 


Azimuth. 

Back  azimuth. 

Log.  dist. 
MeUrt. 

o         /          n 

0          1             II 

06    56    65-20 

246    34    04*20 

4-8022677 

109    41    31  10 

280    83    19-30 

4-363354 

175    18    09-80 

365    16    54-50 

4-605596 

212    14    17-10 

32    24    68-90 

4-722187 

8    13    04  00 

188    10    27-80 

4-6802861 

261    24    28-30       81    43    4070 

4  -7118767 

uigiiizeo  Dy  v_jv^v^' 
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INDIAN. 

A  triangulatiou  station  of  the  U.  8.  C.  &  G.  S.  in  Cherokee  Co.,  Ala. 

[Latitude,  34°  01'  49'"M.    Longitnde,  86o  25'  31"'10.] 


To  station. 

1       Asimath. 

Back  asimuth. 

Log.  dist. 

I>aveiKler 

Games 

o        ,        ,. 
.     201     16    30-8 
.      276    05    35-7 

o        /            " 

21    21    07  •« 
96    19    24-2 

MeUr». 
4 '5405243 
4-5823753 

IJL  VENDER. 


A  triangolation  station  of  the  U.  S.  C  &  G.  S.    Stiition  on  highest 
peak  of  Lavender  range,  in  Floyd  Co.,  (la.,  about  12  miles  west  of  Rome. 
Permanent  mark:  Granite  post. 

[Latitude,  34°  19'  19"-58.    Longitude,  86°  17'  18"-39.J 


To  station. 


Pine  Log. 
Cames.... 
Jolins 


Axiniuth. 


200  51  12  00 
325  09  30  87 
207    33    58-84 


Uaclc  aKimath. 

Log.  dist. 

o        1           n 
90    13    15  05 
145     18    45-80 
27    40    2««35 

MeUra, 
4-7777508 
4  •8473879 
4-5761765 

PINE  LOG. 

A  triabgulation  station  of  the  U.  S.  0.  &  G.  S.  in  Bartow  Go.,  Ga, 

[Latitude,  34^  19'  18"-31.     Longitude.  84°  38'  13"-66.] 


Azimuth.        Backnisimutli. 


102  16  21-90 
57  05  40-60 
308    08    43-29 




— 

—     -     1 

o 

/ 

„ 

282 

00 

16-00 

236 

55 

18-70 

128 

24 

22  -93 

Log.  dist. 


Meters. 
4-6.519200 
4-5252408 
4-7321290 


SWEAT. 

A  triangulation  station  of  the  U.  S.  G.  &  G.  S.  in  Cobb  Co.,  Ga. 

[Latitude,  34°  04'  01"- 44.    Longitude,  84°  27'  21"'54.] 


To  station.        I      Asimuth. 

1 

Back  azimuth.    Log.  dist. 

Pino  Log 

O            1             II 

140    27    57-15 
235    15    58-91 

o         /           '/ 
329    21    50-66 
55    25    55-50 

MeUrs. 

4-5160840 

4-5197304 

Sawnee.. 

BuU.  122 8 
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8AWNEE. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Forsyth  Co.,  Qa. 

[Latitude,  34°  14'  12'"12.    Longitude,  S4P  09'  38"-84.] 


To  station. 

Asimnth. 

Back  azlmath. 

Log.di8t. 

Gnuwy 

O            *             SI 

130    29    i9'T2 
233    23    19-17 

o         1          n 

330    24    03-05 

53    38    10-60 

MeUr: 
4-5027518 
4*7005389 

Skitt 

GULF  POINT. 

A  triangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Walker  Co.,  Ga.,  < 
Lookout  Mountain,  near  '^  The  Gulf,"  33  miles  by  road  and  trail  Boal 
of  Chattanooga,  Tenn.  Summit  is  flat  except  east  of  station.  A 
large  timber  cut  down. 

Permanent  mark:  Marble  block  6  by  6  by  30  inches  of  the  U.  S.  i 
&G.S. 

[Latitude,  34o  37'  82"-16.    Longitude,  85°  28'  02"*49.] 


To  station. 

Azimuth. 

Back  aslmuth.    Log.  dist. 

mgh  Point 

O           1              II 

104    32    12  07 
270    21    38-30 
44    41    02  50 
84    36    46*60 

0         /            n 

14    34    45-8 

90    34    13-30 

224    31    18-9 

264    12    44-6 

Metert. 

4-436212 

4-5295379 

4-5731889 

4-812768 

iirandou 

Gunter 

JOHNS. 

A  triangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Walker  Co.,  Ga., 
mile  south  of  north  end  of  Johns  Mountain,  21  miles  soutK  of  Ringgolc 
3  miles  south  of  Villanow. 

Permanent  mark:  Marble  block  of  CT.  S.  G.  &  G.  S.,  6  by  6  by  3 
inches. 

[LaUtude,  34°  37'  23"'24.    Longitude.  85°  05'  53"-78.] 


To  station.         ■      Adniuth. 

1 

Back  asimnth. 

Log.  dist. 

Gulf  Point 

High  Point 

Rocky  Face 

PineLoe 

o          »            /' 

90    34    13-30 
134    50    00-20 
200    22    30-60 
308    08    43  -29 

0            *             /' 

270    21    38-30 
314    89    56-70 
20    25    36  10 
12ft     21     22*03 

Meters. 

4  -5295879 

4-578966 

4-376078 

4-7321290 

4-5761765 

Lavendur 

27    40    26-35     207    3.^1    »)-8i 

BRANDON. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  DeKalb  Co.,  Ala. 

[Latitude,  340  23'  07"-34.    Longitude,  85^  45'  12"-72.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Indian 

0           1            It 

322    21    48-3 
224    31    18-9 

o        »        /* 
142    32    52-6 
44    41    02-5 

t^w+sJ 

Metert, 

4-6958879 

4-5731889 

Gulf  Point 

xbgle 
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GUimER. 

A  triangulation  station  of  the  U.  S.  0.  &  O.  S.  in  Madison  Co.,  Ala, 

[LatitedD,  34o  34'  06"*83.    Longitude,  80°  W  W'30.] 


1       To  fttoiion. 

Asimnth. 

Bftok  Mlmath. 

Log.  diat. 

Golf  Point 

Aurora 

264    12    44-6 
1    16    18  0 

O         i          n 

84    36    45-6 
181    1ft    50  1 

M^tert. 

4  -812768 
4-670381 

HIGH  pourr. 

A  trianpilation  station  of  U.  S.  C.  &  G.  S.  in  Walk©r  Co.,  Ga,,  on 
Lookout  Mountain,  south  of  Nick^jack  Gap,  13  miles  sonth-sonthwest 
if  Chattanooga,  Tenn.    Summit  is  barren  and  rocky;  all  timber  cut 

liOTD. 

Permanent  mark :  Hole  drilled  in  rock,  with  arrow. 

[Lfttitade,  34°  51'  49"-8.    I^onKitode,  85°  23'  32"*7.] 


Tontation. 


Grindstone . 
Roi-kv  Fare 

Gulf 

Johns  


Asimnth. 

o 

, 

,, 

235 

37 

31-60 

277 

03 

06-20 

14 

34 

45-80 

314 

39 

56-70 

Hack  asimnth. 

Log.dlst 

o 

, 

„ 

M€Ur$. 

55 

50 

16-20 

4-612271 

97 

16 

16-20 

4-649672 

194 

32 

12-07 

4-436212 

134 

50 

00-20 

4-578066 



_ 

, 

ROCKY  PACK. 


Atriangulation  station  of  the  U.  S.  0.  &  G.  S.  in  Whitfield  Co.,  Ga. 
t  is  a  rounded  knob  on  Itocky  Face  Mountain,  3  miles  east  of  Tunnel 
lill,  Ga.,  and  about  6  miles  northwest  of  Dalton,  Ga. 
Permanent  mark:  Small  lone  tree. 


[Latitado,  :Mo  49'  26"-3.    Longitade,  85o  00'  28"-10.] 


To  station. 


Grindstone. 

Cowpen 

Johns 

High  Point. 


Asimnth. 


o 

^ 

II 

177 

19 

53-1 

250 

26 

13-3 

20 

25 

36  1 

97 

16 

16-2 

Back  azimuth. 

Log.  dist. 

O            t             II 

7    19    24  1 
79    41    05-8 
200    22    30-6 
277    03    05-2 

Mtten. 

4-439467 
4-605691 
4-376078 
4  -549672 

ORASST. 

•A  triangnlation  station  of  the  U.  S.  0.  &  G.  S.  in  Lumpkin  Co.,  Ga. 

[Latitude,  340  29'  10"-58.    Longitude,  84°  19'  53"-05.] 


Testation. 

Asimnth. 

Back  azimuth. 

Log.  dist. 

Blood 

0       1       II 
232    01    29-60 
3.10    24    03  05 

67    05    40-60 

0       f       // 
52    14    56  10 
150    29    49-72 
236    55    18-70 

Meteri. 
4  -6610442 
4 -5027518 
4-5252408 

Sawnee  

PhieLog 

igiiized  by 
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SKITT. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Hall  Co.,  Crs^ 

[Latitude,  34°  30'  20"-56.    Longitude,  83°  43'  19"-84.] 


To  BUtion. 

Azimuth. 

O             1             II 

142    52    20-60 
266    12    57-37 

Back  azimuth. 

Log.  dlBt. 

Blood 

CJ             1             II 

322    45    01-27 
85    24    43-72 

Meters. 

4-5131466 

4-5038010 

Onmihee  - 

CUURAHKE. 

A  triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Habersham  Co.,  < 

[Latitude,  34<J  31'  45"-13.     Lougitiide,  83'3  22'  33"-32.] 


To  station. 

Azimuth. 

0            1            /' 

188    10    27-80 
244    15    00-38 

Back  azimuth. 

Log.  dist. 

Babun 

O          1              II 

8    13    04  00 
64    40    18-43 

Meters. 
4  -6892851 
4-8767020 

Manldin 

A  triangulation  station  of  the  XJ.  S.  C.  &  G.  S.  on  Blue  Bidge, 
Lumpkin  and  Union  counties,  Ga.  Clarksville  is  nearest  railrc 
station.    Summit  barren  and  rocky. 

Permanent  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  'MP  44'  23"-24.    Longitude,  83^  56'  13"-23.] 


To  station. 

Azimuth. 

Back  azimuth. 

Lug.  diat. 

Gnway 

o         1          n 
52    14    56  10 
106    07    23  00 
137    17    01  10 
203    05    59-80 
322    45    01-27 

o         »            // 
232    01    20-60 
285    45    33-70 
317    05    02  10 

23    13    14-00 
142     ¥A     -20  -AO 

Meten. 
4-6610U2 
4  -7825770 
4-6716460 
4-6894060 
4  -5131466 
4-8022677 
4-6906190 

Cowptm 

Pack 

Tusquittah 

Skitt 

Kabim 

246    34    04-20       66    Kfi    ^•») 

ThomaaBald 

227    55    61-90 

48    09    33-50 

COWPEX. 

Highest  summit  ojf  Cohutta  Mountain,  Fannin  Co.,  Ga.,  7  miles  1 
trail  from  nearest  road  on  south  side.  Summit  tiat  and  timbered  < 
north  end. 

Permanent  mark:  Bock  cairn. 

[Latitude,  34o  63'  23"-5.    Longitude,  84°  84'  26"-5.] 


[e 


To  station. 

Aiimuth. 

Back  azimuth. 

Log.  diat. 

Chllhowce(4) 

Pack 

o       /        // 
170    35    24-7 
235    40    52-6 
286    45    33-7 

79    41    05-8 

0         '          // 
350    33    47-4 

55    59    46-7 
106    07    23  0 
259    26    13-3 

Meters. 

4-410569 

4-501706 

4-782577 

4-606691 

B1o<m1 

ItockyFace 
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MICHIGAN. 
METHODS    OP    WORK. 

A  narrow  belt  of  trian^ation  was  extended  westward  from  Mar- 
quette in  1889.  It  rested  upon  two  stations  of  the  U.  S.  Lake  Survey, 
Mesnard-Triloba.  Angles  were  measured  with  a  Schilling  6^  inch 
theodolite  by  F.  J.  Knight.  Stations  were  selected  on  rocky  knobs  on 
either  side  of  the  railroad. 

T>ESCRIPTION8   AND   POSITIONS   OF   STATION^. 

MESKAHD. 

A  n.  S.  Lake  Survey  station  in  Marquette  Co.,  Mich,,  2  miles  south 
of  Marquette.  Height  of  ground  at  station  is  522  feet  above  Lake 
Superior. 

Permanent  mark:  A  cross  cut  in  solid  rock,  which  is  about  3  feet 
helow  surface  soil. 

[LatltQde.  4ICP  SCH  48"-34.    Longitude,  87^  23'  &9"-23.] 


To  ftUtlon. 


Triloba. 
Carp.... 


Aximiitb. 


O  /  n 

146    00    24*0 
47    50    48-0 


Back  aslmuth. 


325    56    29-8 
227    50    00  U 


Jjog.  dint. 


Meters. 
4  080208 
3-28232 


Station  on  high,  rocky  knob,  3  miles  southeast  of  Ishpeming,  in  Mar- 
quette Co.,  Mich.,  and  1}  miles  northeast  of  the  highest  hill  of  the 
range. 

Permanent  mark:  A  cross  cut  in  solid  rock. 

[Latitude.  46<^  28'  18"-28.    Longitnde,  87°  36'  65"-47.] 


To  station. 

Asiniuth. 

Back  azlninth. 

Jjog.  dist. 

Metert. 
3-95166 
4-19038 
4-14590 

Baldwin 

O         i        /» 

195    12    54 
267    27    22 
103    22    16 

o      /      /« 

15    14    14 

77    85    57 

283    14    33 

Carp 

Dexter 

uigiiized  by 
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RESULTS  OP  PBIMABY  TRIANGULATION. 

BALDWIN. 


[BULL.  12 


On  a  granite  ridge,  about  4  miles  north  of  Negaunee,  in  Marquetl 
Co.,  Mich.,  one-half  mile  west  of  gap  throagh  which  passed  the  ol 
charcoal  tramway  to  Morgan  Furnace. 

Permanent  mark:  Gross  cut  on  small,  Arm  bowlder  projecting  a  fe^ 
inches  above  ground. 

[Latltade,  46°  32'  57"-86.    Longitudft,  87o  35'  05"-25.1 


To  station. 

Azimuth. 

Back  aBimutli. 

Log.  dirt. 

Triloba 

o        »       /» 

229    46    13 

282    24    44 

71    20    23 

IS    14    14 

0           «         i' 

49    50    22 
112    31    59 
251     11    20 
195    12    54 

MeUrt. 
3  -98107 
4-14069 
4-22661 
3-95166 

Carp 

Dttxter 

F 

On  quartzite  knob,  south  of  the  Dexter  mine,  one-half  mile  south  c 
Oolden  Station,  on  Chicago  and  Korthwestem  Railroad,  in  Marquett 
Co.,  Mich.,  on  highest  point  on  north  end  of  rock  outcrop. 

Permanent  mark:  Cross  cut  in  solid  rock. 

[Latitude,  46°  30'  02"-57.    Longitude,  87°  47'  33"-91.] 


Back  azimuth.  |   Log.  dist. 

I 


To  station. 

Azimuth 

Baldwin 

O           1 

261     11 

F 

283    14 

71    20    23 
103    22    16 


Meters. 
4-22661 
4  14500 


CA&P. 

A  wooded  hill  3  miles  southwest  of  Marquette;  in  Marquette  Co, 
Mich.    Part  of  timber  has  been  cut  down. 
Permanent  mark:  A  small  evergreen  tree  on  highest  part. 

[LaUtude,  46°  30'  06"-70.    Longitude.  87°  25*  05"-84.] 


To  sUtion. 


Mori;an . 

IJaldwVn 
MtMnard 


Azimuth. 

Back  azimuth. 

Log.  diet. 

o  /  »» 
112    51    46 

77  35  57 
112  31  59 
227    50    (K) 

0                '            !• 

292    47    32 
257    27    22 
292    24    44 

47    50    48 

Meters. 
3-90759 

4-ioo:» 

4  14060 
3-28232 

A  steep  hill  about  1  mile  north  of  old  Morgan  furnace,  in  Marquette 
Co.,  Micb.  Station  on  high  rock  on  sou tli  side  of  summit.  Uighest 
point  not  occupied  because  of  a  tree  in  line  with  Baldwin  signal  about 
halfway  between  them. 


uigiiizea  oy  ^^j  v/v^pi  iv. 


«*inTT)  MICHIGAN. 

Permanent  mark :  Cross  cat  in  rook. 

[LaUtade,  4«o  31'  4S"-26.    Longitode,  87°  a<K  U"*32.] 
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To  station. 

Asimnth. 

Back  aximutb. 

Log.dlBt. 

Triloba 

0            .          »' 

103    26    16 

O          1         »< 
13     97     1U 

MeUrt. 
3in2S8 
3 -90760 

Carp 

292    47    32          112    M    46 

TRILOBA. 

U.  S.  Lake  Survey  Station,  7  miles  northwest  of  Ma>rquette,  on  Mount 
Crissy,  or  Crispy,  in  Marquette  Co.,  Mich.  It  is  a  bald  granite  knob 
aboQt  3  miles  aonthwest  of  Granite  Point.  Ileight  of  station  above 
kke  Saperior,  635  feet 

Permanent  mark:  A  brass  frustum  leaded  into  the  solid  rock. 

[Latitude,  46°  36'  17"  W.    Longitude,  87°  29'  21"-83.] 


To  atation. 


Carp 

Baldwin 
Morgan. 
Hesnaid 


Azimuth. 


334    31    57  0 
49    60    22*0 
27 


13 


34-0 


825    56    29-8 


Back 

azimntb. 

Log.  dist. 

o 

Meteri. 

154 

35 

08  0 

4  103610 

229 

46 

13-0 

3-9ei070 

193 

26 

16  0 

3  Oa'iSSO 

146 

00 

24-0 

4-088203 
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ARKANSAS. 
METHODS  OF  WORK. 

The  trianfrnlation  in  Arkansas  starts  from  a  base  located  just  west 
of  the  State  line  in  the  Indian  Territory  and  connected  with  the  astro- 
nomical station  of  the  U.  S.  Coast  and  Oeodetic  Survey  at  Fort  Smith. 
It  extends  eastward  along  the  thirty-fifth  parallel  of  latitude  to  Little 
Rock,  near  which  city  a  check  base  was  measured.  DiflBculty  was 
experienced  in  finding  a  favorable  location  for  the  initial  base,  but  the 
site  finally  selected  was  in  an  open  prairie  bordered  by  several  moan- 
tain  ranges  over  2,000  feet  high,  which  furnished  good  points  for 
expansion. 

The  initial  base  was  measured  at  night  with  a  300-foot  steel  tape,  od 
the  roadbed  of  the  St.  Louis  and  San  Francisco  Railroad,  beginning 
at  Cameron,  and  was  2-84  miles  in  length.  It  was  divided  into  sections 
of  1,200  feet,  or  4  tape  lengths,  each  section  being  measured  three 
times.  The  tape  was  stretched  under  a  tension  of  20  pounds  and  the 
temperature  noted  at  each  tape  length.  A  wye  level  was  used  to  deter- 
mine^ the  relative  elevations  of  stations.  The  base  near  Little  Rock  was 
nieasured  twice  on  a  cloudy  day,  its  length  being  3*72  miles.  The 
azimuth  of  each  base  was  determined  by  observations  on  Polaris  near 
elongation. 

The  axial  length  of  the  belt  of  triangulation  connecting  the  two  bases 
is  135  miles;  number  of  stations  occupied,  twenty-seven.  This  work 
was  commenced  in  1887  by  S.  S.  Gannett,  assisted  by  G.  T.  Hawkins, 
and  finished  in  1888.  The  angles  at  most  of  the  stations  were  meas- 
ured with  a  Fauth  7-inch  (vernier)  theodolite,  but  at  the  stations  in  the 
expansion  of  the  Little  Rock  base  a  new  Fauth  8-inch  (micrometer) 
theodolite  was  used.  The  computation  included  a  complete  least  square 
station  and  figure  adjustment. 

A  belt  of  triangulation  was  extended  during  1889, 1800,  and  1891  from 
Fourche-Reynolds,  stations  of  the  initial  belt  near  Morrillton,  north- 
ward to  Missouri ;  thence  westward  along  the  southern  border  of  that 
State  for  about  GO  miles;  thence  southward,  joining  the  initial  belt  at 
the  line  Pinnacle-Sugarloaf,  20  miles  southeast  of  Fort  Smith.  Angles 
at  stations  in  this  belt  were  measured  with  a  Fauth  8-inch  (micrometer) 
theodolite  by  George  T.  Hawkins.  Azimuths  were  observed  at  inter- 
vals of  about  50  miles. 

Triangulation  in  this  State  was  conducted  generally  in  a  manner 
similar  to  that  pursued  in  the  Appalachian  Mountain  region:  that  is, 

uigiiizeo  Dy  %._jv-/v^^:  i\^ 
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roooded,  wooded  sninmits  were  selected  as  stationsy  cleared  of  timber^ 
and  one  tree  trimmed  up  and  left  as  a  signal  and  mark.  In  a  few 
instanees,  wbere  it  was  impracticable  to  cat  off  tbe  timber,  scaffolds  were 

ef^;ted. 

DESCRIPTIONS  AND  POSITIONS  OP  STATIONS. 

CAVAKAL. 

High,  flat  mountain,  12  miles  west  of  Cameron,  in  the  Choctaw 
Nation,  Ind.  T.    Station  in  tree  top. 
Permanent  mark :  Tree  blazed  near  foot. 

I  Latitude,  35o  04'  ll"-43.    Longitude,  94©  40'  46"-16.] 


To  sUtion. 

AKimuth. 

Back  azimuth. 

Log.  dist. 

Smnrloaf 

O           /              1. 

284    18    30  10 
260    10    57-02 

O           /              It 

104    25    46-00 
80    21    30-97 

MeUra. 

4-297086 

4-446478 

pSS  v."        ... 

NORTH  RASE. 


About  800  feet  north  of  Cameron  station,  Choctaw  Nation,  Ind.  T. 
Permanent  mark :  Stone  6  by  6  by  30  inches  set  flush  with  sarface  of 
the  gronnd. 

[Latitude,  35^  07'  50"-47.    Longitude.  94°  32'  01"-88.] 


To  station. 

AsliDnth. 

Back  aisimuth. 

Log.  dist 

Peak 

o         1           n 

294    26    05-63 
333    34    24-91 

o          /             /' 

114    31  ,38-31 
153    36    39-60 

MeUr». 
4-206813 
4  125449 

Snearloaf 

SOUTH  BASE. 

Two  and  one-half  miles  south  of  Cameron  Station,  Choctaw  Nation, 
Ind.  T.,  on  St.  Louis  and  San  Francisco  Bailroad,  50  feet  east  of  rail- 
road. 

Permanent  mark :  Stone  6  by  6  by  30  inches  set  flush  with  surface 
of  gronnd. 

[Latitude,  35»  05'  47"-52.    Longitude,  94o  33'  28"-98.] 


To  station. 

Asimnth. 

Back  asimuth. 

Log.  diflt. 

Suflarloaf 

O            1            It 

314    27    54-85 
278    47    '20-48 

o        »         // 
134    30    56  02 
98    53    40-54 

Meters. 
4-051474 
4  -229148 

p3k.v!.::::::::: 
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RESULTS   OP   PRIMARY   TRIANGULATION. 


(B17IX.1J 


SUGARLOAF. 


On  Sugarloaf  Mountain,  7  miles  sontheast  of  Cameron  station,  in  tl 
Choctaw  Nation,  Ind.  T. ;  has  all  the  timber  cleared  from  summit. 
Permanent  mark :  Lone  tree  with  spikes. 

[Latitude,  35^  01'  Sl"*49.    Longitude,  M^  28'  07"-M.l 


To  station. 


Potean  (2)  . 

Peak 

Fort  Smith 
Fotoaii  (1) . 
North  Base 
Soath  Bone 
Cavaiiai.... 


Azim.nth. 


309  38 

238  4b 

184  50 

10  18 

153  36 

13i  30 

104  25 


29-34 
47-12 
17-23 
45-54 
30-60 
56  02 
46-00 


Back  azimnth. 

Log.  dint. 

o 

, 

,, 

Metert. 

120 

41 

41-88 

4-043759 

56 

49 

04-79 

4-008536 

4 

51 

34-89 

4-605344 

190 

17 

59-02 

4  -060919 

333 

34 

24-91 

4  125449 

314 

27 

54-85 

4-061474 

284 

18 

30-16 

4-297986 

FOBT  SMITH. 

Sebastian  Co.,  Ark.  Station  on  top  of  Col.  Leflore's  house  at  south 
west  corner  of  old  fort  about  60  feet  from  U.  S.  C.  &  G.  S.  astronomi 
cal  station  which  was  used  as  initial  point  by  U.  S.  G.  S. 

Permanent  mark:  Stone  monument. 

[Latitude,  35°  23'  14"-65.    Longitude,  94°  25'  52"-35.] 


To  aUtion. 

Aximnth.      j  Back  azimuth. 

1 

Log.  dial. 

Peak    

O             /             "          1       O             1             II 

351     20    45-80     171     22    46-66 
4    51    34-89     184    50    17  23 

•  Metert. 
4-547466 
4-605544 

Sagarloaf 

POTKAU    (1). 

High  mountain  in  Choctaw  Nation,  Ind  T.,  15  miles  south  of  Oameron 
station  on  the  St.  Louis  and  San  Francisco  Eailroad;  has  about  3  acre49 
of  timber  chopped  down;  a  good  deal  still  standing  on  east  and  west 
ends. 

Permanent  mark :  Lone  oak  tree. 

[I.atitude,  34°  56'  24"-14.    Longitude,  94<3  29'  28"-19.] 


To  Rtation. 


Sngnrloaf . . 
Poteau  (2)  . 


Azimuth. 


190    17    59-02 
248    01    48*53 


Back  azimuth. 


10    18    45-54 
68    05    47-28 


Log.  dist. 


Meten. 
4  060919 
4-057047 


POTKAU    (2). 

High  round  point  on  Poteau  range,  2  miles  south  of  Hartford,  Sebas- 
tian Co.,  Ark.;  has  about  6  acres  of  timber  cut^ito^v^LtoRi^ 


uEotfrl  ARKaMBAS. 

Permaoent  mark :  Lone  oak  tree. 

[LaUtade*  3lo  BV  42"«89.    Lm^itiide,  94€>  2S'  81"-38.1 
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To  station. 

Aaimiith. 

Back  aaimnth. 

LoK.dlat. 

Peak 

O          »              ti 

180    50    47  18 
285    28    50^ 
189    41    41-88 
68    06    47-28 
358    38    27-23 

O           •              11 

0    59    51-99 
85    80    18-68 
809    88    89-34 
248    01    48-53 
178    38    42-24 

Mtun. 

4-091545 
4-298338 
4-0487B9 
4  -057047 
4-444888 

East  PotMu 

Sujcarloaf 

Poteau(l) 

Black  Fork 

BLACK  FORK. 

Hump  on  Black  Pork  range,  on  line  between  Scott  and  Polk  conn- 
ties.  Ark.,  about  4  miles  west  of  Eagle  gap  on  the  road  between  Wal- 
^Q  and  Dallas. 

PermaDent  mark :  Lone  tree. 

[Latitude,  34°  42'  30"-78.    Longitude,  94°  22'  05"-39.] 


Toatatioii. 


Back  azimuth.    Lo|C.  diat. 


,1    ! 

13    35-50  1 
38    27-23  1 

Met€T9. 

4-544975 
4-444388 

PEAK. 


Sharp  peak  on  Sagarloaf  Mountain,  about  25  miles  sontb  of  Fort 
^oiith,  Sebastian  Co.,  Ark. 
Permanent  mark:  A  pile  of  rocks. 

[Latitude,  35»  04'  22"*98.    Longitude,  04°  22'  22"-85. ] 


To  station. 


BaatPotean 
Pinnacle  . . . 
Poteau  (2)  . . 
Sugarloaf... 
Fort  Smith  . 
South  Baae . 
Cavanal  — 
North  Base . 


AKiuinth. 

o 
208 

48 

33  09 

241 

54 

15-25 

0 

59 

51-99 

58 

49 

04-79 

171 

22 

46-66 

98 

53 

40-54 

89 

21 

30-97 

114 

31 

38-31 

Back  aximuih. 

Log.  diet. 

o 

, 

,, 

Meter: 

118 

55 

rf6-58 

4-349626 

62 

05 

17-48 

4-518284 

180 

59 

47-13 

4-091545 

238 

45 

47  12 

4-008536 

351 

20 

45  80 

4  -547466 

278 

47 

20-48 

4-220148 

269 

10 

57-02 

4  -446473 

294 

26 

05-63 

4-206813 

KAST  POTEAU, 


At  east  end  of  Poteau  range,  about  10  miles  northwest  of  Waldron, 
<'ott  Co.,  Ark.    Has  most  of  the  timber  cleared  from  the  summit. 
Permanent  mark :  Lone  oak  tree. 

[Latitude.  34^  58'  32"'5l.     Longitude,  94^  00'  30"16.] 


To  station. 


Azimuth. 


I  White  Oak 1269  00  28  38 

I  Pinnacle !  199  58  08  28 

I  Peak 118  55  56-58 

r»oteau  (2) I    85  36  18-68 

I  BliM-  Monn tain...!  342  34  40  11 

I  Black  Fork !    STi  13  3550 


Back  asimuth. 

Log.  dist. 

0            '              II 

Metett. 

80    16    49-26 

4-290232 

20    01    45-45 

4-440743 

208    48    33  00 

4  -349620 

205    28    50 -W 

4  •29sh:i:i 

162    38    35-83 

4  -s-i^.r.u 

213    06    24-02 

4-544976 
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RESULTS   OP   PRIMARY   TRI ANGULATION. 


[BiaL.122. 


PINNACLE. 

Knob  on  ridge  about  5  miles  south  of  Charleston,  Franklin  Co.,  Ark. 
Has  all  timber  cleared  from  summit.  It  was  also  used  as  an  azimuth 
station. 

Permanent  mark :  Lone  tree,  blazed  near  foot. 

[Latitude,  35<^  12'  45  "-51.    Lonj^itade,  94°  03'  12"*44.] 


To  Rtfttion. 

Aximnth. 

Back  asinitith 

I^.  diat. 

Whit©  Oak 

M  Agaxiiin 

339    00    55-10 
277    47    44-40 
20    01    45-45 
02    05    17-48 

o         »          n 

150    10    40-11 

98    01     51-99 

199    .•)«    08  ^R 

241    54     15-25 

Metert. 
4-4447:19 
4 -574789 
4  -440743 
4-518284 

Kant  Poteau 

Peak 

BLUB  MOUNTAIN. 


Station  on  a  high  peak  about  5  miles  southwest  of  Buck  Knob  post- 
office,  Scott  Co.,  Ark.    Summit  entirely  cleared  of  brush. 
Permanent  mark :  Stump  of  tree  on  highest  part. 

[Latitade,  34P  41'  07"-21.     Lon^tude,  94°  02'  53"  18.] 


To  station. 

Azimuth. 

Back  aximnth. 

Lof;.  dist. 

BastPotean 

White  Oak 

o        •         // 
162    38    35-83 
loe    12    02-72 

O           1              " 

342    34    49  11 
16    15    35-23 

MeterM. 
4  528324 
4  529249 

WHITK  OAK. 

High  mountain  about  12  miles  northeast  of  Waldron,  Scott  Co.,  Ark. 
Has  all  timber  cleared  off  the  summit,  though  there  is  still  some  large 
timber  standing  on  the  north  side. 

Permanent  mark :  Post-oak  tree. 

[Latitude,  34°  58'  41"-14.    Longltnde.  93°  56'  4l"-10.] 


To  station. 

Asimnth. 

Back  asimnth. 

Log.  diat. 

Sound 

O            '             " 

326    29    52-50 
232    35    32-38 
159    10    40  11 
89    16    49  26 
16    15    36-23 

o       /         // 
146    36    35-80 

52    45    52-63 
339    06    55-10 
260    09    28-38 
196    12    02-72 

MeUn. 
4  -5120746 
4-5363977 
4-4447392 

4-5292490 

Magazine 

Pinnacle 

EastPoteau 

Blue  MounUin  . . . 

MAGAZINE. 


Station  on  middle  hump  of  Magazine  Mountain,  in  Logan  Co.,  Ark. 
Has  about  5  acres  of  timber  cut  down  and  has  still  a  great  deal  of 
large  timber  standing. 


/Google 


iiASSRT.] 


ABKAK8A8. 
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Permanent  mark:   Large  oak  tree  trimmed  up.    The  platform  for 
observing  was  built  around  this  tree,  44  feet  from  the  ground. 

[LaUtnde,  35o  09'  57"*6B.    Longitade,  93°  36'  41"-72.] 


To  atAtion. 

Azimuth. 

Baokaslmuth. 

Log.dJat. 

Pow«n 

o        /        ** 
328    14    19-05 
893    32    16-10 
346    53    14-98 
11    12    53-87 
52    45    52-63 
98    01    51-99 

o         »           n 
148    24    35-88 
113    43    07-96 
166    57    06-48 
191    09    19-66 
232    35    38-38 
277    47    44-40 

Jr«ten. 
4-7159107 
4-4999056 
4-6558448 
4-6899775 
4-5363977 
4-5747892 

Banker  Hill 

Mnddv  Creek  Moantain . . 
KoDod 

White  Oak 

Pinnacle 

BOUND. 


Peak  just  west  of  '<  Old  Missouri  road"  near  head  waters  of  Cedar 
Creek  in  Montgomery  Co.,  Ark.    Has  all  timber  cleared  off  the  summit. 
Permanent  mark:  Post-oak  tree. 


[Latitude,  34^  44'  00"-72.    Longitude,  98o  44'  55"-63.] 


To  station. 

Azimuth. 

Back  aaimatb.  1  Log.diat. 

Muddy  Creek  Mountain. . 
Magasine 

258    50    32-68 
191    09    19-66 
146    36    35-80 

O         *           n 

78    57    56-07 
11    12    53-87 
326    20    52-59 

MeUrg. 
4-304488U 
4-6868775 
4-5120745 

WuteOak 

MUDDY  CKKSK  MOUNTAIN. 

Knob  on  ridge  6  or  7  miles  south  of  Onyx^  Yell  Co.,  Ark.    Has  most 
of  timber  cleared  off  the  summit. 
Permanent  mark:  Pine  tree. 

*  [Latitnde,  340  46' 06"-68.    Longitude,  93o  31' 57"'82.] 


To  sUtion. 

Aslmath. 

Baok  aaimnth. 

Log.  dial. 

Magasine 

O           '             It 

166    67    06-48 
270    26    08-47 
78    67    56-07 

O           •              1- 

346    53    14-98 
90    32    26-84 
258    50    82-68 

MeUrt. 

4-6668448 
4-2328766 
4-3044880 

Powell 

Ronnd , . . . .  T . . 

ALLBN  FKAK. 


High  peak  3  miles  northwest  of  Onyx,  Yell  Co.,  Ark.    Has  all  timber 
chopped  down  on  top. 
Permanent  mark:  Post-oak  tree. 


[Latitude,  34°  51'  06"-10.    Longitude*  98°  28'  14"'79] 


To 


PoweU 

Bunker  mu.. 


Aaimutb. 


809  20  57-86 
200  53  2804 


Back  asimntb. 


Log.  dlst. 


Meten. 
129    25    14-29        41694563 
29    58    18-13  I     4-4107648 

I uigiTJized 


by 


Google 
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RESULTS  OF  PRIMARY  TRIANQULATION. 


[VDUi.122. 


POWELL. 


High  peak  of  Fonrche  range,  in  Garland  Co.,  Ark.,  30  miles  north- 
west of  Hot  Springs. 
Permanent  mark :  Black  oak  tree. 

^  [Latitiide,  34<' 46' 01"'91.    I/ongitode,  05°  20' 46"'57.] 


To  station. 


Smith 

BniikorHill 

M»eaziiie 

Moady  Creek  Moan  tain 
Allen  Peak 


Asiniuth. 


289  20 

182  37 

148  24 

90  32 

120  25 


00-07 
01  07 
35-83 
26-84 
14-29 


Back  azimuth. 

Log.  ditt. 

o         /         n 

MtUn, 

89    30    4824 

4-4609414 

2    37    33-78 

4-5013612 

328    14    19-05 

4-7159107 

270    26    03-47 

4-2328766 

300    20    57-86 

4-1694563 

BUNKKR  HILL. 

Highest  knob  near  Danville,  Yell  Co.,  Ark.    All  timber  has  been 
chopped  off  the  summit. 
Permanent  mark :  Post  oak  tree. 

[Latitude,  35°  03'  10"  -25.     Loof^itude,  03o  19'  48"  -41.] 


To  station. 


Fonrohe 

Smith 

Powell , 

Magasine 

Spring  Mountain 
Allen  JPoak 


Asimuth. 


275  00  52-92 

318  48  11-64 

2  37  33-78 

113  42  07-96 

180  58  37-00 

29  58  18-13 


Back  ashnuth. 

Log.  dist. 

o 

, 

«/ 

Metert. 

95 

17 

28-01 

4-6445536 

138 

58 

29-43 

4-6198532 

182 

87 

01-07 

4-5013612 

293 

32 

16  10 

4-4959055 

0 

58 

44-00 

4-2466800 

209 

53 

28  04 

4  -4107648 

SPRING  MOUNTAIN. 

High,  flat  mountain  on  line  between  Yell  and  Logan  counties,  aboat 
15  miles  southwest  of  Dardanelle,  Ark.  Lines  of  sight  have  been  cut 
out  to  different  stations. 

Permanent  mark:  Stump  of  pine  tree  20  feet  high,  about  10  feet 
north  of  signal,  with  observing  platform  built  around  it  The  instni- 
ment  was  mounted  on  this  stump. 

[Latitude,  35o  12'  42"-00.    Longitude,  V3P  \V  36"-80.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Ponrche 

o            /         /' 

296      13      11 

0      58      44 

o           1         n 
116      29      41 
180     58      37 

HeUr: 
4-68706 
4-24658 

Bunker  flUl 

SMITH. 


High  mountain  in  Saline  Co.,  Ark.,  18  miles  north  of  Hot  Springs. 
All  timber  has  been  cleared  from  top  except  one  l^|^fc  J^^xjl^i^ 


oANNnr.)  ARKANSAS. 

Permanent  mark:  Black  oak  tree. 

(Latitude,  34°  46^  ll"-34.    Longitude,  93o  01'  49"-01.] 
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To  •tation. 

Aximnth. 

Backaxfmuth. 

Log.  diet. 

Blooher 

O           1              H 

302    88    07-21 
258    09    06  03 
211    07    30-04 
138    58    29-48 
80    30    48-24 

o        »         »/ 
122    44    32-65 
78    21    25-50 
31     13    68-11 
318    48    11-64 
200    20    00-07 

Mefr$. 

4-3108946 

4  -5268176 

4-5060766 

4-6198532 

4-4600414 

Mom 

Fourche 

Banker  Hill 

Powell 

BLOCHRR. 


Liow  wooded  ridge,  3  iiiUes  east  of  Blocher,  Saline  Co.,  Ark. 
Permanent  mark :  Lone  pine  tree. 

[Latitnde,  34°  40'  12"-75.    Longitude,  92o  50'  32'"26.] 


To  stirtfon. 

Aslmnth. 

Back  aximutli. 

O                           " 

302    38    07-21 
41    22    46-26 

Log.  dint. 

Smith 

0           /              '/ 

122    44    32-65 
221    16    53-51 

Utter: 

4-3108M6 

4-3772020 

Mom 

A  sharp  rocky  peak,  20  miles  west  of  Little  Eock,iii  Saline  Co.,  Ark. 
Permanent  mark :  Lone  pine  tree  just  below  summit. 

[Latitude,  34o  49'  53"-56.    Longitude,  92o  40^  13"-42.] 


To  station. 


Shinall... 
Reynolds 
Fonrche  . 
Smith.... 
Blocher . . 


Aximiith. 


141 


16  86-51 
47  10  08 
42    15-37 


78    21    25-50 
41    22    46-25 


Back  aximnth. 

Log.  diat. 

0 

/ 

*/ 

MtUrs, 

108 

22 

32-66 

4-2119800 

48 

64 

08  66 

4  -3820370 

321 

36 

07-97 

4  -4101624 

258 

09 

06  03 

4-5268175 

221 

16 

68-51 

4-3772020 

SHINALL. 

A  high,  flat  monntain,  15  miles  northwest  of  Little  Bock,  Pulaski  Co., 
Ark.  About  8  acres  of  timber  have  been  cut  down.  Some  timber  is 
still  standing  on  east  and  west  ends.  Station  can  be  reached  on  horse- 
back from  Mat  Brown's  on  south  side,  and  also  from  north  side. 

Permanent  mark:  Tall  oak  trimmed  up. 

[Latitude,  34°  47'  61"*09.    Longitade,  92o  29'  49"-62.] 


To  station. 

ABimnth. 

Back  azimuth. 

Log.  diet. 

Onmite 

0          /            n 

303    13    42-79 
278    59    21-57 
186    46    27-27 
103    22    32-66 

0           1            II 

123    20    44-03 
99    06    0900 
366    47    19-87 
283    16    36-51 

MeUr$, 

4-352013 

4-264459 

4-296188 

4-211980 

Big  Rock 

Rernolds 

SSS  " .: 

Google 
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RESULTS  OF  PBIMARY  TBIANGULATION. 


[BULX 


BIG  ROCK. 


Station  on  top  of  cupola,  sitaated  on  bluff  of  Big  Bock,  2^  in 
northwest  of  Little  Bock,  Pulaski  Co.,  Ark. 
Permanent  mark :  Flag  pole  on  cupola  of  hotel. 

[Latitude,  U°  49'  17"-88.    Longitude,  92°  17'  6&"-49.] 


To  Btation. 

Aslmnth. 

Log.  diat. 

West  Base 

Granite 

O           1             II 

286    10    60-05 
356    09    03-15 
09    06    09-00 
145    00    13-52 
114    01    36-67 

O           1           II 

105    13    19-54 
176    09    17-39 
278    59    21-57 
324    54    17-76 
393    55    11-78 

MeUn. 

3-8399960 

3-9765670 

4-2644800 

4-4396040 

4-2731768 

Shinall 

ReynoldH 

Haiunelle 

WEST  BASK. 

Near  Little  Bock,  Ark.,  2^  miles  east  of  Argenta,  Pnlaski  Co.,  Ar 
on  land  owned  by  J.  J.  Martin,  on  prolongation  of  tangent  of  i 
Althimer  branch  of  St.  Louis,  Arkansas  and  Texas  Bailway. 

Permanent  mark:  Bock  5  by  7  by  48  inches,  top  just  flush  with  si 
^K^e,  cross  cut  on  iron  bolt  sunk  in  stone.  Beference,  rock  9-7  feet  norl 
another  10-1  feet  west,  and  another  9-5  feet  south.  All  have  arro 
pointing  to  center. 

[Latitude,  Z4P  45'  19"-09.    Longitude,  92°  18'  33"-32.] 


To  station. 

Azimuth. 

O           1                II 

77    35    52-76 
294    10    39  *62 

BaclL  asimuth. 

Log.  diat. 

Poitt-offloe 

EaatBaae 

O            1              II 

257    34    14-69 

111     12     97*11 

3-6513178 
3-7208870 
3-9884370 
3-8398960 

Granite 

38    18    58-59  '  218    16    43*49 
105    13    19-54  1  28S    10    fiO*0& 

Big  Hook 

KAST  BASE. 


Near  Little  Bock,  Ark.,  6  miles  east  of  Argenta,' Pulaski  Co.,  Arl 
close  to  track  of  Althimer  branch  of  St.  Louis,  Arkansas  and  Texi 
Bailway. 

Permanent  mark:  Bock  sank  in  swampy  soil  15*5  feet  north  < 
center  of  track.  Iron  bolt  sunk  in  stone  and  cross  cut  on  bolt  Boc 
sunk  in  center  of  track,  top  flush  with  roadbed,  arrowhead  xK>inting  t 
center. 

[Latitude,  340  44'  09"- 15.    Longitude,  92o  10'  24"-78.] 


To  atation. 

Aaimuth. 

Back  aximuth. 

Log.  diat. 

FoMt^ffice 

WestBaae 

o       /         /* 
97    25    51-31 
114    12    27-11 

O           1              II 

277    22    25-79 
294    10    39-62 

3-966162 
3-720887 

uiyiuzti 

J  uy  v_JV^\^ 

ae 


ABKAN8A8. 

GRAKITX. 
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Also  called  Fourche  Mountain,  4^  miles  south  of  Little  Bock,  Pulaski 
Co.,  Ark.  A  long,  nearly  level  ridge,  heavily  timbered.  A  wagon  road 
runs  nearly  to  station.  Instrument  mounted  on  stump  of  tree  nearly  12 
feet  high.    Lines  of  sight  were  cut  through  the  timber. 

Permanent  mark :  Stump  12  feet  high.  * 

[Latitude,  340  41 '  11"-10.    Longitude,  929  17'  30'"50.] 


To  sUtion. 

Asimath. 

Baok  aeimuth. 

Log.di8t. 

WeetBMe 

Poat-oflloe 

Big  Rock 

0       /       ./ 
218    16    43-49 
193    55    58-39 
176    09    17-39 
123    20    44  03 

0       '        II 

38    18    58-50 

18    56    35-49 

856    09    06  15 

303    13    42-79 

MeUTM. 

3-968437 

3-837660 

3-976667 

4-352013 

Shbiall . 

POST-OFFICE. 

Station  on  public  building,  Little  Rock,  Pulaski  Co.,  Ark.  Instru- 
ment set  on  roof,  near  flag  pole,  to  which  all  the  angles  are  reduced. 

Permanent  mark :  U.  S.  C.  &  G.  S.  astronomical  station  in  post-office 
grounds.    Stone  post  underground. 

[Latitude,  34P  44'  47"  83.    Longitode,  92o  16'  25"-36.] 


Todtation. 

Aiimuth. 

Back  asimuth. 

Log  dist. 

WeetBaee 

BaetBaae 

0       /        " 
357    34    14-69 
277    22    26-79 

13    56    35-49 

0       /         /» 
77    85    52-76 
97    25    51-31 
193    55    58-39 

Mefn. 
8-651818 
3  -966162 
3-8?7660 

OraDite 

MAUMELLE. 


A  high,  steep,  rocky  pinnacle,  12  miles  west  of  north  ti*om  Little 
Bock,  Pulaski  Co.,  Ark.  The  top  is  barren  and  covered  with  loose 
rock;  sides  very  precipitous. 

Permanent  mark :  Hole  drilled  in  rock. 

[Latitude,  U°  50'  25"-22.    Longitude,  92°  29'  09"-79.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dizt. 

BigKock 

O           /            " 

293    55    11-78 
185    04    12-92 
249    44    65-92 

0           »            n 

114    01    36-67 

5    04    42-76 

69    56    82-46 

MeUrs. 
4-2731768 
4-1750859 
4-6176680 

Bmolds 

Wanaw 

REYNOLDS. 


A  hump  on  a  ridge,  2J  miles  west  of  Mayflower,  Faulkner  Co.,  Ark. 
Has  all  the  timber  cut  on  south  and  west  sides;  timber  is  yet  stand- 
ing  on  north  and  east  sides.  uigiizea  oy  ^^j>^OglC 

BulL  132 9 
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BRSULTa   OF   PRIMARY  TBIANGULATION. 


[VOII^ltt 


Permanent  mark :  Stomp  sawed  off  4  feet  from  ground  about  18  feet 
north  of  signal. 

[Lfttitude,  340  58'  28"*95.    Longitude,  92o  28'  17"-66.J 


To  station. 

Aaimath. 

Backasimnth. 

Log.diat. 

MAiimeUe 

O          /          n 

5  04    42-76 
824    54    17-76 

6  47    19-87 
48    54    08-65 
97    68    85-64 

131    83    04-50 
174    62    66-54 
200    17    29-04 
248    67    80-20 
276    46    00  11 

O            t            If 

185  04    12-92 
145    00    13-62 

186  46    27-27 
228    47    19-08 
277    40    36-96 
311    24    21-22 
264    52    22-81 

29    26    07-43 
64    06    09-91 
96    67    16-94 

Jfctort. 

4-1760850 

4-4896040 

4-2961880 

4-8898870 

4-5498876 

4-4886580 

4-2232200 

4-6671490 

4-3639S00 

4-4789880 

Big  Rock 

ShiDftU 

Moea 

Fourche  

Burrow 

Point  Pi»gah 

Hump  r 

Cox 

Warsaw 

FOURCHE. 

Highest  point  on  range,  3  miles  northwest  of  Perryville,  Perry  Co., 
Ark.    Summit  cleared  of  timber. 
Permanent  mark :  Oak  tree  standing  alone. 

[Latitude,  85°  01'  01"-68.    Longitude,  92o  60'  66"-13.] 


To  station. 

Azimuth. 

.3ack  asimnth. 

Log.  dist. 

Bunker  Hill 

Burrow 

O           ^            II 

06  17  28-01 
215  44  06-77 
249  66  20-88 
277  40  86-96 
821    36    07-97 

31  13  63  12 
116    20    41-00 

O           1             II 

276    00    62-92 
36    48    23-43 
70    08    47-00 
97    68    36-54 
141    42    16-37 
211    07    39  04 
206    13    11  Oi, 

Msten. 

4-6445586 

4-2866586 

4-5440028 

4-6408816 

4-4191624 

4-6060766 

4-6870600 

Point  Pisgah 

Reynolds 

u^  ../.:::::::: 

Smith.* 

Spring  Mountain. 

WARSAW. 


Warsaw  is  a  small,  round,  sharp  peak  one-half  mile  south  of  War- 
saw, Pulaski  Co.,  Ark.,  and  7  miles  northwest  of  Jacksonville,  on  land 
owned  by  John  See. 

Permanent  mark :  Lone  tree. 

[Latitude,  34°  W  33"-48.    Longitude,  92°  08'  62"-12.] 


To  staUon. 

Azimuth.      {  Back  azimuth. 

Log.  dist. 

Manmelle 

69    56    32-46 
06    57    16-94 

O           1              II 

249    44    65-92 
276    46    09-11 

MeUfi. 

4-617668 

4-473988 

Reynolds 

BURROW. 


On  heavily  timbered  knob  one-half  mile  northeast  of  Morrillton;  Con- 
way Co.,  Ark.    Instrument  elevated  60  feet,  uigmzea  oy  ^j^wn:  i^ 


GAXSETT*  I 


ARKANSAS. 
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Permanent  mark :  Stone  marked  with  cross, 

lljfctitude,  35^'  09'  31 '11.     Lou^ltiidi^  n^  43'  28'"«,] 


Tofltvfehxa. 


AKlmnth. 


Fonrrhe S5    IH    2343 

l:eyn<MH  ,.,......    311     21    21  22 

Puinl  PiHgah 270    i»    06  21 

Pifif  MmiiitJiih  ,,,;  ?28  Oe  11  « 
BlAfk  Mnuiitflju..  18&  25  18  OS 
EvmiH  MituntaiU'-; 


^mck  ulmulh.    Log<  dkt. 


215 

Oft 
4B 


06-77 
15  76 
&2'53 


4'4St^O580 
4^3403042 

4  -a&ieriog 

4  -fiiiJlgTii^ 
4  &BT3ft21 


COX. 

Cox  IS  on  the  highest  part  of  a  i  idj^e  10  miles  east  of  Conway  and 
Smiles  sotttliwest  of  Viloiiia,  Faulkuer  Co.,  Ark.,  on  laud  owned  by 
Mr*  CoXj  and  is  3  miles  Boiitb  of  Benator  Donnaway's  resideuce. 

Permanent  mark:  Black-oak  tree. 

[Latlludflv  35=  Oa  SO-'IO.     Longitude,  92^  W  5S"57.] 


To  JttAfJon. 

Anlmtitli.       Bftvk  aUrautb,  [  tA>g.  dlst. 

Toint  PUgnb 

Keyiioldift „ . . . 

04    05    00  fl]      243    &7    30  29 

MeUrw. 

4-35&ll'75 
4 '353959 

POINT   PISQAH. 


Hninp  on  ridge  4  miles  northwest  of  Conway,  Faulkner  Co*,  Ark- 
Permanent  mark :  Oak  tree, 

[LAtlludB,  35^  OT'  :^'-37.    Lon^ltlide,  92P  20'  IG'^e^.J 


To  ttAtton. 

Admutb, 

Back  AEtmutb. 

Log.  di»t. 

I^jnoldfl    

354    52    22  '00 

174    52    56-60 
240    M    20-H& 
270    4fi    Ofi-21 
:^46     00     43  54 

45   :Ki   49 -ee 

107    IS    03 -S4 

4  '223lr250 
4  5440028 

4^LiS83132 
4  '531045 
4  ■'6^)mi& 

Fourcbe  .,„*..... 

BurroTir  ....  * 

Pig  Muutitiiin 

Hurop 

Ooi --,..... 

70    OS    4100 
90    5fl    15  70 
HM    02    30  45 
225    24    3fl'33 
2S7    09    40-40 

HUMP, 

Hnmp  is  an  isolated  hill  abont  300  feet  above  the  snrrounding  coun- 
try Ih  miles  northeast  of  EuderSj  Faulkner  Co.,  Ark.,  and  5  miles  i^outh 
of  Quit  man »  Is  about  onc-fonrth  mile  long  ca^t  and  west  and  was 
very  heavily  timbered-  The  eaBtern  half  of  the  hill  was  cleared  of 
timber  except  one  tree. 

Permanent  mark :  Lone  tree, 

[L*tilade<  35^^  20'  23"' 13.    Longitude,  02=  13'  17" -40.] 


To  stntioo. 

A  xluiutb. 

Back  aximuih. 

Log  di^t* 

Point  Pbgfth 

Kejni>iaH. .. 

OH                     J 

45    :i3    ioet* 
20    2fl    07  43 

2->5    21    36-33 
300    17    29  04 

jby 


Google    _ 
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RESULTS  OP  PRIMARY  TRIANGULATION. 

FIG  MOUNTAIN. 


[Bcnxi. 


High  ridge  3  miles  northeast  of  Springfield,  Conway  Go.,  Ark. 
Permanent  mark :  Wooden  post  under  tripod. 

[Latitude,35o  17'  40"-98.    Longitude.  929  32'  22"-09.J 


To  station. 


Point Pisgah  .... 

Borrow 

Black  Mountain  . 
Evans  Mountain. 


Azimuth. 


346  00  43-54 

48  12  35-94 

156  25  68-76 

127  12  04-80 


Bad 

L  azimuth. 

Log.  dist. 

o 
166 
228 
335 
307 

1       II 
02    90-45 
06    11-43 
21    06-11 
01    06-37 

MeUrt. 

4-2883132 

4-3546478 

4-4855801 

4-5560437 

BLACK  MOUNTAIN. 

High  knob  5  miles  northwest  of  Scotland,  Van  Buren  Co.,  Ax 
Timber  chopped  oflf  the  top  excepting  one  blackoak  tree. 
Permanent  mark:  Black-oak  tree  standing  alone. 

[Latitude,  35°  32'  43"-48.    Longitude,  92P  40'  47"-05.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Burrow.. 

O           /           '/ 

5    26    52-63 

335    21    06  11 

60    04    46-56 

175    10    38-18 

185    25    18-08 
155    25    68-76 
^8    58    39-30 
355    10    18-73 

Meitra. 
4 -6314878 
4-4855801 
4  -2318370 
4-0000234 
4-3347268 

Pig  Mountain 

Evans  Mountain . . 
Pine  Hill 

Walker 

EVANS   MOUNTAIN. 


Highest  part  of  flat  top  mountain  in  Pope  Co.,  Ark.,  10  miles  nortl 
west  of  Cleveland.    Lines,  of  sight  cut  out  to  diflferent  primaiy  iK)inti 
Permanent  mark:  Oak  tree. 


(Latitude,  35o  29'  25"-31.    Longitude,  92^  51'  19»-02.] 


To  station. 


Aaimnth. 


307    01    06-37 


342    04    23  05 


Pig MoQiitain  ... 

Burrow 

Black  Mountain I  248 

Pine  Hill \  223 

Walker 178    03    11-43 

Baspberry Mountain.!  152    43    16-64 


58 
07 


89 -ao 

20-99 


Back  asimuth. 

Log.  dist 

O          1 

" 

Meurt. 

127    12 

04*80 

4-5560437 

162    08 

54-98 

4-5873924 

60    04 

46-56 

4-2310370 

43    13 

09  12 

4-3430697 

358    02 

55-73 

4-3004644 

332    39 

29-57 

4-3308122 

PINB  HILL. 


Highest  knoll  near  Alread,  Van  Buren  Co.,  Ark.    It  has  aU  the  tim 
ber  cleared  oif  but  one  tree. 
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FermaueDt  mark :  Spike  in  Htump  21  feet  nortb  of  lone  black-oak 

[Latitude,  35^  SS'  06" "80.    Loagitudftp  flfio  41'  20"- 53.] 


Tq  fttAyon. 

Aximntli, 

Back  uhnutfa. 

Idff.dUt. 

Blafk  MoimtjUn 

EvftDH  Moimtain 

Wiilkflr 

Reev*iH 

Waliml  Mouiitain,,.. 
HisdJiiil... - 

356    10    18 -73 
a    13    W  12 
103    5fl    5rpI4 

156   01    G2  ea 
203   10   mm 

m  i(»  as  ifl 

223    ttT    20M 
2H1    &0    60-52 
334J    00    09  54 
^    25    55  m 

4  ooo(i;m 
4  3430607 
4  209S(K)1 
4  'Uatlfl2S;^ 
42tat^]04 
4^a«T«Hl 

WALKER, 


Higb  knoll  near  head  of  Illinois  BayoUj  Pope  Co.,  Ark.    Timber  all 
cleared  oft"  except  one  black-oak  tree. 
Permanent  mark :  Black-oak  tree. 

t Lfttltiid*.  350  4ft'  IS'^-Oi,    Longi t  ittlift,  02°  51^  l«"'M. ] 


To  ste^on. 

AalBitttli. 

Hnck  ulinutli. 

hog.  dint. 

Etuub  MonntaiiL. . . , . . 
Pinft  Hill 

0       I       tf 
358    02    6&-7a 
283    50    .^0-52 

15»    47    L>8  65 
rUl     27     14fl0 

Q             ,1             ^* 

178    OS    11^43 
103    Sd    £&  14 

:;64   oa  27-02 

330    44    4«'!W 
Ai    U    36-31 

4-3V04eU 
4-30&80ftl 
3-9«30g64 
4  '3042510 
4  1081476 
4  3247268 

Ka^t^tHirry  Mountain . 
Boumi  V2\ 

Rmtc* 

Bijiuk  MuuiitAlii  ..... 

" "^ 

RASF&IRRT  MOUNTAIN. 


High  poiat  on  the  old  monntam  road  in  Pope  Co*,  Ark.,  about  10 
miles  soiitbweat  of  Witts  Springs*  All  the  timber  was  cut  off  except 
one  white-oak  tree. 

Permanent  mark :  White-oak  tree. 


[Latitude,  35«  311'  42''' 8ft.    Longltnde,  B2^  57'  4§"^U,] 

To  «totioti. 

ABiloiith. 

B«ck  akimtitta. 

Lo|t.ditt. 

Erauft  Mountain , 

Walker      ...  .  .....* 

D               t               fl 

332    39    29-57 
3«4    m    27  03 
186     12    26 '54 

a         f         ft 
152    43    10^ 
1*4    12    58-86 
6     13     16-77 

Mftitg. 

4  -330IH23 
:j  1W30«ft4 
4  30UUID9 

Round  (2) 

MOUND   (2). 

High  knob  about  S  miles  northwest  of  Witts  Springs,  Searcy  Co , 
Ark.  All  timber  chopped  oil'  the  top,  and  an  observing  platform, 
25  feet  high,  built  around  the  trunk  of  a  tree* 

Permanent  mark :  Whiteoak  tree. 


1  Latitude,  36^  50'  26''  -51 .    Long^itude,  W^  66'  23" 

'«1 

Tu  atation. 

A^lmuth.         Back  azimuth. 

Log.  dlflt. 

KaAbbvrry  Mountam. 

6  13    16-77     180    12    26  54 
3;i»  44    46-5ft     lee    47    28  65 

If  (rem. 

4  immm 

4  3042510 
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RESULTS  OP  PRIMARY  TRIANGULATION. 


[BULL.1 


WALNUT  MOUNTAIN. 

High  knob  10  miles  northwest  of  Clinton,  Van  Buren  Co.,  Ark., 
the  north  bank  of  Archies  Fork  of  Eed  Eiver.    Has  all  timber  cliopp 
off  the  top  except  one  white-oak  tree.    Instrument  elevated  20  feet. 

Permanent  mark :  White-oak  tree. 

[Latitude,  86°  39'  08"-44.    Longitude,  92^  30'  80"-08.] 


To  station. 

Asimutli. 

Back  azimuth. 

Log.  dist. 

PineHill   

o        /         // 

83    25    55-01 

111    22    27-75 

174    45    15-45 

261    09    06 -76 

O          '           // 

263    19    35-95 
291     14    24-90 
354    44    58-25 
81    20    13-95 

Metert. 
4-2168164 
4-3490447 
3-9086639 
4-4634886 

Reeves 

Red  Hill 

PondMoantain 

High  knob  in  Searcy  Co.,  Ark.,  7  miles  northwest  of  Copeland  ai 
one-half  mile  from  Dr.  Beeves's  residence.  Has  all  the  timber  clears 
off'  the  top. 

Permanent  mark:  Black-oak  tree. 


[Latitude,  35°  43'  31"-74.    Longitude,  92©  44'  17' 

'-74.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.dl8t 

Walker 

o        /          // 
61    31    36-31 
336    00    09-54 
291     14    24-90 
270    04    16-74 
227    35    32-80 

O           /              II 

241    27    14-69 
156    01    52-89 
111    22    27-75 
90    12    02-81 
47    39    53-41 

Meters. 
4-1081476 
4  0399253 
4 -3490447 
4-3023494 
4-1805321 

PineHill 

Walnut  Mountain.... 
Red  Hill 

Brush  Mountain 

BRUSH  MOUNTAIN. 


High  knob  6^  miles  southeast  of  Marshall,  Searcy  Co.,  Ark. 
all  timber  cleared  off  the  top  except  one  white-oak  tree. 
Permanent  mark:  Wooden  post  set  3  feet  in  ground. 


a 


[Latitude,  35°  49'  03"-ll.    Longitude,  92^  86'  52"-05.] 


To  station. 

Azimuth. 

Log.  dist. 

Reeves 

o        /        // 

47    39  53  -41 

319    10  53 -78 

255    16  36  -82 

0         *        n 
227    35  32  -89 
139    14  19  -82 

75    25  24-38 

Meterg. 
4  -1805321 
4-1320095 
4 -3680265 

Red  Hill 

Blue  Mountain  (2)  .... 

RED  HILL. 


Midway  between  Clinton,  Van  Buren  Co.,  Ark.,  and  Marshall,  an 
right  on  the  road;  the  highest  point  in  that  neighborhood.  Has  a 
timber  chopped  off  the  top  except  one  black-oak  treer^  t 

uigiiizeo  Dy  vjOOvJIv^ 
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Permanent  mark :  Wooden  post  with  spike  in  top. 

[Latitude,  35°  43'  30"*27.    Longitude,  92°  30'  59"-57.] 


To  station. 


Azimath. 


BeeTes 

Walnut  Mountain. 
Brush  Mountain  . . 

Pond  Mountain 

Blue  Mountain (2). 
Pine  HIU 


90 
354 
139 
276 
220 


12  02  -81 
44  58*25 
14  19*82 
57  19*91 
22  33  -70 


Back  azimuth. 


Log.  dist. 


270 
174 
319 
97 
40 


04  16  74 
45  15  45 
10  53  -78 
08  44  00 
27  54-52 


Mtteri. 

4-3023484 

3-9006639 

4-1320096 

4-4725741 

4-3271528 

4-2678041 


BLUE   MOUNTAIN  (2). 

Highest  point  in  the  neighborhood  of  Alco,  Stone  Co.,  Ark.,  and  1} 
miles  south  of  post-office.  Has  all  the  timber  cleared  off  the  top  except 
one  white-oak  tree. 

Permanent  mark :   Cross  cut  on  stone  and  pile  of  rocks  over  marked 

stone. 

[LaUtnde.  35°  52'  14"-86.    Longitude,  92o  21'  51"-18.] 


To  station. 

Azimuth. 

O         '              II 

75    25    24-88 
40    27    46-26 
321    37    18 -33 
272    23    46*92 
302    08    34*35 
231    20    11*12 
210    22    32*57 

Bacic  azimuth. 

Log.  dist. 

Brush  Mountain 

Red  Hill 

O          1              II 

255    16    36*82 
220    22    25*46 
141    43    22*98 
92    35    57-36 
122    15    05*48 
51    32    15  03 
30    81    23*60 

Meten. 
4-3686265 
4  -3271528 
4-4023817 
4-4956724 
4  2971750 
4*5963290 
4  6491082 

Pond  Mountain 

Irons  Point 

Finch  Mountain 

Pilot  Mountain 

Alpha 

FINCH  MOUNTAIN. 


Mound  on  flat  top  mountain  6  miles  southwest  of  Mountain  View, 
Stone  Co.,  Ark.    Has  lines  cut  out  to  diflPerent  primary  stations. 
Permanent  mark :  Post  15'3  feet  northeast  of  lone  hickory  tree. 

[Latitude,  35^  46'  32"*23.    Longitude,  92°  10'  42"*94.] 


To  station. 

Asimnth. 

Back  azimuth. 

Log.  dist. 

BlueMountain(2) 

Pond  Mountain 

Irons  Point 

o        /          // 
122    16    05-48 
6    54    45*04 
237    36    07-68 

o         /         // 
302    08    34-35 
186    54    18-90 

57    41    46*20 

Meters. 
4  -2971750 
3*9693556 
4-2352699 

POND  MOUNTAIN. 


Flat  top  mountain  in  Cleburne  Co.,  Ark«,  6  miles  east  of  Rushing. 
AH  timber  cleared  to  west  and  north  and  line  cut  out  eastward. 
Permanent  mark:  White  oak  tree. 

[Latitude,  36°  41'  32"-08.    Longitude,  92°  11'  27"-52.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Red  Hill 

0             1            II 

97  08  35*76 
141    43    22*98 

81  20  13  05 
186    54     18*99 

O             /             II 

276    57    11-67 

321    37    18-33 

261     09    06-78 

6    54    4504 

I^eters, 

4*4725741 

4*4023817 

4-4634886 

3*9693556 

Blue  Mountain  (2) . . . . 
Walnut  MounUtn.... 
Finch  Mountain 
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RESULTS   OF   PRI1CABT  TBIANOULATION. 

IRONS  POINT. 


[BVLLia. 


Flat  top  spur  of  the  Bin©  range  6  miles  east  of  Mountain  View, 
Stone  Go.,  Ark.  Has  a  large  amount  of  timber  cut  and  an  observing 
platform,  15  feet  high,  built  around  the  trunk  of  a  tree. 

Permanent  mark :  Trunk  of  tree  38  feet  east  of  oak  tree  used  as 
signal. 

[Lfttiiude,  dSP  51'  3O"-0O.    Loogitade,  92o  01'  04"S0.1 


To  station. 

Asiniuth. 

Back  azimuth. 

Log.  dist. 

Finch  Momitftin 

Blue  Mountain  (2).... 

Pilot  Mountoln 

Cedar  Mountein 

Deane  Mountain 

Mount  Etna 

o       /          /< 
57    41    46-20 
02    35    67-86 
179    11    83  18 
•242    08    54-76 
296    59    00-58 
265    21    2706 

O           '              II 

287  86  07-68 
272  23  46-92 
359    11    24OT 

02  15  45-00 
117    08    45-53 

85    30    48-47 

Meten, 

4-2353699 

4-4956724 

4*4146606 

4-2973891 

4-4501907 

4-3818364 

DEAKIC  MOUNTAIN. 

High  spur  of  the  Blue  range  just  south  of  White  Biver  and  6 
miles  southwest  from  Batesville,  Independence  Co.,  A.rk.  Has  timber 
cleared  off  except  one  tree  just  below  the  summit. 

Permanent  mark:  Cross  cut  on  large  rock  about  10  feet  east  of  the 
signal  tree. 

[Latitude.  35^  44'  34"-48.    Longitude,  91o  44'  24"-55.  J 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dlBt. 

Irons  Point - 

O           1              II 

117    08    46-53 
165    50    08-20 

O           /              II 

296    59    00-58 
355    48    43  16 

4*4501907 
4-1698800 

Mount  Btna 

MOUNT  ETN 

rx. 

High,  cleared,  open  field  one-fourth  of  a  mile  north  of  Cushman, 
Independence  Co.,  Ark. 
Permanent  mark :  Wooden  post  set  under  a  painted  tripod  signal. 

[Latitude.  35°  52'  32"-88.    Longitude,  91^  45'  07"-36.] 


To  station. 

Asimuth.        Back  aximuth. 

Log.  dist. 

Pilot  Mountain 

Irons  Point 

o        /          M      ;     o        '          n 
134    44    13  03     314    34    42  04 

85    30    4i»-47  1  266    21    27-66 
355    49    43-10     165    50    08  20 

MeUr§, 
4-5343414 
4-8818364 
4-1698300 

Deane  Mountain 

CEDAR  MOUNTAIN. 


Highest  knob  within  5  miles  of  Barren  Fork,  Izard  Co.,  Ark.,  4  miles 
southwest  of  post-office.  Has  all  timber  chopped  off  the  top  except 
one  pine  tree. 
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Permanent  mark:   x  cut  in  solid  sandatoue  rock  11'5  feet  northeaat 
of  si^^al  tree. 

[Latltod*,  S5*>  W  »".'7a.     I^ngltade,  ftK*  411'  34"*M.] 


til  RtatlDD. 

Ailmtith. 

LogdUt. 

Iroiifl  Putxit ..._ ». 

82     15    45-40 
139    OH     12^1 

0            -            |J 

242  oe  M'7e 

31^    01    12^1 

4-2973801 
4-39CagM»3 

P!U>tMoiiitt«lD....... 

PILOT  MOUNTAIN. 


High  knob  6  miles  west  of  Melboame^  Izard  Co.,  Ark,    All  timber 
has  been  chopped  off  except  one  tree. 
Permanent  mark:  Lone  tree. 

[  Lfttitada,  a«^  Ofr"  33"  ■  37 .     La  ngl  tuile ,  ft2^  01 M  ^'^  - 1 S.  ] 


To  ■Utton. 

AElmiitJs. 

B»ksElmDth.|  Loff^diat. 

Iraai  Foint ,,,..- 

0           1            *t 

35ft    11    24-57 
61    32     15  03 
014    M    42  -04 
313    01     12-01 
ll»     13     L5  &4 
115    23    14 -g3 
204    13    15  ■47 

O            1              ft 

m    11    83  IB 
231     20    1112 
134    44     ia-(K^ 
133    0$    12  51 
329    10    01-45 
2&^    11     50-5$ 
24    IS    50-80 

4 -4145600 
4  -5963290 
4-534;[4i4 
4  -3389(303 
4-20fld745 
4-4662(155 
4 '5^5*08 

Blue Motm tain  (2)„.. 
M[«ant  Etna „ ,, 

Cesdar  MouDtiUii 

Alpha  

MatDj  Monntaia 

SaUffli..-,. , 

High  knon  3  miles  north  of  Pineville,  Izard  Co. 
has  been  cleared  off  but  one  tree. 
Permanent  mark :  Cross  cut  in  solid  rock. 


Ark.     All  timber 


[Latttnde,  30°  13'  QP'-U.    Longitude,  »2«  Of  IS''- 75.) 


To  fttatSoQ- 


Aftlmntli. 


PUot  MountaiB 

BImh  Mniititflin  (2)  ^^.. 
Mfttuy  MouDtain  . . . . , 

SoJem , . .  „  „ > . . , 

WallaoeKiiob 


329  10  0145 

30  31  23-fiO 

a^  54  02  £7 

231  4B  56-44 

123  14  01-47 


B4Ak  Asdinulli. 

Lag.  dlat. 

o 

t 

„ 

Mitwf. 

14» 

13 

15 -»4 

4  20«3745 

210 

32 

32-57 

4  04910^2 

205 

46 

52-42 

4  26l:^35tt 

51 

52 

40-51 

4-^imm 

303 

04 

3fl-95 

4  451507 

I; 


High  knoll  3  mtles  west  of  Salem^  Pulton  Co.,  Ark.  All  the  timber 
was  cleared  off  the  knoll. 

Permanent  mark  i  Cross  cut  in  stone  about  10  feet  southeast  of  signal 
aud  large  pile  of  stones. 

[LstLtade,  30^  22'  33" -15.    Loiigitiid(<,  91^  £1'  5l"*m] 


To  jitatimk. 


Aitinillll. 


Alpha... -    _.     ., 

Pilot  Moun tail)...      24    U    501 


51     52    49-51 


BukflBlmiitli. 


0  t  rf 

231     43     5^-44 
204     13     16-47 


Log.  dlit. 


I  4545699 
4  £375408 
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EESULTS   OF   PRIMARY  TRIANGULATION. 

WALLACE  KNOB. 


[BUU..1& 


Wallace  Knob  is  2  miles  northeast  of  Moantain  Home,  Baxter  Co., 
Ark,,  in  plain  view  of  the  town.  It  is  about  500  feet  above  the  sur- 
rouiiclm^  country ;  is  nearly  round,  with  about  1  acre  on  top,  which  is 
cleared  of  timber,  except  one  tree. 

Permanent  mark ;  Lone  tree. 

[LAUttide,  36'  21'  23"-«3.    Longitude,  W>  22'  37"*71.] 


ToitAtlon. 

Asimoth. 

Back  aximnth. 

Log.  diet. 

Alpb* 

O            /              II 

303    04    39-05 
341    51    44-65 
103    10    06-42 

o         /          /» 
123    14    01-47 
161    53    54-93 
282    59    22-92 

Meter: 
4-451507 
4-247176 
4-448875 

MBtny  Moantain.. 
Fiii.n2(.„ 

MATNY   MOUNTAIN. 

High  knob  just  south  of  White  Eiver  and  15  miles  south  of  Moan- 
tain  Home,  Baxter  Co.,  Ark.  j  has  most  of  the  timber  chopped  off  the 
top- 
Permanent  mark ;  Lone  tree  with  spike  in  trunk. 

[Latitiide,  36°  12'  18"-70.    Longitude,  92°  18'  57"-43.] 


To  at«tion. 

Aximnth. 

Back  aximnth. 

Log.  dUt. 

Pildt  MwiiitAin 

AlpUft. 

o          /         " 
295    U    50-56 
265    46    62-42 

82    28    38-80 
125    25    58-26 
161    53    54-93 

o        »         // 
115    22    14-83 

85    54    02-87 
262    03    09-28 
305    13    05-54 
341    51    44-65 

ifeter«. 

4-4662665 

4-2612358 

4-815415 

4-601004 

4-247176 

Boftt .„ 

Pitif  (2J     .** 

Walluc?*)  Knob 

PINK   (2). 

Just  south  of  White  Eiver,  20  miles  northwest  of  Mountain  Home, 
and  1  inilc  northwest  of  Stone,  Marion  Co.,  Ark.,  on  a  hogback  ridge 
runnin  g  northeast  and  southwest,  about  1,000  feet  long,  which  is  entirely 
cleared  of  timber. 

Permanent  murk:  Lone  tree. 

[  Ljttltude,  m^  24'  47"-43.    Longifcnde,  92^  40'  42"-55.] 


1^  Mtttiou. 

Aximuth. 

Back  aximuth. 

Log.dist. 

Mfttttv  Moiratain 

WaUaeeKuob 

Load 

O            /            II 

305    13    05-54 

282    59    22-92 

93    49    03-92 

45    19    37-48 

o           /           // 

125    25    58-26 
103    10    06-42 
273    37    05-62 
225    06    56-22 

Meien.  ■ 
4*601004 
4  -443376 
4-480227 
4-655610 

Bnftt..***  ..  

A  bald  knob  about  400  feet  above  the  surrounding  country,  6  miles 
due  west  from  Lead  Hill,  Boone  Co.,  Ark.    There  was  a  small  honey- 

*  uigiiizea  Dy  v_jv^v^>^iv^ 
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Tlie  top  is  flat,  covered 


locust  tree  on  top,  which  was  used  for  signal 
witli  rocks,  and  is  about  2  acres  in  extent. 

I^ermanent  mark:  Cross  cut  on  solid  rock,  10  inches  below  surface, 
10-3  feet  northeast  of  signal  tree. 

[LaUtude,  36°  25'  50"-0«.    Longitude,  03°  OO'  52"-38.] 


To  station. 


Pine  (2).. 

Boat 

Trout... 
Kennedy 
Cedar.... 


Asim 

uth. 

o        / 

273    87 

05-62 

3    15 

34  18 

140    14 

00-46 

41    51 

48-43 

102    11 

53-38 

Back  azimuth. 

Log.  diet 

0 

, 

„ 

MeUtt. 

03 

40 

03-02 

4-480-227 

183 

14 

48-50 

4-530000 

320 

00 

26-50 

4-363505 

221 

44 

18-81 

4-453208 

12 

13 

06-08 

4-163281 

BOAT. 

A.  very  sharp  peak  at  north  end  of  Boat  Mountain,  in  the  north- 
east corner  of  Newton  Co.,  Ark.,  9  miles  southeast  of  Harrison  and  3 
miles  southwest  of  Valley  Springs,  Ark.    Has  timber  cleared  from  top. 

Permanent  mark :  Lone  tree. 

[Latitude,  36°  07'  33"- 17.    Longitude,  03©  02'  00"-20.] 


To  sUtion. 


Matny  Mountain 

Pine  (2) 

Kennedy  

Lead..-- 


Azimuth. 

o 
262 

03 

00-28 

225 

06 

56-22 

126 

40 

51-62 

183 

14 

48-50 

Back  azimuth. 

Log.  dUt. 

O         /              n 

82    28    38-80 

45    10    37-48 

306    34    CO -11 

3     15    34-18 

4-815415 
4-656610 
4-326016 
4-530000 

On  land  owned  by  Mr.  Kennedy  and  sometimes  known  by  the  name 
of  Pilot.  It  is  6  miles  west  of  Hanison  and  1  mile  sonth  of  Batavia, 
Boone  Co.,  Ark.  It  is  a  bald  rock  about  700  feet  above  the  surround- 
ing country. 

Permanent  mark :  U.  S.  G.  S.  cross  cut  in  rock. 

[Latitude,  36°  14'  24"-06.    Longitude,  03°  13'  31"11.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Boat 

0       /            // 
306    34    00  11 
221    44    18-81 
211    46    42-22 
121    27    00-76 
172    10    42-33 

02    55    55-06 

O             '            /' 

126    40    51-62 
41    51    48-43 
31     55    25-06 
301    16    08  01 
352    08    11-46 
272    47    08-63 

M^tert. 
4-826016 
4-453203 
4  -619886 
4-513776 
4-666043 
4-3475122 

Lead 

Cedar 

PyiX)n 

Bald 

CEDAR. 

A  sharp  peak  entirely  bald  on  side  and  cleared  of  timber  on  top. 
It  is  2  miles  southeast  from  Cedar  Creek  and  15  miles  southeast  from 
Forsyth,  Taney  Co.,  Mo. 

Digitized  by  VjOOQIC 
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PermaDent  mark :  Lone  tree. 

Latitude,  d»>  33'  82"-7e.    Longitude,  02o  58^  48"'fl0.] 


Cbuix 


To  station. 

Azimuth. 

Back  azimuth. 

O           '             II 

211    46    43-22 
102    11    58-38 
355    20    33-87 
200    10    28-75 
200    88    48-66 

Log.  dist. 

Kennedy 

O            /               II 

31    65    25-06 
12    18    06  06 
175    30    16-17 
110    80    46-48 
110    30    45-71 

M€tert. 

4-610886 
4-163281 
4-350660 
4-470180 
4-201744 

Lead..  ! 

Hammond 

Bald 

Trout 

HAMMOND. 

Located  about  5  miles  north  of  Taney  City,  Taney  Co.,  Mo.,  a 
about  1  mile  east  of  Taney  Oity  and  Springfield  road,  on  a  small,  shs 
knob  known  as  Hammond  Knob. 

Permanent  mark:  Lone  tree. 

[Latitude,  36o  45'  37"-02.    Longitude,  02^  SO'  50"-53.] 


ToatetioD. 

Azimuth. 

* 

Back  azimuth. 

Log.diH. 

Bald 

O           f             /' 

66    58    8202 
355    SO    83-87 

o        1          n 
245    47    55-00 
175    30    16  17 

Metert. 

4-462055 

4-850660 

Cedar 

TROUT 

A  low,  flat  hill  1  mile  southeast  from  Kirbyville,  Taney  Co.,  M 
Has  most  of  the  timber  cleared  from  the  top. 
Permanent  mark:  Lone  tree. 

[Latitude,  36°  36^  34"-40.    Longitude,  03©  08'  47"-74.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diat.  { 

1 

Cedar 

o        /       // 
200    33  48-66 
320    00  26-50 

O           1          II 

110    30  45-71 
140    14  00  -46 

MeUrt.    1 

4-201744  ' 

]>«4 

4-363506 

BALD. 

On  north  side  of  White  Biver,  in  Stone  Co.,  Mo.  It  is  about  1 
miles  west  of  Kirbyville,  Taney  Co.,  Mo.,  i:om  which  place  it  is  plainl 
visible.  It  is  reached  by  crossing  White  Eiver  at  the  north  of  Turke 
Creek.  Is  almost  entirely  bald  on  the  side  and  has  aU  timber  clearer 
from  top. 

Permanent  mark :  Lone  tree. 


[Latitude,  ZfSP 

30'  13"-80.     Longitude,  03°  17'  45"-27.] 

To  station.              Azimuth. 

Back  azimuth. 

Log.  diat. 

Kennedy 

0            /            II 

352    08    11-46 
290    10    28-75 

62  00    05-78 
36    40    05-00 

63  22    02-76 
245    47    55  00 

o        /         // 
172    10    42-33 
110    30    46-48 
241    51    08-48 
216    31    31  14 
243    15    27-02 

65    28    32-02 

Meter: 

4-666048 

4-470130 

4-404577 

4-.'i56682 

4 -265078 

4  462055 

Cedar 

PUotKnob 

Pvron  .  ..   .  ..... 

Bread  Tray 

Hammond 

uigiiizeo  Dy  v.jv^v^'i  HC 
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Bread  Tray  Moontain,  Barry  Go.,  Mo.,  is  5  miles  northwest  of  Pilot 
Enob.  It  is  about  one-eigbth  mile  long  and  quite  narrow.  Has  all 
timber  cleared  irom  summit  except  one  tree. 

Permanent  mark:  Lone  tree. 

[LAtitude,  UP  84'  45"*e3.    Longitude,  «8o  28'  47"-98.] 


To  station. 

Azimuth. 

Back  asimnth. 

Log.  diat. 

B4ld 

243    15    27-92 
13    39    30-16 

o        /         */ 
«B    22    02-76 
193    87    80-86 

M€Urt. 

4-265078 

4-897683 

Pyitm 

PILOT   KNOB. 

Pilot  Knob  is  about  15  miles  north  of  Berryville,  Ark.,  and  2  miles 
south  of  Viola,  Stone  Co.,  Mo.  It  is  a  sharp  knob  about  400  feet  above 
surrounding  country.  It  has  all  J:imber  cleared  from  summit  except 
one  tree,  left  for  signal. 

Permanent  mark:  Lone  tree. 

[Latitnde,  ZtP  32'  46"-34.    Longltnde,  93°  32'  46"-49.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  diat. 

Pyron 

o         '           n 
356    49    89-26 
241    51    08-48 
132    19    52  00 

73    10    31-27 

O         '           // 
176    50    01-71 

62    00    05-78 
312    14    02-66 
252    58    00-80 

Metert. 

4-280640 

4-404577 

4-204134 

4-516058 

Bald 

Lohmer 

Sugar 

LOHMER. 

Station  on  a  ridge  north  of  the  Oassville  and  Shell  Knob  road,  about 
11  miles  southeast  of  Cassville,  Barry  Co.,  Mo.,  and  1  mile  east  of  Judge 
Lohmer's  house.  A  48-foot  scaffold  was  built  around  a  large  black-oak 
tree,  which  is  trimmed  up. 

Permanent  mark  :  Black-oak  tree. 

[LaUtuda,  36°  80'  56"-00.    Longitude,  93o  42'  82"-43.] 


To  station. 

Aaimuth. 

Back  asimnth. 

Log.  dist. 

Pilot  Knob 

Sugar 

O            *              If 

312    14    02-66 
36    26    08  01 
ni'05    11-98 

O            1             II 

132    19    52-09 
216    19    26-65 
290    57    51-92 

Metert, 
4-294184 
4-452058 
4-291890 

Bnttarfield 

BUTTERFISLD. 


On  edge  of  the  right  of  way  of  the  St.  Louis  and  San  Franmco 
Raihx>ad,  about  halfway  between  stations  Butterfield  and  Exeter, 
Barry  Co.,  Mo.  Signal  scaffold  68  feet  high  built  around  a  large  black« 
oak  tree  and  projecting  above  the  top  of  the  tree.  ugmzeo  oy  ^^v^w^ 
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Permanent  niaik :  Black-oak  tree. 

[Lfttltade,  96<^  43'  43"-06.    Longitude,  93o  54'  48"-91.] 


[BDIX«122. 


To  »t«tion. 

Azimuth. 

Back  azimuth. 

Log.diat 

Lohmor - 

o          *           /• 
290    57    51-92 
357    05    13-28 

O            1            II 

111    00    11-98 
177    05    49-62 

MetSTi. 
4-291890 
4-475142 

ittiear * 

SUOAK. 

Station  on  Sugar  Mountain,  Benton  Co.,  Ark.,  which  is  5  miles  south- 
east of  Seligman,  Mo.y  on  the  Seligman  and  Eureka  Springs  road  and 
just  west  of  thc^  road. 

Permanent  mark:  Lone  tree. 

[L*tltQde,  36°  27'  36"-87.    Longitude,  93o  53'  48"-00.] 


To  fllMlon. 

Azimuth. 

Back  azimuth. 

Log.  dUt. 

VIM  Knob 

o          /             " 

252    58    00-89 
282    49    05-60 
177    05    49-6-J 
216    19    25-65 
26    20    06-78 

o          /            /' 

73  10  31-27 
103  01  57  05 
357    05    13-28 

36  26  08-01 
206    13    45-00 

Meten. 
4  -5160580 
4  -5212040 
4-4751420 
4 -4520580 
4-5601507 

Hkth-rtidd 

Lohnmr. ,, 

Oroh*rd., 

PYRON. 

"Pyroti  Mountain  is  about  2  miles  northeast  of  Berry ville.  Can-oil  Co., 
Ark*5  ami  m  about  H(K)  feet  above  the  town.    Has  about  2  acres  on  top 
and  is  cleared  of  timber,  except  one  tree  left  for  signal. 
Fermaneiit  maik :  Lone  tree. 

[Latitude,  36°  23'  35"-29.    Longitude,  93°  32'  08"-61.] 


Tu  Hiaiion. 

Azimuth. 

Back  azimuth. 

Log.dl8t. 

Kipnnodv  ,*••..... 

O         '            // 
301    16    08-01 
210    31    31  14 
176    50    01-71 

60    52    49-66 
103    01    57  05 
193    37    30-38 
340    21    31-29 

O            /              II 

121    27    09-76 
36    40    05-00 
356    49    39-26 
240    44    41-98 
282    49    05-60 
13    39    30  16 
160    23    45-71 

Metart. 
4-5187760 
,  4  -5566820 
4  -2306400 
4-3711983 
4  -5212040 
4-3275320 
4  -2267538 

Ikild     /. 

IHlf^l  Ruob 

^whIh         ........ 

BreM  Trav 

WatBOD.** 

WATSON. 


I 


About  15  miles  southeast  of  Berryville,  Ark.,  on  divide  between 
Piney  and  Osa^^e  Creeks,  and  2  miles  north  of  Piney,  Carroll  Co.,  Ark., 
on  public  laud<  It  is  rather  a  sharp  peak  and  has  all  the  timber 
cleared  from  summit  except  one  tree  left  for  a  signal. 


Digitized  by 


Google 
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Permanont  mark :  Lone  tree. 

[Latitude,  36°  15'  00"-09.    Longitude,  93°  28'  21"-56.] 
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To  station. 

Asimath. 

Log.dist. 

Swftin 

0         /         // 
99    38    46  03 

160    23    45-71 
50    30    37-87 

272    47    08-63 

o       /         // 
279    28    24-91 
340    21    31-29 
230    12    18-30 

92    55    53-06 

Mstert. 
4-4244809 
4-2267538 
4-7830238 
4-3475122 

Pyron 

Bfobbs 

KeDnf>dy 

About  10  miles  south  of  Eareka  Springs,  Madison  Co.,  Ark.,  about 
one-eigbtli  mile  west  of  the  road  between  Eureka  Springs  and  Hinds- 
ville,  Ark.  On  a  flat-top  mountain,  from  which  all  the  timber  was 
cleared  except  one  tree. 

Permanent  mark:  Lone  tree. 

[Latitude,  36°  17'  23" -38.     Longitude,  93°  45'  52"-66.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dUt. 

Pyron 

0          '           // 
240    44    41-98 
279    28    24-91 
25    26    05-55 
98    30    53-60 
64    03    14-03 

o        /        // 
60    52    49-66 
99    38    46  03 
205    18    03-99 
278    18    32-60 
243    52    11-63 

Msterg. 
4-3711983 
4-4244656 
4  -6787670 
4  -4991011 
4-4934958 

Watflon 

Hobbs 

Bogen 

Orcaard 

ROGERS. 

In  the  town  of  Bogers,  Benton  Co.,  Ark.,  2  blocks  east  and  1  block 
north  of  railway  depot,  over  center  of  water  tower;  elevated  2(J  feet 
above  the  top  of  the  tower,  which  is  73  feet  high  and  stands  in  the 
middle  of  the  street. 

Permanent  mark :  Center  of  water  tower. 

[Latitude,  36°  19'  53"-30.    Longitude,  94°  06'  43"-29.] 


To  station. 

Azimuth. 

Back  azimnth. 

Log.di8t 

Orchard 

o         /           n 
349    53    02  26 
278    18    32-60 

49    15    48-63 

o         /           n 
169    54    19-47 

98    30    53-60 
-229    06    21-91 

Metert. 
4-2000330 
4-4991011 
4-500107 

Swain 

Twin 

ORCHARD. 


About  3  miles  east  of  Springdale  and  8  miles  northeast  of  Fayette- 
ville,  Washington  Co.,  Ark.,  on  a  flat-top  hill  which  has  an  orchard 
growing  on  it.  Cooale 
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TTIS 
Pennanent  mark :  Stone  marked  /rg  set  in  ground. 

[Lfttitude,  36°  OO'  59"  •74.    Loogitude,  949  04'  82"-50.] 


(■ini.ui 


TostetioB. 

Aaimutb. 

BMk  Mimatk. 

Leg.ditt. 

8w»i]i 

o       /         // 
848    52    U -68 
206    13    45-00 
160    54    10-47 
88    04    26-53 
85    05    14-10 
345    30    52*56 

o         /          ft 

64    08    14*08 
26    20    06-78 
840    53    02-26 
217    69    20*66 
264    54    81-46 
165    33    51  01 

Mitsrt, 

4-4964968 

4*5601507 

4*2690880 

4*333068 

4-486666 

4*4830712 

SiigM: 

Roffers 

KmOot 

Twin 

Hobbs 

TWIN. 

About  15  miles  west  of  Fayetteville,  Washington  Co.,  Ark.,  on  the 
southern  of  two  round  peaks.  Has  all  the  timber  cleared  from  the 
summit  except  one  black-oak  tree. 

Permanent  mark:  Tree. 

[LaUtade,  36o  06'  42"*54.    Longitade,  94°  22"  42"*02.] 


TosUtioD. 

Azimuth. 

Back  MEimuih. 

Log.  dist. 

Roffen ••.*.. 

o        /        // 
229    06    21-91 
264    54    31-46 

32    19    55*01 

O            /            " 

49    15    48-68 

85    05    14  10 

212    14    52-26 

4*900107 
4-48i608 

4*382045 

OtShBTd 

DrAke  

About  5  miles  southwest  of  Fayettoville,  Washington  Co.,  Ark.,  on 
a  flat-topped  hill,  which  was  once  under  cultivation  but  is  now  waste 
land.  The  small  timber  was  all  cleared  away,  leaving  one  small  white, 
oak  tree,  rather  toward  the  south  eud  of  the  mountain. 

Permanent  mark :  Lone  tree. 

[Latitude,  36o  01'  00"-91.    Longitude,  94o  18'  11"*84.] 


To  sUtion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Orohard 

O           /             II 

217    59    20*66 
301    51     10-42 
77    20    08-03 
61    36    15-84 
34    36    53-48 
341    27    27*20 

0         /           If 

88    04    26-53 
121    50    22-47 
256    00    30*68 
341    27    88-46 
214    31    25*02 
161    20    46  10 

Metert. 

4-323958 
4-385381 
4*444016 
4*899889 
4 -302049 
4*271386 

Hobbs 

Drake 

Cane  Hill 

Skyliirht 

Sloane 

H0BB8. 


About  12  miles  southeast  of  Fayettoville  and  3  miles  south  of  Dur- 
ham, Washington  Co.,  Ark.,  on  a  northern  spur  of  the  Boston  range  of 
mountains.  There  is  a  cornfield  on  top  of  the  peak  in  which  a  grove 
was  standing.    This  grove  of  trees  was  chopped  down,  with  the  excep- 
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l^on  of  one  large  black  oak,  which  was  reserved  for  a  signal.    Instru- 
ment elevated  20  feet. 
Permanent  mark :  Black-oak  tree. 

[Latitude,  35o  54'  04"-07.    Longitude,  93^  69'  28"-90.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Wataon 

o        /           // 
230    12    18-30 
205    18    03-09 
121    59    22-47 

71    44    23*92 
165    33    5101 

0          /              /' 

50    30    87-87 
25    26    05-55 
301    51     19-42 
251    28    40-50 
345    30    52-55 

Metert. 

4-7830238 

4-6787670 

4-385381 

4-189822 

4*4830712 

Swain 

Kostler 

Sloane 

Orchard     

SLOANE. 

Sloane  is  about  15  miles  south  of  Fayetteville, Washington  Co.,  Ark., 
on  a  spur  of  the  Boston  range.  About  5  acres  of  timber  was  chopped 
down  to  clear  the  top.    Instrument  was  elevated  15  feet. 

Permanent  mark:  Large  white-oak  tree. 

[Latitude,  35°  61'  26"-29.    Longitude.  94°  09'  14"-99] 


To  station. 

Azimuth. 

Back  azimuth. 

Log  dist. 

Keatier 

0          /           /' 

161    29    46  10 
251    38    40*50 
67    37    14-62 
82    37    69-64 
9    53    35-75 
322    31    04  00 

o           /           " 

341    27    27-20 
71    44    23  02 
247    30    47*66 
262    30    14  16 
189    53    07  12 
142    35    01-60 

MeUn. 

4-271236 

4-189822 

4*254126 

4-303543 

3-854295 

4-224813 

Hobba 

Strickler 

Skylight 

Boston ^.... 

Wakefield 

SKYLIGHT. 

About  3  miles  west  of  Strickler,  Washington  Co.,  Ark.,  on  a  high, 
round  hill,  having  a  house  on  the  highest  part.  The  timber  has  all 
beeD  cleared  from  the  top,  but  has  a  fringe  of  trees  around  the  edge, 
through  which  lines  of  sight  were  cut.  The  station  is  just  in  front  of 
Mr.  Donham's  house. 

Permanent  mark:  Large  black-oak  tree. 

[Latitude,  35°  50'  02"13.  .  Longitude,  94°  22'  30"*28.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

Keatler 

o        /          // 
214    31    25*92 
262    30    14-16 
283    16    67*01 
135    51    62*07 
321    39    55-43 
357    58    54-14 

O         /           n 
34    36    53-43 
82    37    59-64 
103    24    13*51 
315    48    42*92 
141    41    13*71 
177    69    12-80 

Metert. 
4*392049 
4-303543 
4*284353 

3  -733676 
4*358366 

Boston 

Cane  Hill 

Strickler 

L«e 

BuU.  122 10 
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RESULTS  OF  PBIMAHY  TEIANGULATION. 

CANK   HILL. 


[BULL.1! 


About  5  miles  south  of  Summers,  Washington  Co.,  Ark.  Station 
on  the  northeast  point  of  a  big  flat  hill,  and  has  lines  of  sight  cut  out 
other  primary  points. 

Permanent  mark:  Large  white-oak  tree. 

[Laiitade,  35°  54'  32"-67.    Longitude,  04°  27'  68"-07.] 


To  station. 

Asimuth. 

Back  sEimnth. 

Log.dlflt. 

Skyliglit 

O           t            It 

315    48    42-92 
241    27    38-46 

O         /          n 

135    51    52  07 
61    30    15-84 

Jfetert. 
4  005343 
4-399880 

Kestler 

DRAKE. 

About  20  miles  west  of  Fayetteville  and  1  mile  west  of  Sammei 
Washington  Co.,  Ark.,  on  a  long  flat  hill,  the  station  being  oa  the  we 
end,  and  lines  of  sight  chopped  out  to  primary  stations. 

Permanent  mark :  Lone  white-oak  tree. 

[Latitude,  35°  57'  41"-53.    Longitude,  94°  81'  10"*00.] 


To  sUUon. 

Aximutli. 

Back  azimuth. 

Log.diat. 

Keatler 

O           t             1/ 

250    09    80-08 
212    14    52-26 

o       *         »/ 
77    20    08-03 
32    19    65-01 

4  -444910 
4-382045 

Twin 

8T&1CKLER. 

About  IJ  miles  southwest  of  Strickler,  Washington  Co.,  Ark.,  jui 
east  of  the  old  wire  road,  running  from  Fayetteville  southwest.  Hi 
all  the  timber  cleared  from  the  summit  except  one  tree. 

Permanent  mark:  Large  white-oak  tree. 

[Latitude,  Vfi  47'  44"-20.    Longitude,  M^  20^  10"*63.] 


To  station. 

Azimuth. 

Back  acimnth. 

Log.dist. 

Skylight 

O         /            n 

141    41    13-71 

247    30    47-66 

332    46    12-72 

7    52    01-94 

o        /           n 
321    39    55-43 

67    37    14-62 
152    49    11-70 
187    51    02-47 

Jfetert. 

3-733070 

4-254190 

4-220018 

4-272610 

Sloane 

Lockard 

Lee 

BOSTON. 

Boston  is  on  the  main  ridge  of  the  Boston  range  of  mountains 
about  IJ  miles  west  of  Winslow,  Washington  Co.,  Ark.,  which  is 
the  north  end  of  the  tunnel  of  the  St.  Louis  and  San  Francisco  £2 
way.    Is  about  100  feet  above  the  general  ridge.    Is  rather  fl«t  on 
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The  station  is  near  the  north  end  of  the  hill  and  has  lines  of  sight  cut 
throagh  to  other  primary  points.    Instrument  was  elevated  15  feet. 
Perinanent  mark:  Large  black-oak  tree. 

[Latitude.  35o  47'  37"-74.    Longltade.  94o  10'  08"-06.  ] 


To  atatioD, 

Acimiith. 

Back  aximath. 

Log.  dlflt. 

SkvUsht 

103    24  13-61 
189    63  07-12 
298    43  4814 
349    26  39  '11 

0            '           II 

283    16  57  -01 

9    63  35-75 

118    48  14-24 

109    27  24*16 

MsUr». 

4-284353 
8-854295 
4-115503 
4-024627 

sioSf ..::::  .:. 

Wakefield 

Cartri|cl&t 

WAKEFISLD. 

Wakefield,  in  Franklin  Co.,  Ark.*  is  about  10  miles  southeast  of 
Winslow  and  10  miles  northeast  of  Chester.  Has  all  timber  cleared 
from  summit  except  one  tree. 

Permanent  mark:  Lone  tree. 

[Latitude,  W>  44'  14"-02.    Longitude,  94°  02'  28"*60.] 


To  nation. 


Boston... 
Sloane ... 
Cartright 


Asimath. 


118  48  14-24 
142  35  01*09 
66    34    46-45 


Back  asimuth. 

Log.  diet. 

298    43    48-14 
322    31    04  00 
246    31    03-67 

Metert, 
4  115503 
4  -224813 
4  015411 

CAKTRIOHT. 

Cartright  is  on  a  high  ridge  3  miles  east  of  Chester,  Crawford  Co., 
Ark.  The  station  is  the  west  end  of  Mr.  Cartright 's  house,  which  is 
on  the  highest  ground. 

Permanent  mark :  West  end  of  the  comb  of  the  roof. 

[Latitude,  35°  42'  00"-22.    Longitude,  94^^  08'  46"-89.]' 


To  station. 

Asimutli.      1  Back  azimuth. 

1 

Log.  dist. 

Boston 

o        •         //               O          •        " 
169    27    24  15     349    26    39  11 
246    31    05-67       66    34    46*45 

MeUr». 
4-024527 
4-015411 

Wakefield.. 

LOCKARD. 


liockard  is  about  5  miles  west  of  Chester,  Crawford  Co.,  Ark.,  on  a 
round  hill,  which  has  all  the  timber  cleared  from  the  summit  except 
one  tree. 
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Permauent  mark :  Tall  black-oak  tree. 

[Latitude,  Mo  39*  37"-70.    Lonjfitude,  94P  W  <»"-63.] 


[BU1X.12 


To  station. 

Azimuth.      |  Back  azimuth. 

1 

Log.  diet. 

Metert. 
4-036555 
4  -226613 

L€e 

O              '                 HOI                 II 

70    52    08  76  1  250    48    10  76 
152    49    11  -70  ;  332    46    12  72 

Strickler 

LEE. 

Lee  is  about  13  miles  west  of  Chester  and  3  miles  south,  of  L< 
Creek,  Crawford  Co.,  Ark.  Is  a  sharp  peak  with  a  small  field  on  to 
The  station  is  near  the  center  of  the  summit.  Instrument  \^as  el 
vated  15  feet. 

Permanent  mark:  Large  black -*oak  tree. 

[Latitude,  .'too  37'  42"-12.    Longitude,  94°  21'  58"-45.1  • 


\        To  station. 

Azimuth.        Back  azimuth. 

1 

Log.  diet. 

'  Skyli&ht 

177    59    12-80     357    68    54  14 
187    51     02-47  1      7    52    01  94 
250    48    10-76  ,     70    52    08-76 

MeUr: 
4-358365 
4-272616 
4-036555 

1  Striclder 

1  Lockard 
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KANSAS. 


METHODS  OF  WORK. 

The  triangiilation  in  Kansas  conducted  by  the  Geological  Survey  is 
in  three  detached  belts,  each  of  which  starts  from  a  line  or  lines  of  the 
transcontinental  triangulation  of  the  U.  S.  Coast  and  Geodetic  Survey- 
The  southern  belt  begins  with  the  line  Fnlton-flutton  Mound  some 
20  miles  east  of  the  Missouri-Kansas  line,  and  proceeds  nearly  due  west 
until  the  Arkansas  Eiver  is  reached  at  Hutchinson.  From  litre  the 
general  course  of  the  river  is  followed  as  far  as  Lamed,  at  which  point 
topographic  conditions  favored  a  detour  to  the  west  and  nouthwest  to 
Dodge,  after  which  the  river  was  again  followed  to  the  preseut  termiiius 
near  Hartland. 

Field  work  of  triangulation  was  begun  in  1885  by  R.  TJ-  Goode,  who 
continued  it  as  far  as  Florence.  The  instrument  used  was  a  Gambey 
11 -inch  repeating  theodolite  with  two  verniers  reading  to  ten  seconds* 
No  azimuth  observations  were  taken  at  the  time,  but  a  subsequent 
observation  at  Florence  showed  only  a  very  small  error.  In  18811  this 
belt  was  continued  westward  by  H,  L.  Baldwin,  jr.,  as  tar  as  Spear- 
ville.  The  instrument  used  was  a  Fauth  8-inch  theodolite,  T^o*  362, 
reading  with  two  microscopes  to  2  seconds.  Azimuths  were  taken 
at  intervals  of  about  50  miles  in  this  and  all  subsequent  work. 

At  Spearville  a  base  line  7'1  miles  in  length  was  meai^nred  with  a 
300-foot  steel  tape  under  very  favorable  conditions.  The  hase  line  was 
divided  into  thirteen  sections  of  3,000  feet  each,  two  complt^tc  meii  surra 
of  each  section  being  made.  About  half  of  the  sections  were  lueasiiriHl 
a  third  time,  when  work  was  stopped  by  an  accident.  The  resulting 
probable  error  of  the  base  is  0'39  inch.  An  astronomical  determina- 
tion of  the  latitude  and  longitude  of  the  Spearville  end  of  tlie  base 
was  made  in  1889  by  Prof.  R.  S%  Woodward,  signals  beiu^  ext'Langed 
with  Si.  Louis  on  three  nights. 

In  1889  work  was  resumed  at  Spearville,  and  continued  by  a  .series 
of  small  but  well-proportioned  quadrilaterals  to  its  pre?4(Mit  ternimus 
near  Hartland.  All  of  the  southern  belt  west  of  Florence  rests  uijoii 
the  Spearville  base.  The  average  errors  of  closure  of  thL^  tti angles 
for  each  year's  field  work,  before  station  adjustment  was  made,  were 
respectively  7"-85,  a''-25,  and  l''-73. 

The  northeastern  belt  of  triangulation  was  executed  uofler  the  direc- 
tion of  Mr.  John  H.  Renshawe  in  1886.  The  angles  were  measured 
by  Mr.  E.  T.  Perkins,  jr.,  excepting  those  from  a  fewigiirfd ^litS(Di(Dgle 
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stations,  which  were  observed  by  Mr.  George  T.  Hawkins.  The  iustru- 
ment  used  was  the  Gambey  ll-inch  theodolite  used  during  the  previous  I 
year  in  the  southern  belt.  The  work  is  based  ux>on  the  U.  S.  Coast  and 
Geodetic  Survey  line  Blue  Mound-Eckman,  near  Lawrence,  and  pro- 1 
ceeds  in  a  westerly  direction,  the  axis  of  triangulation  being  about 
parallel  to  and  20  miles  north  of  the  Kansas  Biver. 

The  northern  belt  of  triangulation,  executed  by  Mr.  H,  L.  Baldwin,  I 
jr.,  in  1890,  uses  for  initial.  i)ositions  three  stations  of  the  transconti. 
nental  triangulation  of  the  U.  S.  Coast  and  Geodetic  Survey,  Vine  1 
Creek-Frey-Wilmer.    It  first  proceeds  northward  40  miles,  and  then  j 
takes  a  general  westerly  course  to  its  present  terminus  near  Lenora, 
Kana.     The  triangulation  consists  of  a  series  of   wel][-proi>ortioned 
quadrilaterals  of  much  larger  size  than  in  the  other  two  belts,  which 
was  rendered  possible  by  more  favorable  topographic  conditions.    The 
instrument  used  was  a  Fauth  8inch  theodolite,  No.  362,  reading  by  two 
micrometers  to  2",    Owing  to  the  small  errors  of  closure  no  figure 
or  station  adjustment  was  necessary.    The  average  error  of  closure  in 
60  triangles  is  2"-07.  I 

In  all  of  the  Kansas  triangulation  well-proportioned  figures  with , 
occasional  single  triangles  were  used,  since  the  topography  rendered  it  | 
possible  to  place  stations  wherever  desirable.    Angles  were  read  by 
the  method  of  directions,  both  singly  and  combined,  in  such  manner 
as  to  give  check  observations  on  each  angle  which  entered  into  the 
computations.    Adjustments  by  the  method  of  least  squai^es  were  made 
in  the  earlier  work,  in  which  less  accurate  instruments  were  used,  j 
In  the  later  work  the  closures  were  so  good  as  to  render  least-square  j 
adjustments  unnecessary. 

Nearly  all  of  the  stations  in  this  work  consisted  of  tripod  signals  ! 
built  of  rough  lumber.    Most  of  the  earlier  ones  were  tripods  about  10 
feet  in  height  supporting  an  upright  4  by  4  pole  and  boarded  to  near 
the  ground,  so  as  to  be  readily  distinguishable  at  a  distance.    In  the 
later  work  the  tripod  was  left  more  open  and  a  target  similar  to  that 
used  by  the  Missouri  Kiver  Commission,  consisting  of  boards  covered 
with  white  and  black  cloth  and  nailed  on  the  pole  at  right  angles  to  \ 
each  other,  was  employed.    In  some  cases,  where  it  was  necessary  to  ; 
elevate  the  instrument,  a  higher  and  larger  scaffold  was  built  for  the 
support  of  the  observer  and  within  this  a  smaller  tripod  was  erected  for 
the  support  of  the  instrument.  ! 

In  connection  with  the  triaiUgulation  in  Kansas  a  large  number  of 
townships  and  section  corners  were  located  usually  by  the  method  of  I 
directions  and  distances  from  the  triangulation  stations.  These  Iocs-  | 
tions  were  made  for  the  purpose  of  establishing  control  for  the  topo-  I 
graphic  work,  which,  in  the  plains  country,  is  largely  based  on  the  [ 
land  surveys.  j 

A  list  of  these  comers  with  their  positions  is  appended. 
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I>ESCBIPnON8  AND  POSITIONS  OF  STATIONS. 


CHAPKL  HILL. 

Triangulation  station  of  the  U.  S.  0.  &  O.  8.  in  Cass  Co.,  Mo.,  on 
land  belonging  to  Dr.  Joseph  Bagsdale,  abont  400  feet  from  his  house 
and  about  one-fourth  mile  south-southwest  from  the  village  of  Chapel 
Hill.     Station  is  in  the  NE.  i  of  the  SE.  J  of  sec.  1,  T.  47,  E.  29. 

Permanent  mark:  An  ale  bottle  filled  with  ashes  3  feet  below  sur- 
face. Surface  mark,  a  marble  stone  with  letters  U.  S.  C.  S.  cut  on  top. 
Two  witness  posts  were  set  5  feet,  resi)ectively,  north  and  south  from 
center  of  surface  mark. 

[Latitade.  88o  54'  52"U.    Longitnde,  9i°  03'  27"-27.] 


To  station. 

Azimuth. 

Back  asimnth. 

Log.  diet. 

O         t           ,1 

Thornton «2    04    23 

Normal \       301    29    31 

0       /       »• 
241    57    17 
121    41    84 

M€Ur$. 
4  •2677105 
4-6136400 

OWLER. 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Ja<ckson  Co.,  Mo.,  on 
a  small  hill  situated  about  one-third  of  a  mile  west  of  the  house  of  Mr. 
J.  O.  Bowler,  the  owner  of  the  land,  and  about  2J  miles  southwest  of 
the  town  of  Lee  Summit,  Jackson  Co.,  Mo.  It  is  in  the  NW.  J  of  the 
SW.  i  of  sec.  18,  T.  47,  E.  31. 

Permanent  mark:  A  bottle  of  ashes  3  feet  below  surflek^e  and  three 
posts  for  surflEU^  marks.    The  center  one  has  the  letters  XT.  S.  C.  8.  cut ' 
on  top.    The  witness  posts  are  set  5  feet,  respectively,  north  and  south. 

[Laftitnde«  W>  53'  20"-96.    Longitude,  04°  23'  38"-30.] 


To  atetion. 

Asimuth. 

Back  azimuth. 

Log.diat. 

Thornton 

O           /            n 

204    33    50 
344    30    22 
176    16    46  3 
62    31    45 

O            1            " 

114    80    33 
164    42    38 
356    16    57-2 
242    26    32 

Metsrt. 
4  1408642 
4  •4455354 
4  ■357886 
4-2082064 

Fnltou 

Independence 

BeiTV 

THORNTON. 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Cass  Co.,  Mo.,  on 
land  belonging  to  Mr.  Charles  T.  Thornton,  about  4  miles  northeast  of 
Pleasant  HiH.  It  is  in  the  NB.  J  of  the  NW.  J  of  the  N  W.  J  of  sec.  4, 
T.  46,  B.  30,  about  10  feet  south  of  the  line  bounding  the  section  on  the 
north.  The  north  line  of  the  section  separates  Cass  Co.  from  Jackson 
Co, 

Permanent  mark :  An  ale  bottle  filled  with  ashes,  2J  feet  below  sur- 
face.   A  marble  post  set  flush  with  the  ground,  with  the  letters  tf  ^^ 
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[fcinx.121 


C.  S.  cut  on  top,  is  the  surface  mar£.    Two  other  posts  are  set,  respec 
tively,  north  and  south  a  distance  of  5  feet  from  center  of  surface  mark, 

[Latitude,  38o  SO'  10"*25.    Longitude,  94°  14'  45"*83.] 


To  station. 

Azimuth. 

Back  azimuth. 

LoR.  dial. 

Baker  

o  /  // 
298    20    55 

14  39  00 
114  39  33 
241    57    17 

o  .  .• 
118  27  33 
194  36  37 
294    83    59 

62    04    23 

4-2404185 
4-3370185 
4  1496842 
4*2877196 

Fulton 

Bowler    

Chapel  Hill 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Johnson  Co.,  Mo. 
The  station  is  on  the  highest  part  of  a  prominent  hill,  about  1  mile  north 
of  the  town  of  KingsviUe.  It  is  in  Johnson  Co.,  Mo.,  in  the  S.  J  of  the 
B.  i  of  the  SE.  J  of  sec.  25,  T.  46,  E.  29,  on  land  belonging  to  Mr. 
Edward  Baker,  and  close  to  his  house. 

Permanent  mark :  An  ale  bottle  filled  with  ashes,  2 J  feet  below  sur- 
face. The  surface  mark,  a  marble  post  set  flush  with  surface,  with  the 
letters  U.  S.  C.  S.  cut  on  top.  Two  witness  x)osts  are  set  5  feet,  respec- 
tively, north  and  south  of  the  center  of  surface  mark. 


[Latitude,  38°  45'  41"-91.    Longitude,  94°  04'  1] 

"•78.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dial. 

Normal 

O             *         " 

270    08    33 

307    51    53 

22    09    45 

58    3e    02 

118    27    33 

O            '        n 

90    21    02 
128    OS    40 
202    05    37 
238    28    03 
298    20    55 

Mttert, 

4-4808037 

4-5399884 

4-4083201 

4-3875027 

4-2404185 

Caldwell    ...     . 

Hutton  Mound... 
Fulton 

Thornton 

Triangulation  station  of  the  XJ.  S.  C.  &  G.  8.  in  Cass  Co.,  Mo., 
about  2^  miles  east-southeast  of  Harrisonville,  Mo.,  on  land  belonging 
to  Mr.  L.  G.  Fulton.  It  is  in  sec.  2,  T.  44,  R.  31, 168-5  feet  from  tb( 
northwest  comer  of  the  northeast  quarter  of  the  section  and  71'1  feel 
south  of  the  fence  forming  the  boundary  of  Mr.  Fulton's  farm,  separat 
ing  it  from  the  main  road,  and  71*5  feet  east  from  a  small  house. 

Permanent  mark :  An  ale  bottle  filled  with  ashes,  2^  feet  below  sur 
face,  and  over  it  a  marble  post  2'1  feet,  the  letters  U.  S.  C.  S.  cut  ob 
top.  Two  sandstone  posts,  each  24  feet  long,  were  set  5  feet  north  and 
south,  respectively. 

[Latitude,  38°  38'  48"-48.    Longitude,  94°  18'  83"-07.] 


To  station. 


Azimuth. 


Button  Mound 

Baiter 

Berrv 

Bowler 

Thornton 


313  59    26 

238  26 

131  54 

104  42    33 

194  36    37 


U 


Back  azimuth. 

Logjdist. 

o 

/        n 

M€ter9. 

134 

04    16 

4  1938480 

58 

35    02 

4-3875027 

3U 

44    48 

4-4646681 

344 

39    22 

4-4455354 

14 

39    00 

4  -3370185 

uigiTizec 

5  Dy  ''"^J  v^  \^ 

ae 
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HUTTON  MOUin>. 

Triangulation  station  on  the  XT.  S.  G.  &  G.  S.  in  Cass  Co.,  Mo.  This 
station  is  on  a  hill,  locally  known  as  '^Big  Mound,"  belonging  to  Mr. 
Thomas  Hutton,  about  five-eighths  of  a  mile  east  of  his  house,  and 
about  14  miles  southeast  of  Hamsonville,  in  the  NB.  J  of  the  NW.  J  of 
the  SB.  i  of  sec.  1,  T.  43,  R.  30. 

Permanent  mark :  An  ale  bottle  filled  with  ashes,  2}  feet  below 
surface^  over  this  a  stone  post,  set  flush  with  surface,  with  the  letters 
U.  S.  C.  S.  cut  on  top.  Two  other  posts  were  set  5  feet,  respectively, 
north  and  south  of  station. 

[Latitude.  38°  32'  56"-24.    Longitude,  U^  10'  48"-82.] 


To  sUtion. 

Azimuth. 

Back  aximuth. 

Ix>g.dl8t. 

Baker 

0        /       // 
202    05    37 
260    20    22 
134    04    16 

O            «          " 

22    00    45 
86    36    14 
313    50    26 

MeUrt, 
4-4063201 
4-5680069 
4  1938480 

Caldwell 

Fulton 

NORTH  MOUND. 

Trian^nlation  station  in  Bates  Co.,  Kans.,  on  what  is  locally  known  as 
North  Mound,  in  the  SE.  J  of  the  NW.  J  of  sec.  19,  T.  40,  E.  30,  about 
7  miles  northeast  of  Butler  and  6  miles  southeast  of  Adrian. 

Permanent  mark:  Stone  set  in  the  ground,  marked  with  cross  and 
U.  8.  G.  S. 

Latitude.  3SP  20'  51  "45.    Longitude,  W  17'  13"-20.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Long  Mound 

Wooded  Mound... 

O           '            /' 

122    03    05-6 
87    01    37-1 

o           »              '» 

301    50    51-47 
266    49    11-02 

Metert. 
4-528461 
4  -466131 

LONG  MOUND. 

In  Miami  Co.,  Kans.,  on  what  is  locally  known  as  Long  Mound, 
about  12  miles  south  of  Louisburg  and  one-eighth  mile  west  of  the 
State  line,  in  the  SB.  J  of  the  SW.  i  of  sec.  2,  T.  18,  E.  25. 

Permanent  mark:  Stone  sunk  18  inches  below  surface;  top  flush 
with,  surface  and  marked  with  crofes  and  U.  S.  G.  S. 


[Latitude,  38°  30'  30"-94.    Longitude,  94^  36'  54"-36.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Wooded  Mound  . . 
Ellifton 

O          1            n 

1    32    38-97 
65    02    i:J-67 
301    50    51-47 

O         '           // 
181    32    25-59 
244    50    25-75 
122    03    05-6 

M4ten, 

4-288793 
3-858096 
4-528461 

North  Mound 

ioogle 
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V.  I 


RESULTS  OP  PRIMARY  TRIANGULATION. 

WOODED  MOUND. 


Ih  Linn  Co.,  Kans.,  about  8  miles  east  of  La  Gygne  and  3  miles  so 
west  of  West  Point,  in  the  8W.  J  of  sec.  2,  T.  20,  B.  25,  one-fourth 
west  of  State  line. 

Permanent  mark :  Stone  sunk  18  inches  in  the  ground,  marked 
cross  and  U.  S.  G.  S. 

[LaUtode, 38o  20'  00"$5.    Longitude, 94o 37'  15"-00.] 


To  ntotion. 

Azimuth. 

Back  azimuth. 

Log.dUt. 

Ellison 

O         t            tl 

159    50    51-79 
93    11    51-39 
266    49    11-02 
181    32    25-58 

o        /        // 
338    48    17-59 
272    59    67 '93 

87    01    37  1 
1    32    38-87 

MtUrt. 
4-342093 
4-446725 
4-466681 
4  •288788 

MoCook 

Nortd  Mound 

Long  Mound 

ELLISON. 

In  Miami  Co.,  Eans.,  about  3  miles  northeast  of  Lancaster,  ii 
SE.  J  of  the  SW.  i  of  sec.  18,  T.  18,  E.  25. 

Permanent  mark :  Stone,  top  flush  with  surface  and  marked  wi 
cross  and  U.  S.  G.  S. 

[Latitude.  38^  28'  52"-14.    Longitud^  84o  41'  24"-12.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diat 

Insane  Asylum... 
McCook 

0       1         // 

99    39    06-00 

55    51    47-99 

244    50    25-75 

338    48    17-58 

0         /            " 

278    28    48-15 
235    42    27  19 
65    02    13-67 
150    50    51-78 

Meter9. 
4  342576 
4-422603 
3-858086 
4-342083 

Long  Mound 

Wooded  Mound... 

M<:COOK. 

In  Linn  Co.,  Kans.,  about  9  miles  west  of  La  Cygne  and  10  miles  s 
of  Osawatomie,  on  land  owned  by  Mr.  McCook,  in  the  SW.  J  of 
SE.  J  of  sec.  35,  T.  19,  R.  22, 1,375  feet  west  and  35  feet  north  oi 
southeast  corner  of  the  section. 

Permanent  mark:  Stone  sunk  18  inches  in  the  ground,  top  flush 
the  surface,  marked  with  cross  and  U.  S.  G.  S. 

[Latitude.  38°  20'  48"-60.    Longitude,  94o  56'  W*OL] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dist. 

White 

O            »              /' 

118    06    59-0 
180    28    43-2 
272    59    67-93 
235    42    2719 

o           >            " 

298    04    22-28 
0    28    47-17 
93    11    51-39 
55    51    47-99 

Meten. 
4  088778 
4-268103 
4-4467^ 
4-4236S 

Insane  Asylum... 
Wooded  Mound... 
Ellison 

Digitized  by 


Google 
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INAAIfK  ASYLUM. 


In  Miami  Co.,  Eaii8.,  at  Osawatomie. 
l>iiildin£r.    In  sec.  2,  T.  18,  B.  22. 
Permanent  mark :  Center  of  cupola. 


Station  in  main  cupola  of 


[Ltttitade,  38d  30'  50"-86.    Longitod*,  M^  58'  10"-84.i 


To  staUon. 

Axiiuuth. 

Back  asiointh. 

Log.  dist. 

White 

O           '              1' 

40    42    40-37 

88    45    02-57 

279    29    48-15 

0    28    47-17 

o         »           f 

220    87    80  18 

288    87    15-88 

99    39    06-00 

180    28    43-20 

4-225875 
4-250700 
4-842576 
4-268103 

Wntom 

Ellison 

McCook 

WHITE. 

In  Franklin  Go.,  Eans.,  near  comer  of  Franklin,  Miami,  Linn,  and 
Anderson  counties,  on  land  owned  by  J.  H.  White,  and  is  in  the  SW. 
:^  of  the  NW.  i  of  sec.  14,  T.  J  9,  B.  21,  about  5^  miles  northeast  of 
Oreeley  and  5  miles  southeast  of  Lane. 

Permanent  mark:  Stone  sunk  18  inches  in  the  ground,  top  flush 
with  the  surface,  and  marked  with  a  cross  and  U.  S.  G.  S. 

[Latltade.  88o  23'  57"-06.    Longitude.  96»  03'  51"-80.] 


To  station. 


Azimnth. 


WntOD ,149  39  99-98 

Ontoh  College....!    74  54  35-7 

Insane  Asylom . . .  >  220  87  59  *  16 

HcCook >  298  04  22-28 


Back  azimuth. 

Log.  dist. 

o 

, 

„ 

MeUr$. 

329 

86 

34-5 

4-155448 

254 

48 

55-2 

4  139610 

40 

42 

40-37 

4-225875 

118 

08 

59-0 

4-088773 

WILTON. 

In  Franklin  Co.,  Kans.,  8  miles  east  of  Princeton,  and  about  8  miles 
northwest  of  Lane.  Station  is  center  of  the  chimney  of  Mrs.  Wilton's 
honse  in  the  SB.  J  of  the  SW.  J  of  sec.  1,  T.  18,  B.  20. 

Permanent  mark:  Chimney. 

[Latitode,  38o  30'  37"  -34.    Longitude,  95^  08'  60"-00.1 


To  station. 


Azimnth. 


I 


Dntch  College....     2>)  51  80-30 

Loamas I    77  09  26-30 

White .129  36  34-51 

Insane  Asylum...   268  37  15-33 


Back  azimuth. 

Log.  dist. 

o 

, 

,. 

Mstert. 

200 

48 

64-80 

4-231921 

256 

67 

48-28 

4-444930 

149 

39 

39-96 

4  155446 

88 

45 

02-57 

4-269700 

—    _. 

_    _ 



. 

DUTCH   COLLEGE. 


In  Anderson  Co.,  Kans.,  about  1  mile  southeast  of  Scipio,  on  the 
Kansas  Sonthem  Railway,  about  6  miles  north-northeast  of  Garnett,  in 

-**-****^^  uigiiizea  oy  vjv^v^Ylv^ 


i^e 


RESULTS   OF  PRIMARY   TRUNGULATION. 


[BUI 


the  capola  of  the  Dutch  Catholic  College.    In  the  NE.  J  of  the  S 
of  sec.  29,  T.  19,  E.  20. 
Permanent  mark:  Center  of  capola. 

[Latitude,  38°  22'  00"-30.    Longitude,  95°  13'  00"-18.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

T/oamatt , 

o          .             " 

114    46    01*80 
82    44    26-50 
254    48    55-2 
200    48    54-80 

O            •             I' 

294    37    01-31 
262    33    10  07 
74    54    35-7 
20    51    30-30 

Meters. 
4  366056 
4  -426359 
4-130510 
4 -231921 

Bock  Mound 

White 

Wilton 

LOAMAS. 

In  Franklin  Co.,  Kans.,  about  IJ  miles  south  of  Williamsburg 
land  owned  by  Mr.  Loamas,  in  the  center  of  the  SE.  J  of  sec.  30, 1 
E.  18. 

Permanent  mark:  Stone  sunk  in  the  ground  18  inches  and  ma 
with  a  cross  and  U.  S.  G.  8. 

[Latitude,  38°  27'  15"-04.    Longitude,  95°  27'  30"-12.] 


To  stotiou. 

Azimuth. 

Back  azimuth. 

Log.dist.  ' 

1 

RockMonnd 

Duval 

O             '             '» 

22    10    56  01 

62    12    45  14 

107    49    11-34 

294    a7    01-31 

256    57    48-28 

202    08    39-33 
242    06    06-46 
287    41    12-50 
114    46    01-80 
77    09    25-30 

Meters. 
4-151281 
4-245590 
4-291917 
4*366056 

Rokv 

Dutch  College .... 
Wilton 

ROCK  MOUND. 

In  Anderson  Co.,  Kans.,  about  7  miles  southeast  of  Waverly,  oi 
north  end  of  a  mound  in  the  SE.  \  of  sec.  3,  T.  20,  E.  17. 

Permanent-mark:  Stone  sunk  18  inches  in  the  ground,  the  top  t 
flush  with  surface,  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  38°  20'  09" -52.    Longitude,  95°  31'  10" -36.] 


To  station. 

A7.imuth. 

Back  azimuth. 

Log.  diet.  1 

Duval 

0          .           n 

115    37    23-20 
262    33    10  07 
202    08    39-33 

O            '              l> 

295    33    01-70 
82    44    26-50 
22    10    56-01 

Meters.  ' 
4  -054732 

Dutch  College.... 
Jjoaman  .   . 

4-428350  ' 
4*151281 

DUVAL. 


In  Coffey  Co.,  Kans.,  about  3  miles  southwest  of  Waverly.  Stati 
the  center  of  the  chimney  of  Duval's  house,  in  the  S  W.  J  of  sec.  2 
19,  B.  16. 


i. 


Digitized  by 


Google 


QAHKKIT.)  KANSAS. 

Permanent  mark:  Chimney. 

[Latitude,  38°  22'  48"-40.    Ixmgitude,  W  38"  "72.] 


157 


To  station. 


Roky 

Fillmore 

Allen 

Kock  Mound 
Loamas 


Azimuth. 


167  40  56  26 

125  40  10-36 

06  :i6  14-90 

295  33  01-70 

242  06  06-46 


Back  azimuth. 

Log.  diat. 

O            '             " 

Mettrt. 

347    39    86-73 

4  162216 

305    35    03-40 

4*168496 

276    31    52-96 

4  -OlSOTft 

115    37    23-20 

4-054732 

62     12    46  14 

4-245500 

In  Osage  Go.,  Eans.,  2  miles  west  of  Melveme,  on  land  owned  by 
Mr.  Jacob  Roky,  about  1,000  feet  northwest  from  his  house,  in  the  north- 
west comer  of  sec.  8,  T.  18,  R.  16. 

Permanent  mark:  Stone  sunk  IS  inches  in  the  ground  and  the  top 
flush  ^with  surface,  marked  with  a  cross  and  IT.  S.  G.  S. 

tLatitude.  38-  30'  28"-72.    Longitude,  95o  40'  19"-64.J 


To  station. 


Azimuth.        Back  azimuth.    Log.  diBt. 


Allen . . . 
Fillmoro 
Plumb.. 
Loamas. 
Duval  .. 


38  43  55  04 

57  43  57-51 

90  21  18-28 

287  41  12-50 

347  39  36-73 


208  40  52-28 

237  40  00-78 

270  18  59  09 

107  40  11-84 

167  40  56-26 


MeUrt. 
4  -171384 
4-020029 
4  -492761 
4  -201917 
4*162216 


In  Coffey  Co.,  Kans.,  about  6  miles  southeast  from  Lebo,  on  land 
owned  by  Clinton  Allen,  in  the  l^B.  J  of  the  NW.  J  of  sec.  21,  T.  19,  R. 
lo,  about  300  feet  south  of  section  line  and  500  feet  west  of  one-half 
section  line.  • 

Permanent  mark :  Stone  sunk  18  inches  in  the  ground,  top  flush  with 
sar£EU^,  and  marked  with  a  cross  and  U.  9.  G.  8. 

[LaUtude,  38o  23'  26''-62.    Longitude^,  95°  45'  13"*55.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dUt. 

Calvert 

o       »         *• 
100    43    54-50 
276    31    52-96 
208    40    52-28 
166    43    54-34 

0         /           n 

280  36  37-71 
96  36  40-90 
28    43    5504 

346    43    09*57 

MeUrt. 
4-239563 
4-013078 
4  -171384 
3-881425 

Bayal 

Roky      

Fillmore 

FILLMORE. 


In  Osa^e  Co.,  Kans.,  about  5  miles  northeast  of  Lebo  and  one-half 
mile  south  of  the  Kansas  Southern  Railway,  in  sec.  29,  T.  18,  R.  16, 200 
feet  nortli  of  road  on  section  line.  Station  is  chimney  of  Fillmore's 
hoiifle. 


uigiiizea  oy  ^^jv^v^pi  iv. 


Permanent  mark:  Chimney. 

[Latitude,  Z8P 27'  2fi"-80.    Lonfdtude,  96o  46'  25"00. 


l*Ub 


To  station. 

Asimatb. 

Back  azimntb. 

Log.  diat. 

Allen 

O           1              1 

346    43    00-57 
74    44    05-80 
104    40    51-89 
305    35    03-40 
237    40    00-78 

0          >             /' 

166    43    54-34 
254    37    33*47 
294    31    20-89 
125    40    10-36 
67    43    57-51 

Jfeter*. 
8-881426 
4-200654 
4-361402 
4  168496 
4-020920 

Calvert 

Plumb 

Duval 

Kokv 

CALVERT. 

In  Lyon  Go.,  i^ans.,  5  miles  dne  west  of  Lebo  and  13  miles  ea 
Emporia,  on  land  owned  by  Mr.  Calvert.  About  250  feet  south 
of  his  house,  in  the  NW.  i  of  the  NW.  i  of  sec.  11,  T.  19,  B.  13. 

Permanent  mark:  Stone  sunk  18  inches  in  the  ground,  marked 
a  cross  and  TT.  S.  G.  S. 

[Latitode,  38°  25'  10"-8B.    Longitude,  W>  56'  56"-60.] 


To  station. 

AKimatb. 

Back  aximntb. 

Log.  diet. 

Plninb 

O       1        n 
145    12    11  14 
54    48    69-01 
280    36    87-71 
254    37    33-47 

O           '           /' 

♦325    00    12-91 
234    44    30-84 
100    43    54-50 
74    44    05-80 

MeUn. 
4-085110 
4  -108214 
4-239563 
4-200554 

Chicago  MoiuMt... 
Allen. 

Fillmore 

PLUMB. 

In  Lyon  Co.,  Kans.,  on  land  owned  by  Senator  Plumb,  about  12  n 
northeast  of  Emporia  and  3  miles  southwest  of  Eeading,  in  the  S 
of  sec.  1,  T.  18,  B.  12,  546  feet  n^rth  and  1,518  feet  west  from  the  so 
east  comer  of  the  section. 

Permanent  mark:  Stone  set  18  inches  in  the  ground.  Top  flush  i 
the  surface  and  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude.  38°  30'  34"-76.    Longitude,  96©  01'  43"-20.] 


To  sUtion. 

Azimutb. 

Back  asimutb. 

Log.  diat. 

Cbicaeo  Mound... 
Stubbft 

o       •          */ 

11    28    24-04 

82    16    14-70 

270    13    59-09 

284    31    20-89 

O           *             /' 

191    26    53-71 
262    06    01-70 
90    27    18-28 
104    40    51-89 

Keters. 
4-248911 
4-881832 
4-492761 
4-361402 

Rokv 

Fillmore. . ...  -r ... . 

CHICAGO  MOUND. 


In  Lyon  Co.,  Kans.,  about  9  miles  southeast  of  Emporia,  in 
NW.  i  of  the  SE.  i  of  sec.  34,  T.  19,  R.  12.  About  5  miles  southi 
of  Neosho  Bapids,  on  the  Missouri,  Kansas  and  Texas  Bailway. 


Digitized  by 
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PonumeDt  mark :  Stone  sunk  18  inches  in  tiie  gronnd.    Top  fiOBh 
with  soi&ce,  marked  with  a  cross  and  IT.  S.  O.  S. 

[Latitade,  38o  21'  lO'^'^l.     LoligltndA,  96°  04'  OB"*SS.] 


ToaUtSon. 

Asimuth. 

Back  uimnth. 

Log.  diat. 

i  °    '    " 

JaeolwHottiid....     83    06    85-10 

Stubbs 124    47    16-66 

Phmb 101    26    63-71 

o      '       "          MeUn. 

361    54    0600        4-46B005 

304    38    35-00        4-304046 

11    28    24  04        4-248011 

8TI7IIB6. 

In  Lyon  Co.,  Eans.^  about  5  miles  southwest  of  Americas,  in  the  SE. 
i<tf  the  8E.  }  of  sec.  16,  B.  9,  406  feet  east  and  296  feet  north  fh>m  the 
soathwest  corner  of  the  section. 

Pennanent  mark:  Stone  sunk  18  inches  in  the  ground;  top  flush 
with  Uie  sorfaoe,  marked  with  a  cross  and  TT.  B.  6.  S. 

[I*ti«Bde.  380  28'  48"  -56.    Lottgltade,  9V>  18'  66"  -04. 


ToataUon. 

Asimuth. 

Back  aidmuth. 

Log.  diat 

Baker 

O          '           /» 

00    81    36-10 

25    52    2800 

304    38    35-00 

^    06    01-70 

o          *           n 

270    24    54-51 

205    48    4800 

124    47    16-66 

82    16    14-70 

4-172161 
4-306163 
4-394046 
4-381833 

ChicMO  Mound... 
Plamo 

• 

JACOBS  MOUND. 

In  Chase  Co.,  Kans.,  in  the  S£.  i  of  the  ]^W.  i  of  sec..  15,  T.  20.,  R 
d,  aboQt  6  miles  south  of  Safford,  on  Atchison,  Topeka  and  Santa  Fe 
Railway. 

Pcnnaiient  mark :  Stone  sunk  18  iAches  in  the  ground,  top  flusn 
with  surface,  marked  with  a  cross  and  U.  S.  G.  S. 

[Latttade.  88^  18'  57"-82.    Longitude,  06o  24'  ll"-58.] 


To  station. 

Asimuth. 

Back  aximnth. 

Log.diBt. 

BUwr 

Cattle  Baaoh 

Tedro 

O           1             II 

161    44    05-88 
126    37    26-67 
03    22    17-56 

O            1             *' 

341    41    30-80 
306    20    27-47 
278    13    57  -a 

Meters. 
4  •286702 
4  367601 
4-202743 
4-303027 
4  -800163 
4-460005 

78    11    83  18 
205    48    43-08 
261    54    08-80 

Stubba 

25    52    28-00 
82    06    35-10 

Chicago  Mound. . . 

BAKER. 


h  Chase  Co.,  Kans.,  about  8  miles  northwest  of  Safibrd,  iu  the 
8W.  ^  of  flie  SB.  ^  of  sec.  13,  T.  18,  B.  8,  on  a  mound  on  laud  owned 
by  H.  L  Baker,  and  about  thtee-fourth«  of  a  mile  east  of  his  house. 


Digitized  by 


Google 


«^f 


r 


Permanent  mark:   Stone  sunk  18  inches  in  the  ground,  top 
with  surface,  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  38°  28'  52"-41.    Longitude,  06°  28'  21"-28.] 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  diat. 

Cattle  Ranch 

Tedro 

o        '           n 

70    41    11-61 

38    11    07-51 

341    41    30-80 

270    24    54-51 

o          •             // 

250    35    46  0^ 
218    05    21-67 
161    44    05-89 
00    31     16  10 

Meters. 
4-127547 
4-339038 
4-285702 
4  172161 

Jacobs  Mound 

Stubbs 

CATTLE  RANCH. 

In  Chase  Co.,  Kans.,  about  5  miles  northeast  of  Elmdale  and  ab< 
miles  northwest  of  Strong,  on  a  ranch  owned  by  the  Western  C 
Company,  in  the  SE.  J  of  the  SE.  J  of  sec.  35,'  T,  18,  B.  7. 

permanent  mark :  Stone  sunk  2  feet  in  the  ground,  top  flush 
surface,  and  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  38©  26*  28"  -24.    Longitude,  96©  37'  03"  -25.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  diflt. 

Tedro 

O         '              II 

3    47    07-30 

40    44    00  17 

250    85    46  04 

306    29    27-49 

O            '              " 

183    46    45-72 

229    39    43-59 

70    41     11-61 

126    37    26-67 

Meters. 
4-160752 
4-118647 
4-127547 
4  -367001 

Weiohaas 

Baker  

Jacobs  Mound — 

TEDRO. 

Ib  Chase  Co.,  Kans.,  about  5  miles  south  of  Elmdale,  on  the  Atch 
Topeka  and  Santa  Fe  Railway,  in  the  'SB.  J  of  the  SW.  J  of  sec.  1 
20j  B.  7,  on  an  elevation  about  one-half  mile  southwest  of  the  hoi 
Eeuben  Tedro. 

Permanent  mark :  Stone  sunk  24  inches  in  the  ground,  top  1 
flush  with  the  surface,  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  38°  10'  34"-46.    Longitude,  96©  37'  38"-01.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Weiohaus 

Messer 

O          '           // 
114    54    11-70 

36    41    00-71 
183    46    45-72 
•218    05    21-67 
278    13    57-41 

o           «             «' 

204    50    17-00 

216    30    02-34 

3    47    07-30 

38    11    07-51 

93    Jte    17-66 

Meters. 
4  -tXKMlO 
3-800538 
4  -106752 
4-330038 
4-202748 

Cattle  Ranch. 

Baker  

Jacobs  Mound — 

jttESSER. 


Ill  Chase  Co.,  Kans.,  near  the  center  of  sec.  32,  T.  20,  E.  7,  c 

elevation  about  150  yards  west  of Messer's  house.    It  is  aboi 

miles  southwest  of  Cottonwood  Falls  and  about  5  miles  east-soutl 
of  Clements,  on  the  Atchison,  Topeka  and  Santa  Fe  Bailway. 
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Permanent  mark:   Earthen  jar  filled  with  ashes,  18  inches  below 
surface,  and  over  it  a  stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  38°  16'  12"-26.    I^ongltnde,  96°  4^  49"00.] 


To  station. 


I  Weirhana  . 
!  McLaiie  ... 


I  Te<lro- 
Tacobs  Muiiiid. 


Azimuth. 


156  34  23-60 
80  24  27-52 
216    30    02-34 


Bacl 

c  atimntb. 

Log.  diet. 

o 

// 

MeUrt. 

336 

32    27-57 

4  058296 

209 

15    43-02 

4-313610 

36 

41    00-70 

3-890538 

78 

11    33-18 

4-393927 

WEICHAU8. 

In  Gliase  Co.,  Eans.,  about  5  miles  west  of  Elmdale,  on  the  Atchison, 
Topeka  and  Santa  Fe  Railway.  It  is  in  the  SW.  J  of  the  8E.  J  of  sec. 
26,  T.  19,  R.  6.  On  southern  crest  of  ridge,  west  of  Weichaus's  house, 
1,500  feet  west  and  195*5  feet  north  of  the  southeast  corner  of  section  26.^ 

Permanent  mark :  Bottle  of  ashes  buried  2  feet  below  surface,  over 
which  is  a  stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  38°  21'  52"-57.    Longitude,  96°  43'  56"-30.] 


To  station. 


MoLane 

Tedi-o 

Cattle  Ranch 


Azimuth. 

Baok  azimuth. 

Log.  dist. 

56    14    39-74 
294    50    17  00 
229    39    43-59 

O            /            II 

236    07    50-80 
114    54    11-70 
49    44    00-17 

Meten. 
4  -285218 
4  -005410 
4-118647 

NEWHALL. 


In  Chase  Co.,  Kans.,  about  6  or  8  miles  southeast  of  the  town  of 
Florence,  in  yard  of  house  owned  by  Mr.  Newhall,  and  no  surrounding 
objects  except  a  few  scattering  trees  northwest  of  the  signal  on  flat- 
topped  ridge. 

Permanent  mark:  None. 


[Latitude,  38°  10'  30"13.    Longitude,  96o  53'  46"-84.] 


To  station. 


Azimuth. 


Herron '  123    22     29-2 

St.  John 75    22      58  5 

McLane i  170    49      231 


Back  azimuth. 


303  17 
255  19 
350  48 


46-8 
08-9 
41-6 


Log.  dist. 


Meters. 
4  -123743 
3  -970855 
4- 


M^^LANE. 


In  Chase  Co.,  Kans.,  in  NE.  i  of  SE.  J  of  sec.  31,  E.  5,  T.  20,  on  land 
owned  by  Mr.  McLane,  on  high  ground  about  one-half  mile  north- 
west from  house.    Signal,  lumber  tripod. 

.  Bull.  122 — 11  ,,g,^^,  ,y  Google 


i 


Permanent  mark:  Stone  buried  flush  with  surface  of  ground 
marked  U.  S.  G.  S.  +,  and  later  large  wooden  plug  was  placed. 

[Latitude,  38°  15'  57"'32.    Longitude,  9V>  W  53"-80.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Metert. 

4-2852176 

4-3136100 

WeichauB 

Me^ffer    

o          /           " 

236    07    50-80 

269    15    48  02 

73    40    26-60 

350    48    41-60 

O            1             II 

56    14    39-74 
89    24    27-52 

Horron 

253    36    25-40       3-9944218 
170    49    23-10       4  0093919 

Newhall 

1 

In  Marion  Co.,  Kans.,  on  a  small  knoll  5  miles  south  of  Mario 
public  road  a  few  hundred  feet  south  of  section  comer. 
Permanent  mark :  None. 


[Latitude,  38°  14'  27"-16.    Longitude,  97°  01'  23"-46.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Meters. 
4-108467 
3  -995216 
3  -9944218 
4-123743 

Dunkard 

o           /           '/ 

81    58    22-1 
347    55    32-7 
253    36    25-4 
303    17    46-8 

O           '             •' 

261    52    58-7 
167    56    25-2 
73    40    26-6 
123    22    29-2 

St  John  

Mc  Lane 

NewhaU 

ST.  JOHN. 


In  Marion  Co.,  Kans.,  on  rolling  ridge  about  7  miles  south  of  i 
Herron,  in  a  large  field  at  present  used  as  a  cow  pasture. 
Permanent  mark :  None. 

[Latitude,  38°  09'  13"-46.    Longitude,  96°  59'  58"-46.] 


To  station. 

Azimnth. 

Back  azimuth. 

Log.  dist. 

Dnnkard  ....  .   . . 

O           '        // 
118    04    31-1 

75    24    04-7 
167    56    25-2 

O             1          II 

297    58    15-5 
255    16    40-2 
347    65    32-7 

MeUrs. 
4-223999 
4-258168 
3  -995216 

Newt 

Uerron 

DUNKARD. 


In  Marion  Co.,  Kans.,  in  SW.  J  of  sec.  13,  T.  21,  R.  2  E.,  38( 
ejist  and  2,407  feet  north  of  the  southwest  corner  of  the  section. 
Permanent  mark :  The  section  corner. 

[Latitude,  38°  13'  28"-69.    Longitude,  97©  10'  06"-06.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Walton 

O          '            // 

29    27    27-3 

58    05    54-2 

297    58    15-5 

o        /         n 
209    25    01-4 
238    02    13-3 
118    04    31-1 

Metert. 
4  067905 
4-010386 
4-223999 

Bennett 

St.  John 
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NKWT. 


In  Marion  Oo.,  Kans.,  on  ridge  abont  3  miles  east  of  the  town  of 
^Walton.     No  close  objects  of  prominence. 
Permanent  mark :  None. 

LLatitude,  38°  06'  44"-73.    LongHude,  97^  11'  58"-24.] 


To  stotion. 

Aximuth. 

Back  aaimath. 

Log.  dist. 

Walton 

O         »          n 
126    59    50-2 

63    00    53-4 
255    16    40-2 

o         •           " 

306    58    33-^ 
242    58    32-4 
75    24    04-7 

MtUr». 
3  -577161 
3-795644 
4-268168 

Township  comor . 
St.  John 

WALTON. 


In  Harvey  Co.,  Kans.,  nearly  a  mile  northeast  of  the  town  of  Walton, 
and  about  1,000  feet  southeast  of  the  Atchison,  Topeka  and  Santa  Fe 
Sailroad. 

Permanent  mark :  None. 

[Latitude,  38°  07'  58" -43.    Longitude,  97°  14'  02"-ll.l 


To  station. 


Bennett 

Township  comer . 

Donkard 

Kewt 


Azimuth. 


148  15  26-7 

26  30  32-4 

209  25  01-4 

306  68  33-7 


Back 

azi] 

smth. 

Log.  dist. 

o 

, 

It 

Uettr; 

328 

14 

11-0 

3-748530 

206 

29 

27  0 

3-756524 

30 

27 

27-3 

4-067905 

126 

50 

50-2 

3 -577161 

TOWNSHIP  CORNKR. 

In  Harvey  Co.,  Kans.,  in  southeast  comer  of  sec.  36,  T.  22,  E.  1  E., 
43  feet  west  and  235  feet  north  of  township  corner,  townships  22  and 
23,  Ks.  1  and  2  E. 

Permanent  mark:  Township  corner. 

[Latitude,  38°  05'  12"-73.    Longitude,  97°  15'  46"-66.] 


To  station. 

Azimuth. 

Back  azimuth. 

Ix>g.  dist. 

Hover --• 

o        /         »/ 
144    58    22-5 

69    58    48-1 
177    39    38-5 
206    -29    27-9 
242    58    32-4 

o           »            »« 

324    55    40 

239    55    47-2 

357    30    23-3 

26    30    32-4 

63    00    53-4 

Utters. 
4-047788 
3  -917087 
3  -994874 
3-756524 
3-795644 

Newton       

Bennett  

Walton 

Newt 

BENNETT. 


In  Marion  Co.,  Kans.,  southeast  corner  of  sec.  36,  T.  21,  E.  1  E.,  546 
feet  nortli  and  1,461  feet  west  of  the  southeast  corner  of  the  section. 


and  about  75  feet  northeast  of  Bennett's  residence. 


ae 


ni£iOUAJxo    \jr      xri\Mrj3a,JXM\x      xski.ixi^\j(KJ±jJXXX\Ji.^» 


Permaneut  mark :  The  section  corner. 

[Latitude,  38°  10'  82"-99.    Longitude.  97°  16'  03"-24.] 


To  station. 


Royer 

Township  comer 

Duukard 

Walton. 


Azimuth. 


01  33-7 

39  23  3 

238  02  13-3 

328  14  11-9 


357 


Back 

azimuth. 

Log.  dist. 

o 

, 

,, 

Meiers. 

262 

59 

01-2 

3-781598 

177 

39 

33-5 

3-994874 

58 

05 

64-2 

4-010395 

148 

15 

26-7 

3-748530 

ItOYBR. 


In  Harvey  Co.,  Kans.,  on  NE.  J  of  sec.  5,  T.  22,  E,  1  E.,  12  feet 
and  1,664  feet  south  of  the  northeast  corner  of  the  section. 
Permanent  mark :  The  section  corner. 

[Latitude,  38°  10'  09"10.    Longitude,  97<3  20'  09"-84.] 


To  station. 


Hesston 

Nowton 

Bonnott 

Township  comer 


Azimuth. 


69  18  04-2 

3  10  35-3 

262  59  01-2 

324  55  40 


Jiack  azimuth. 

Log.  dist. 

O            /             " 

249    14    41  1 
183    10     16-7 
83    01    33-7 
144    58    22-5 

Meters. 
3  -932405 
4-123682 
3-781598 
4-047736 

NEWTON. 

In  the  city  of  Newton,  Harvey  Co.,  Kans.,  in  NW.  J  of  sec.  16, 
R.  1 E.,  85  feet  north  and  109  feet  west  of  the  center  of  the  se 
Center  of  the  cupola  of  the  opera  house. 

Permanent  mark :  Same. 

[  Latitude,  38°  02'  58"-56.    Longitude,  97°  20'  40"-06.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Hosston 

C             •             " 

144    38    52-3 
94     19    27-2 
183     10    16-7 
239    55    47-2 

O            /            II 

324    35    48-1 

274    13    54-3 

3    10    35-3 

59    58    48  1 

MeUrs. 
4  -099182 
4  -120651 
4  •123682 
3  -917087 

Ruth    

Royer     ... 

Township  comer  . 

HESSTON. 

In  Harvey  Co.,  Kans.,  in  NE.  J  of  sec.  16,  T.  22,  R.  1  W.,  4i; 
west  and  869  feet  south  of  the  northeast  corner  of  the  section. 
Permanent  mark:  The  section  corner. 

[LaUtude,  38°  08'  30"-86.    Longitude,  97°  25'  38"-62.] 


To  station. 


Black  Kettle 

Ruth 

Royer  

Newton 


Azimuth. 

o 

, 

„ 

93 

13 

05-6 

32 

26 

46  0 

249 

14 

41-1 

324 

35 

48  1 

Back 

azimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

273 

08 

06-4 

4-072347 

212 

24 

17-0 

4  040248 

69 

18 

04-2 

3-932405 

144 

38 

52-3 

4  099182 

\ 
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In  Harvey  Co.,  Kans.,  near  the  center  of  the  NE.  J  of  the  NW.  J  of  sec. 
13,  T.  23,  B.  2  W. 

Permanent  mark:  The  section  corner. 


[Latitude,  38°  03'  30"-50.    Longitude,  97°  29'  40"05.] 


To  station. 


Black  Kettle 

Dwarf 

HesHton 

Newton , 


Azimuth. 


149 
96 

212    24    17  0 
274    13    54-3 


11    11-5 
27    52-2 


Back  azimuth. 

Log.  dist. 

Meter$. 
4  062483 
4  175894 
4  040248 
4  120651 

O           t           ti 

329*08    41-6 

276    21    35-4 

32    26    46  0 

94    19    27-2 

BLACK  KETTLE. 

In  Harvey  Co.,  Kans.,  in  8E.  J  of  sec.  8,  T.  22,  B.  2  W.,  1,186  feet 
nortli  and  2,063  feet  west  of  the  southeast  corner  of  the  section. 
Permanent  mark:  The  section  corner. 

[Latitude,  38<>  08'  52"*10.    longitude,  97°  33'  43"-00.] 


To  station. 


Leslie  .. 
Dwarf.. 
Hesston 
Kuth  ... 


Azimuth. 


88  56  28-9 

47  27  49-9 

273  08  06-4 

329  08  41-6 


Back  azimuth. 

Log.  dist. 

o        /         // 

MeUrs. 

268    48    05-9 

4-297218 

227    24    02-6 

4  085725 

93    13    05-6 

4-072347 

149    11     11-5 

4  062483 

DWARF. 

In  Harvey  Co.,  Kans.,  in  SW.  quarter  of  sec.  4,  T.  23,  K.  3  W.,  72  feet 
east  and  640  feet  north  of  the  southwest  corner  of  the  section,  on  a 
sand  liill. 

Permanent  mark :  The  section  corner. 

[Latitude,  38o  04'  24"-78.    Longitude,  97^  39'  61"-2l.] 


To  station. 


LesUe 

Sheep  Ranch. 
Black  KetUe. 
Ruth 


Azimuth. 


125  54  10-6 

88  03  09-5 

227  24  02-6 

276  21  35-4 


Back  azimuth. 

Log.  dist. 

o        /        // 

Meter*. 

305    49    35-5 

4  127157 

267    57    41-7 

4  112791 

47    27    49-9 

4  -085725 

96    27    52-2 

4-175894 

LESLIE. 


In  Beno  Co.,  Kans.,  in  SW.  J  of  sec.  8,  T.  22,  E.  4  W.,  21  feet  north 
and  1,61 0  feet  east  of  the  southwest  corner  of  the  section. 

uigiiizeo  Dy  vjOOyiC^ 


Permanent  mark :  The  section  corner. 

[Latitude,  38^  08'  39"-43.    Longitude,  97°  47'  17"01.] 


To  statioD. 

Azimuth. 

Back  asimnth. 

Log.  dist. 

Sand  Hill 

o         /         // 

97    31    59-3 

14    08    27-9 

268    48    05-9 

305    49    35-5 

O           ' 

277    26    07-1 
194    07    34-9 
88    56    28*9 
125    54    10-6 

Meters. 
4  146108 
3-932558 
4 -297218 
4  127157 

Sheep  Kanch 

Black  Kettle 

Dwarf 

SHEEP  RANCH. 

In  Reno  Co.,  Kans.,  in  the  NE.  comer  of  sec.  13,  T.  23,  E.  5  T\ 
feet  west  and  4,565  feet  north  of  the  southeast  corner  of  the  se 
on  u.  sand  hill  on  the  west  side  of  the  road. 

Permanent  mark:  The  section  corner. 

[Latitude,  38<^  04' 10"- 15.    Longitude,  97°  48' 42"-82.] 


To  station. 

Aisimuth. 

Back  azimuth. 

Log.  dial. 

Sand  Hill 

0          /           /' 

130    40    59-9 
85    28    11-5 
194    07    34-9 
267    67    41-7 

o        /        // 

310    36    01-0 

265    20    20  1 

14    08    27-9 

88    03    09-5 

Meters. 
4  191636 
4-271868 
3-932558 
4-112791 

Two 

LoBlie 

Dwarf 

SAND   HILL. 

In  Reno  Co.,  Kans.,  in  the  SW.  J  of  th^  S£.  J  of  sec.  2,  T.  22,  R. 
0  or  8  miles  north  and  a  little  west  of  Hutchinson,  on  prominent 
dune. 

T'ermanent  rank :  None. 

[Latitude,  38°  09'  38"-57.    Longitude,  97°  56'  47"-08.] 


To  station. 


Lyona  

Sterling 

Leslie 

Sheep  Ranch 
Two 


Azimuth. 


137    24  12-2 

106    21  51  1 

277    26  07  1 

36  010 

28  00-9 


310 


Back  azimuth. 

Log.  dist. 

o 

, 

„ 

MeUrs. 

317 

16 

48-6 

4-410211 

286 

12 

11-6 

4-375840 

97 

31 

59-3 

4  146108 

130 

40 

59-9 

4  191636 

210 

25 

07-8 

4  129792 

TWO. 


In  Reno  Co.,  Kans.,  in  NW.  J  of  sec.  18,  T.  23,  R.  7  W.,  273  feet  \ 
and  1,776  feet  east  of  the  northwest  corner  of  the  section. 
Permanent  mark:  The  section  corner. 

[Latitude,  38^  03'  21"-56.    Longitude.  OS^*  01'  27"-49.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Sand  Hill 

o        /         ./ 
210    25    07-8 
138    52  .55-4 
265    20    20  1 

o        *         // 

30    28    00-9 

318    46    09-8 

85    28    11*6 

Meters. 
4  129792 
4-385499 
4-271868 

Sterling    .     . 

Sheep  Ranch 
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LYONS. 

In  Rice  Co.,  Kans.,  in  the  NE.  J  of  sec.  12,  T.  20,  B.  8  W.,  19  feet  west 
and  553  feet  sonth  of  the  northeast  comer  of  the  section,  several  miles 
east  of  Liyons. 

Permanent  mark:  The  section  corner. 

IT^Utade,  38°  19'  51"-93.    Louffitude,  ft8«>  08'  43"'70.] 


To  station. 

Asimuth. 

Back  aclmath. 

Log.  diet. 

Meters. 

4 -273315 
4  126189 
4-410211 

Millet 

o        /        // 
79    87    01  "7 

O           /            /' 
950     90      IQ  -R 

Sterlinfl: 

23    39    17-3  '    203    37    06-7 
317    16    48-6  p    137    2i     12 -i 

SaDclHill 

STBRUNG. 


In  Rice  Oo.,  Kans.,  in  SW.  J  of  sec.  16,  T.  21,  E.  8  W.,  286  feet  west 
and  1,464  feet  north  of  the  south  quarter  comer  of  the  section,  being 
center  of  cupola  of  Sterling  University. 

Permanent  mark :  Same. 


[Latitude,  38o  13'  14"-64.    Longitude,  08o  12'  24"-26.] 


To  etatloD. 

Azlmnth. 

Back  azimnth. 

Log.  dint. 

Mftsrs. 
4  198967 
4-343664 
4-126189 
4-875840 
4-385499 

Millet 

O          .           II         '         0          .          1. 

124    04    17-6  >     303    BR    dS-R 

Drifting  Sand 

Lyons ......  ...... 

73    01     47-5 
203    37    00-7 
286    12    11-6 
318    46    09-8 

252    52    51-5 
23    39    17-3 
106    21    51  1 
138    52    55-4 

Sand  Hill 

Two 

MILLKT. 

In  Rice  Co.,  Kans.,  in  the  SW.  J  of  the  NB.  J  of  sec.  18,  T.  20,  E.  9  W. 
On  north  side  of  the  public  road. 

Permanent  mark:  The  section  corner. 

[Latitude,  38o  18'  01"-67.    Longitude,  98°  21'  23"-26.] 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  dist. 

Raymond 

0        /         // 

79    15    40  1 

27    31     50-9 

303    58    43-8 

259    20    10-8 

O         /          n 

259    13    56-4 
207    28    28-0 
124    04    17-6 
79    37    01-7 

Meters. 
3-620867 
4-237176 
4-108067 
4  -273315 

Drifting  Sand 

Sterling 

Lvons 

RAYMOND. 


In  Rice  Co.,  Kans.,  in  the  SW.  J  of  sec.  23,  T.  20,  E.  10  W.,  668  feet  east 
and  1,336  feet  south  of  the  west  quarter  corner  of  the  section,      t 

uigiiizeo  Dy  x^jvJOvJIv^ 


168  RESULTS   OF   PRIMARY   TRI ANGULATION. 

Pennanent  mark :  Tiie  section  corner. 

ILalitudo,  38o  17 '  3«"-2».     Longitude.  98-5  24'  12"15.] 
To  station.        j       Azimuth.        Back  asimutli.    Log.  diat. 


Paatara ;  111 

Coantv  Line 77 

Drifting  Sand  ....I  U 

Millet.. 2M 


55-3  ' 
37  l 
28-5  < 
56-4  ' 


291  32 

257  23 

194  f2 

79  15 


23.8 
39-4 
50  1 
40  1  I 


Meien. 
4  -381532 
4-225(133 
4  177247 
3-620867 


[BtiLL.  122. 


I 


DRIFTING  8ANI>. 

In  Reno  Co.,  Kans.,  in  8  W.  J  of  sec.  8,  T.  22,  K.  10  W.,  1,228  feet  east 
and  3,760  feet  south  of  the  northwest  corner  of  the  section,  on  a  promi- 
nent knoll. 

Permanent  mark:  The  section  corner. 

[Latitude,  38°  09'  44"-89.    Longitude,  98^  26'  51"-0 


To  station. 


Azimuth. 


Raymond ;  194  52  50  1 

County  Line I  131  01  00  3 

Millet*. I  207  28  28  0 

Sterling.-.." I  252  52  51-5 

I 


8-1 


Back  azimuth.    Log.  diflt. 


Meter: 

4  177247  ! 
4  •2-20210  , 
4-237176  ' 
4-343664 


14 

54 

28-5 

310 

55 

41-6 

27 

31 

50-9 

73 

01 

47-5 

COrNTY   LINE. 


In  Kansas,  on  county  line  between  Stattbrd  and  Burton  counties,  431 
feet  west  of  the  southeast  corner  of  sec.  36,  T.  20,  li.  12  W. 
Permanent  mark:  The  section  corner. 

[Latitude,  38°  15'  37"-99.     Longitude,  98°  35'  26"-38.1 


To  station. 


Azimuth. 


Pasture i  154  23 

Mound I  79  12 

Drifting  Sand  ....  310  55 

Raymond '  257  23 


26-6 
30  0 
41-6 
39-4 


Back  azimuth. .  I^og.  dist. 


3:(4 
259 
131 

77 


20 
05 
01 
30 


53-3 
lH-0 
00-3 
37  1 


Meters. 
4  142485 
4  -2:17523 
4-220210 
4  -225033 


In  Barton  Co.,  Kans.,  in  the  NR.  \  of  sec.  28,  T.  19,  R.  12  W.,  9C3  feet 
south  and  1,040  feet  east  of  the  northwest  corner  of  the  section.  Sev- 
eral miles  east  of  Great  Bend,  and  1  mile  north  of  the  Atchison, 
Topeka  and  Santa  Fe  Railroad,  in  a  large  cow  pasture. 

Permanent  mark :  The  section  corner. 

[Latitude,  38°  22'  23'  -95.    Longitude,  98°  39'  33"-57.] 


To  station. 

1       Azimuth. 

Back  azimuth. 

Log.  dist.  ' 

o 

, 

II 

o 

, 

„ 

1      Mt;ter».    \ 

Cactus 

.      100 

51 

49-0 

280 

44 

01-4 

.       4  -269639  i 

Mound 

..       34 

48 

51-4 

214 

44 

12-1 

'       4  -283283  i 

Ravmond 

.1    291 

32 

23-8 

111 

41 

55-3 

,      4  -381532 

County  Line 

.|334 

20 

53-3 

i^ 

23 

26-6 

'      4  142485 

oogle 


WAItKlBTT.] 


KANSAS. 

MOUND. 
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In  Stafford  Co.,  Kaus.,  iu  the  NE.  i  of  sec.  18,  T.  21,  R.  13  W.,  254 
feet  west  and  196  feet  south  of  the  northeast  corner  of  the  section.  On 
a.  small  moand. 

Permanent  mark :  The  section  corner. 


[Latitod*.  380  13'  62"-48.    Longi  tade,  9S^  47'  04"24.] 


To  station. 


A  Kim  nth. 


t 


Pawneo 110 

Ackennan |  24 

Cactus 150 

Pasture |  214 

County  line |  259 


04-1  , 

43  G  I 
12  1  I 
18-0  I 


lack 

azimuth. 

Log.  dl«t. 

o 

, 

,, 

Meters. 

290 

20 

10-9 

4-348960 

204 

02 

29-6 

4-120549 

339 

05 

38  1 

4-314068 

84 

48 

51-4 

4-283283 

79 

12 

30-0 

4-237523 

ACKERMAN. 

Iu  Stafford  Co.,  Kans.,  in  the  SE.  i  of  sec.  22,  T.  22,  R.  14  W.,  241  feet 
east  and  273  feet  south  of  the  center  of  section  22. 
Permanent  mark:  The  section  corner. 

[Latitude,  38°  07'  21  "59.    Longitude,  98o  50'  45"-32.] 


To  station. 

1      Azimuth. 

Back  acimath. 

321    49    31-9 
273    04    26-4 
24    04    46-3 

Log.  dist. 

Pavnee 

Larnvd  

Mound 

1         O          '           " 

.      Ul    56    07-7 

93    12    32-7 

.|    204    02    29-6 

MeUrt. 

4  -401743 
4-2rJ578 
4-120549 

In  Barton  Co.,  in  the  NE.  J  of  sec.  16,  T.  19,  R.  14  W.,  21  feet  south  and 
828  feet  west  of  the  northwest  corner  of  the  section,  on  public  road 
northwest  of  Great  Bend. 

Permanent  mark :  The  section  corner. 

[Latitude,  38°  24'  ]7"-00.     Longitude.  98°  52'  06"-63.] 


To  sUtion. 


Pawnee 
Mound 
Pasture 


Azimuth. 

0 

, 

49 

50 

13-10 

339 

05 

36-10 

280 

44 

00-14 

Back  azimuth. 


Log.  diat. 


Meiers. 
229    44    26 -SO         4  249488 
159    08    43-60  I      4 -314068 
100    51    49-00         4-269639 


PAWNER. 


In  Barton  Co.,  Kans.,  in  the  SW.  J  of  sec.  19,  T.  20,  R.  15  W.,  533  feet 
west  and  1,027  feet  south  of  the  north  quarter  corner  of  the  section  on 
highest  part  of  rolling  ridge. 


uigiiizeo  Dy  v^jv^v^p. 


Permanent  mark :  The  section  comer. 

[LaUtudo,  380 18'  05"00.    Longitude,  90°  01'  25''-25.] 


To  station. 

Azimnth. 

Back  asimuth. 

Log.  diat. 

Dagout 

O          '            " 

74    21    27-7 

10    50    16-5 

290    20    10-9 

229    44    26-5 

321    49    31-9 

O           '             /' 

254    13    49-5 
190    48    45  1 
110    29    04-1 
49    50    13  1 
141     56    07-7 

M€ter$. 

4-271204 

4-281684 

4*348960 

4-249488 

4  -401743 

Lamed 

Mound 

CactuA 

Ackerman 

LARNED. 

In  Pawnee  Co.,  Kans.,  in  the  SB.  i  of  sec.  15,  T.  22,  R.  16  W,,  64 
north  and  2,065  feet  west  of  the  southeast  comer  of  the  section,  » 
miles  south  of  Lamed,  on  the  highest  mound  in  the  vicinity. 

Permanent  mark:  The  section  corner. 

( Latitude,  38^  07'  55"-74.    Longitude,  99°  08'  52"-94.] 


To  station. 

Azimuth. 

Back  aEimntb. 

Log.  dist. 

Meter$. 
4-298871 
4-174463 
4-281684 
4-283578 

Dugout 

O           '            /' 

133    41    20  0 

79    49    03-4 

190    48    45-1 

273    04    26-4 

o          »          " 

313    36    14  0 

259    42    50-7 

10    50    16-5 

93    12    32*7 

Garfield 

Pawnee 

Ackerman 

1>U(K)UT. 

In  Pawnee  Co.,  Kans.,  in  tlie  WN.  \  of  sec.  6,  T.  21,  R.  17  W.,  1,36 
east,  and  1,723  feet  south  of  the  southwest  corner  of  sec.  21,  T. 
17.    On  highest  ground  near  ruins  of  a  sod  house. 

Permanent  mark:  The  section  comer. 

[Latitude,  38^  15'  21"- 16.    Longitude,  99^  13'  44"-80.] 


To  station. 


euarry 
arfleld 
Pawnee 
Larncd  . 


Azimuth. 

o 

,, 

%b 

55 

03  0 

1 

00 

38-4 

254 

13 

49-5 

313 

35 

14-0 

Back 

azimuth. 

Log.  diat. 

o 

, 

„ 

Meten. 

260 

47 

53-5 

4-227045 

181 

00 

31  1 

4-214611 

74 

21 

27-7 

4-271204 

133 

41 

20-0 

4-298871 

GARFIELD. 


In  Pawnee  Co.,  Kans.,  in  the  SW.  i  of  sec.  30,  T.  22,  R.  17  W.,  2 
south  and  2,047  feet  east  of  the  west  quarter  corner  of  the  se 
About  2  miles  north  of  Garfield  and  one-fourth  of  a  mile  east  of 


I 


Digitized  by 


Google 


QAMNvrr.]  KANSAS. 

Permanent  mark:  The  section  corner. 

'    [l4iUtud^38o06'29"e3.    jKfB^tud^,99f>  W  S&"98.] 


To  etation. 


Quarry . 
Bardett 
Dngoiit. 
Laroed  . 


Aftlmutb. 

Back  azimath. 

O           1            II 

314    30    33-2 

278    25    03-0 

1    00    38-4 

79    49    03-4 

Log.diat. 

0          t          If 

134    37    34-7 
98    36    40-4 
181    00    31  1 
250    42    50-7 

4-867248 
4-444370 
4  -214611 
4-174463 

171 


QUABRT. 


In  Pawnee  Co.,  Kans.,  in  NW.  ^  of  sec.  5,  T.  21,  E.  19  W.,  635  feet 
.  east  and  2,275  feet  south  of  the  northwest  comer  of  the  section. 
Permanent  mark :  Section  corner. 

[Latitude,  W>  15'  19"-81.    Longitude,  99o  25"  18''-64.] 


To  station. 


Frank  .. 
Bnrdett 
Dagont. 
Garfleld 


Aiimath. 


78  05  27-6 

41  41  26-2 

209  47  53-5 

814  80  38-2 


Back 

asimntb. 

Log.  dUi. 
MtUrt. 

0 

, 

„ 

257 

54 

20-7 

4-428074 

221 

39 

49-3 

4  -214248 

89 

55 

03  0 

4-227045 

134 

37 

34-7 

4-367248 

BUBDETT. 

In  Pawnee  Co.,  Eans.^  in  the  :JfW.  J  of  sec.  17,  T.  22,  E.  20  W.,  15  feet 
soutli  and  1,326  feet  east  of  the  northwest  comer  of  the  section,  on 
public  road  on  ridge  crossing  it. 

Permanent  mark:  The  section  comer. 

[Latitude,  38'>  08'  43"-23.    Longitude,  W>  32'  46"-31.] 


To  station. 

Asimuth.        Back  azimath. 

Log.diat. 

4*223071 
4-025109 
4-444370 
4  -214248 

Frank  

o       /         // 
113    31    15  0 

28    23    13-8 
278    25    03  0 
221    39    49-3 

o       /          // 
293    24    45-7 
208    21    06-8 
98    36    40-4 
41    44    26-2 

Laet  Chance 

Garfleld 

OuaiTv 

LA8T  CHAl 

^CK. 

In  Hodgeman  Co.,  Kans.,  in  SW.  J  of  sec.  14,  T.  23,  R.  21 W.,  1,366  feet 
northL  and  397  feet  east  of  the  southwest  corner  of  the  section,  a  few 
hundred  feet  east  of  a  stone  dngout. 

Permanent  mark :  The  section  comer. 

[Latitude,  ZgP  03'  40"-85.    Longitude,  99°  36'  J2"-94.] 


Testations. 


Orwell 

Cheese  factory 

Frank 

fiurdett 


Asimnth. 


76 

45 

147 

208 


43 


25  1 
58-8 
36  0 
06-3 


BaokaBimuth. 

Logdist. 

MfUr». 

4-258737 
3-711399 
4-270089 
4  025100 

jiosTizeo  nv  -^^ 

o         /           // 
256    35    58-9 
225    07    26-6 
327    08    14-7 

28    23    13-8 

J«vi 


ogle 


CHEESE  FACTORY. 


In  Hodgeman  Co.,  Kans.,  in  SE.  J  of  sec.  29,  T.  21,  R.  23  W.,  1,000 
west  and  14*5  feet  north  of  the  southeast  comer  of  the  sectio 
mile  southwest  of  the  cheese  factory  on  public  road. 

Permanent  mark:  The  section  corner. 


[LatitndP,  38°  01'  43"-15.    Longitude,  99°  38'  42"-51.] 


To  station. 

Azimuth. 

Back  azimuth. 

O            '             '* 

253    87    55-4 
205    42    02  0 
267    40    36  1 
45    08    58-8 

Log.  dial. 

FiratView 

SiJearville 

Orwell 

O          /          n 

73    44    52-6 

25    46    00 -3 

87    46    30*0 

225    07    26-6 

Meter: 
4-236135 
4-338358 
4  146807 
8-711399 

Last  Chance 

In  Hodgeman  Co.,  Kans.,  in  the  SE.  \  of  sec.  22,  T.  21,  R.  22  W., 
feet  north  and  1,440  feet  west  of  the  southeast  comer  of  the  sectio 
Permanent  mark:  The  section  corner. 

[Latitude,  38°  12'  19"09.    Longitude,  99°  43'  16"-18.] 


To  station. 


Azimuth. 


Orwell !  19  59  42-8 

La»t  Chance 327  08  14-7 

Quarrv 257  54  20  7 

Burdott 293  24  457 


Baclj 

azimuth. 

Log.  diat. 

o 

*       // 

Metere. 

199 

56    37-2 

4 -331513 

147 

12    36  0 

4  -279089  1 

78 

05    27-6 

4  -428074 

113 

31     15  0 

4  -223071 

SPEAK  VI LLK. 


In  Ford  Co.,  Kans.,  in  town  of  Spearville,  at  the  northeast  end  of 
base  line  measured  in  1889. 

Permanent  mark :  A  cubic  yard  of  concrete  underground,  with  b] 
pier  capped  with  a  heavy  slab  of  sandstone  above  ground.    East 
of  base  line  prolonged  50  feet  and  a  large  sandstone  with  copper  1 
buried  about  18  inches  below  surface. 

[Latitude,  37°  51'  06"-34.    Longitude,  99°  45'  10"-05.] 


To  station. 

Azimuth. 

Back  azimuth. 

O              1            II 

237    05    13-17 
334    23     17-67 
299    24{    27-49 

Log.  diat. 

Wright 

,           n 

57    09    14-70 
154    26    15-92 
119    30    52-45 

Meteri. 
4  -059556 
4  -214979 
4-308051 

First  View 

PurdyviUe 

ORWKLL. 


In  Hodgeman  Co.,  Kans.,  in  S  W.  J  of  sec.  25,  T.  23,  R.  23  W.,  830  i 
north  and  4,720  feet  west  of  the  southeast  corner  of  the  section. 


Digitized  by 


Google 


^uamar.]  KANSAS. 

PermaneDt  mark:  The  section  corner. 

[Laatudo,  38©  01'  26"08.    Longitade,  W>  48'  l«"-«6.] 
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To  station. 


First  View 

Cheese  factory 
Last  Chance . . . 
Frank 


Asimath. 


30  27  30-5 

267  40  36  1 

256  35  58-9 

IW  56  37-2 


Back  asimath. 

Log.  dist. 

0         #      •// 
210    26    27  0 
87    46    3<>0 
76    43    26  1 
10    50    42-8 

MeUrt. 

3-695071 
4  146807 
4  -258737 
4  -331513 

FIRST    VIEW. 

In  Hodgeman  Go.,  Kans.,  in  SE.  ^  of  sec.  3,  T.  24  B.  23,  W.,  3  feet  north 
and  287  feet  east  of  the  soath  qaarter  corner  of  the  section,  in  road. 
Permanent  mark :  The  section  corner. 

[Latitode.  37°  50'  06"-27.    Longitude,  90°  50'  00"11.] 


To  station. 
Wright 

Asimuth.        Back  azimuth. 

O            /            '/       1         0           '            '/ 

6    53    17-3       186    52    13  6 
334    23    21-2  .     154    26    19-5 

Log.  dist. 

Meten. 

4 -325833 
4-214979 

SpearviUe 

WRIGHT. 

• 

In  Ford  Go.,  Kans.^  at  the  southwest  end  of  the  SpearviUe  base  line, 
on  highest  ground  in  sec.  8,  T.  26,  R.  23  W.,  and  just  south  of  the  Atchi- 
son, Topeka  and  Saijta  Fe  Railroad,  about  2  miles  northeast  of  Wright. 

Permanent  mark:  A  cubical  block  of  sandstone,  16  inches  square 
sank  15  inches  below  the  surface.  Hole  drilled  in  the  top  and  a  copper 
bolt  1  inch  in  diameter  and  6  inches  long  inserted.  Cross  cut  m  the 
top  of  the  bolt. 

[Latitude,  37°  47'  44"-38.    Longitnde,  99°  51'  43"-91.] 


To  station. 


SpearviUe  . 
PurdyWlle. 

Bodf^ 

Merfdian  . . 
First  View 


Asimuth. 

o 

, 

/, 

237 

05 

13-17 

153 

33 

07  03 

H2 

26 

03-26 

118 

12 

50-87 

186 

52 

13 -b 

Bacl 

kasi 

muth. 

Log.  dist. 

o 

, 

„ 

Meters. 

57 

09 

14-70 

4  -059556 

333 

29 

44  12 

4  -258198 

262 

19 

25-23 

4-205125 

298 

07 

50  16 

4  -13366:J 

6 

53 

17-3 

4-325833 

PIJBDYVILLE. 


In  £[odgeman  Co.,  Kans.,  in  section  21,  near  the  southeast  comer, 
54*6  feet  north  of  comer. 


Digitized  by 


Google 
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RESULTS   OF   PRIMARY   TRIANGULATION. 


[Buu.  123 


Permanent  mark :  Bottle  placed  2  feet  below  surface,  above  which  i 
placed  a  rock,  marked  thus  ^,  to  note  the  center  of  the  station 

[Latitade,  3T>  56'  30"-51.    Longitude,  99^  57'  14"*45.] 


To  station.  ^ 

Aaimnth. 

Back  asimuth. 

Log.  di»t. 

Spcarville 

Wrieht 

O           •              " 

299    23    27-49 
333    29    44*12 
23    08    26*15 
58    59    07*72 
21    44    24*24 

0           *             /' 

119    30    52*45 
153    83    07-03 
203    00    10*33 
238    53    08*69 
201    42    46  08 

Meten. 

4-308061 

4*258198 

4*299657 

4  -221898 

4-023153 

Dodge 

Snyoer 

Meridian 

MKRIDIAN. 

In  Ford  Co.,  Kans.,  near  the  center  of  the  north  side  of  sec.  30,  T.  25 
K.  24,  and  is  on  flat  ground,  a  little  west  of  the  present  location  of  th< 
public  road  and  on  the  eastern  side  of  a  cornfield. 

Permanent  mark :  Bottle  26  inches  below  surface,  above  which  is  s 
sandstone  rock,  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  37^  51'  12"  71.     Longitude,  99°  59'  54"  -26.1 


To  statisn. 

Azimuth. 

Back  aasimuth. 

Log.  dist. 

PnrdyviUe 

Wright 

0           /              /« 

201    42    40-08 
298    07    50  16 

O            '                U 

21    44    24*24 
118    12    60*87 

Meter*. 
4  023153 
4*133663 

DODGK. 

In  Ford  Co.,  Eans.,  on  the  highest  part  of  a  hill  in  section  22,  three 
fourths  mile  west  and  one-fourth  mile  south  of  Soul^  College. 

Permanent  mark:  Bottle  2  feet  below  surface,  above  which  is  a  roc 
marked  thus  A>  ^  ^o*®  ^^®  center  of  the  station. 

[Latitude,  37o  43'  35"*40.    Longitude,  lOOo  02'  33"*52. 


To  station. 


PurdyviUe  . 

Wright 

Snyder 

Grand  View, 


Asimuth. 

o 

, 

203 

00 

10-33 

262 

19 

25*23 

146 

21 

47-56 

58 

58 

41*25 

Back  azimuth. 

Log.  dist. 

o 

, 

tt 

Meter*. 

23 

03 

26-15 

4*299657 

82 

26 

03-26 

4*205125 

326 

19 

04-84 

4  068561 

238 

51 

17*61 

4  316707 

In  Ford  Co.,  Kans.,  on  west  side  of  sec.  19,  T.  25,  R.  25,  a  few  hun 
dred  feet  northeast  of  Joseph  He's  house  and  on  the  east  side  of  th 
public  road. 


Digitized  by 


Google 


bottle  2^  feet  below  finrfaee,  cner  wliich  m  p]d436d 
^,  to  note  tile  center  of  the  tstatioD.    Iii^truinejjt 


ide.ar:  M'  51'-W.    I^nptudP,  lUtP  08'  Ei"«M>.] 


lU. 

Asimntli. 

Baek  ulmutli. 

Li«.J^ 

o 

t 

H 

:? 

n. 

3frt#rf*. 

S3» 

u 

Oft  eg     58 

.^& 

tr7'7t! 

4:S2l«>fl 

l» 

i» 

(14  8A  ,  116 

21 

47  -W 

1  '(.3<W5ltt 

n 

51 

31-62 

306 

le 

19   00 

1 3«eii$ 

m 

3» 

82 -21 

206 

33 

1*01 

i'vssm 

GltAXUVrEW. 
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33 

Mirr 
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CIMARKON. 


,  in  the  I?E,  ^  of  aac.  1,  T,  26,  li.  28. 


Permanent  mark:  Bottle  30  inches  below  the  sorface,  above  whic 
a  rock  marked  thus  A,  noting  center  of  the  station. 

[LaUtude,  37°  49'  25"-42.     LoDgitade,  100°  19'  3»"0l. ) 


To  station. 
Marblo 

Azimuth. 

Back  azimutb. 

Log.  dist. 

O           /              II 

228    09    01-83 
335    13    20  97 

O           .             n 

48     10    44  03 
155    16    24-85 

Meters. 
3 -737785 
4-244532 

Grandview 

INGAIXS. 

In  Gray  Co.,  Kans.,  in  the  NE.  J  of  sec.  26,  T.  25,  K.  29,  about 
miles  northwest  of  the  railroad  station. 

Permanent  mark:  Three  triangular  holes  cut  in  the  ground  at 
apices  of  an  equilateral  triangle  20  feet  on  each  side,  and  at  the  cei 
of  the  triangle  is  a  large  limestone  rock  marked  with  a  cross  and  U.  ^ 
S.,  and  27  inches  below  the  surface  is  a  bottle  which  marks  the  posi 
of  the  instrument. 

( Latitude,  37--'  51'  01"-57.     Loogitude,  100^  28  03"-64.1 


To  station. 


Azimuth. 


Marble 1267  33  39-97 

Grandview 313  45  27  -92 

Ina 2  30  50-63 

Pierceville 106  30  11-30 


Bad 

Ic  azimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

87 

40 

31-87 

4 -215472 

133 

53 

40-90 

4-436316 

182 

30 

36-13 

4  120838 

286 

30 

00-86 

4  -187146 

In  Gray  Co.,  Kans.,  about  G  miles  south  of  Ingallsville,  and  in 
northeast  quarter  of  section  3. 

Permanent  mark:  Bottle  placed  2  feet  below  surface,  and  a  la 
limestone  rock  marked  thus  /^,  noting  center  of  station. 

[Latitude,  37°  43'  53"'57.     Longitude,  100-^  28'  27"'30.] 


To  station . 


I      Azimuth. 


IngallH 

Grandview 
Pierceville. 
Desolation . 


182  30  36  13 

285  39  28-16 

141  09  11-85 

103  07  48-80 


Rack  azinuith. 

Log.  diMt. 

0            / 

2    30    5!) -03 
105    47    51-95 
321     03     16-41 
•282    59    51-04 

Meters. 
4-1208:18 
4-324018 
4  •353848 
4  -292498 

PIKRCEVILLE. 


I 


In  Gray  Co.,  Kans.,  about  one-quarter  mile  north  of  the  quarter  i 
tion  corner  between  sees.  8,  17,  T.  25.  R.  30,  2  miles  east  and  one-l 
mile  north  of  Pierceville. 

Permanent  mark :  Bottle  18  inches  below  surface,  over  which  i 
limestone  rock  marked  thus  A;  3  small  triangular  holes  placed  ab 
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om  the  center,  occupy  the  corners  of  an  equilateral  triangle  as 
to  the  surface  mark. 

[Latitade,  37°  53'  2:{"-74.     liougitude,  100°  38'  07"-09.J 


To  station. 

1      Arimiith.       '  Back  azimuth. 

0           <              //                o           »              " 

..'  321    03     16-41  1  141     09     11 -85 
..    288    30    00-H6  '  106    36     11  30 
-.1    20    28    37-33     200    26    34  32 
..      85    55    45-43     265    46    44-51 
..    130    40     13-54     310    35    42  47 

Log.  dist. 

MeUrs. 
4  -353848 
4  -187146 
4  -147090 
4  -334122 
4-151985 

Ina 

iDgalis 

Desolation 

Bullard 

Mansfield 

DESOLATION. 

i«kell  Co.,  Kans.,  in  the  SE.  i  of  sec.  22,  T.  26,  R.  31.     Instru- 
jvated  16  feet. 

ment  mark:  Bottle  18  inches  beiow  surface,  and  above  this  is 
rock  marked  thus  ^,  which  is  flush  with  surface. 

[Latitude,  37°  46'  17"-35.     Longitudo.  100°  41'  27"-65.] 


To  station. 

Azimuth. 

1     o         /          // 
..[  282    59    51-04 
. . '  200    26    34-32 
.124    54    23-64 

Back  azimuth. 

103    07    48-80 
20     28    37-33 
304    47    26-43 

Log.  dist. 

Ina 

Pierceville 

Bullard 

MeUrs. 
4-292498 
4-147090 
4-306967 

MAN8FIELD. 

iney  Co.,  Kans.,  908  *feet  from  the  northeast  corner  of  sec.  18, 

.  31.    True  bearing  from  section  corner  to  the  station  is  south 

vest. 

irnent  mark:    Center  of  well  distant  from   signal  100*3  feet. 

1  from  station  to  the  well,  135°  29'  35". 

[Latitude,  37°  58'  23"-46.    Longitude.  100°  45'  28"-05.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Bullarrl 

O           »           /' 

44    53  18-86 
310    35  42-47 

O            '           // 

224     48  48-46 
130    40  13 -54 

Meters 
4  -182856 

PierceviUe 

4  151985 

BULLARI 

). 

ney  Co.,  Kans.,  on  highest  sand  hill  in  sec.  18,  T.  25,  E.  32,  and  a 

it  of  the  main  road,  south  from  Garden  City,  and  three- eighths 

th  20O  east  of  junction  of  roads  southeast  and  southwest. 

ment  mark:  Bottle  16  inches  below  surface,  over  which  is  a 

e  rock  marked  thus  ^  and  flush  with  surface.    A  mound  of      ^  . 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


[BUI 


sand  2  feet  high  and  4  feet  base  was  made  over  this  rock.    The 
taken  from  3  pits  symmetrically  placed  about  7  feet  from  the  rock 


[Latitade,  37°  52'  33"'13.    Longitude,  IWP  52'  48"*00.] 


To  station. 


PierceviUe. 
DoBolation . 

Ada 

Mansfield.. 


Azimuth. 


44-51 
304  47  26-43 
107  38  37-69 
224    48    48-46 


46 
47 


Back  azimuth. 

Log.  dist. 

Meter: 
4-334122 
4-306867 
4 -171252 
4  182856 

0          *             n 

85  55  45-43 
124  54  23-64 
287    32    42-22 

44    53    18-86 

COYOTE. 

In  Finney  Co.,  Kans.,  on  the  highest  ground  in  the  NE.  i  of  8e4 
T.  23,  B.  34. 

Permanent  mark:  Bottle  28  inches  below  the  surface,  and  over 
a  large  limestone  rock  marked' with  a  cross  and  U.  S.  G.  S.  Five 
north,  5  feet  south  60^  east,  and  five  feet  south  60©  west  are  tria 
lar  holes  as  witness  marks. 


(Latitude,  38°  01'  36"-35.    Longitude,  101°  02'  05" -96.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Bullard 

o        /        // 
320    49    42-15 
283    38    26-59 

84     15    06-15 
2    22    23-50 

O         '         // 
140    55    25-29 
103    48    40-96 
264    07    42-41 
182    22    10-70 

MeUre. 

4-334226 
4-399038 
4-247095 
4-089010 

Mansfield 

Lakin 

Ada 

ADA. 

In  Finney  Co.,  Kans.,  on  the  northeast  end  of  a  sand  hill,  whi 
very  near  to  the  township  line  and  about  one-fourth  mile  east  o1 
southwest  corner  of  sec.  31,  T.  24,  B.  34.  This  sand  hill  is  the  hi| 
anywhere  near  except  one-half  mile  northeast  is  a  prominent  sane 
higher  than  anything  else  for  several  miles  around. 

Permanent  mark:  Small  stake  driven  in  the  ground  with  a  nj 
the  top. 

[Latitude  37°  54'  58"-57.    Longitu<le  101°  02'  26"  76.] 


To  sUtion. 


Azimuth. 


Bullard 287    32    42  22 

Coyote 182    22    1070 

Hummock 78    21    37  29 


Back  azimuth. 

Log.  dist. 

o        /         // 
107    38    37-69 
2    22    23-50 
258    14    33-50 

Meters. 
4. 171252 
4. 089010 
4.235840 

LAKIN. 


In  Kearny  Oo.,  Kans.,  2,605  feet  south  37^  35'  west  from  the  n 
east  corner  of  sec.  35,  T.  22,  R.  36. 
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Permanent  mark :  Bottle  18  inches  below  surface,  over  which  is  a 
ae  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitade,  38®  00'  38"-35.    Longitude,  101°  14'  06"-41.  J 


To  aUtion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Coyote 

Ada 

Hummock 

Hartland 

O            /            »/ 

264    07    42-41 
301    27    53-79 
359    01     17-24 
51    22    15-51 

O           '           n 

84     15    06  15 
121    35    04-18 
179    01    23-24 
231    17    03-95 

Meters. 
4-247095 
4  -301805 
4-145136 
4-199574 

HUMMOCK. 

a  Keamy  Co.,  Kans.,  a  few  hundred  feet  west  of  the  NE.  J,  sec.  14, 

}5,  R.  36,  on  high,  sand  hill. 

ermanent  mark :  Bottle  18  inches  below  surface,  above  which  is  a 

Bstone  rock  marked  thus  ^.    Eock  is  covered  with  a  large  mound 

(and. 

[Latitude,  37°  53'  05"-37.    Longitude,  101°  13'  56"-65.] 


To  Btation. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Ada 

o       /          •/ 
258    14    33-50 
179    01    23-24 

55    32    47-76 
107    56    25-79 

O          /              n 

78    21    37-29 
359    01     17-24 
235    26    50-09 
287    51    08-68 

Meters. 
4  -235840 
4-145136 
4  -236920 
4-122278 

Lakin 

Baain 

Hartland 

HARTLAND. 

a  Keamy  Co.,  Kans.,  35  feet  south  and  9  feet  east  of  the  west  quarter 

aer  of  sec.  34,  T.  24,  R.  37. 

ermaiient  mark :  Bottle  18  inches  below  the  surface  at  station. 

[Latitude,  37°  55'  17"-46.    Longitude,  101°  22'  32"-83.] 


To  station. 

Azimuth. 

Back  azlmute. 

Log.  dist. 

Lakin 

O         '              II 

7^1    17    03-95 

287    51     08-68 

6    35    23-49 

0          '              // 

51    22    15-51 
107    .56    25-79 
186    34    43-37 

Meters, 
4. 199574 
4-122278 
4  144213 

Hammock 

Baein 

BA8IM. 

a  Kearny  Co.,  Eans.,  about  6  miles  south  of  Hartland,  in  the  SE.  J 

aec.  8,  T.  26,  E.  37,  on  the  east  end  of  the  highest  sand  hill  in  that 

Lnity. 

Permanent  mark:  Bottle  24  inches  below  surface,  above  which  is 

ced  a  limestone  rock  marked  with  a  cross.    A  large  mound  of  sand 
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^ 


covers  the  rocK,  ana  on  top  of  the  mound  is  a  large  rocK  not  in  a 
tral  position. 

[Latitmle,  37°  47'  48"-3g.    Longitude,  101°  23'  38"-21.] 


To  station. 

Azimuth. 

Buck  azimuth. 

Log.  dist. 

Hrnnmock 

Uartlaud    .  . 

O            t            ii 

235    26    60W 
186    34    43  '37 

O            1            'I 

55    32    47-76 
6    35    23  -40 

Jfeter*. 
4-236920 
4-144213 

A  triangulation  station  of  the  U.  S.  C.  &  G.  Survey  in  Leavenw 
Co.,  Kans.,  537  feet  southwest  of  the  northeast  corner  of  sec.  6,  T 
R.  21,  near  Daisy  P.  O.     Instrument  mounted  on  tripod  50  feet  hig 

Permanant  mark :  Marble  post. 

[  Latitude,  39^  02'  37"-37.    Longitude,  95°  00'  05"-19.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Blue  Hound 

Windmill 

UuiverHity 

O         / 

45    36    56-00 
103    57    41-22 
65    46    4407 

o         /           // 
225    30    07-95 
283    49    48-33 
245    37    35-84 

Utter: 
4-3399179 
4  -2691600 
4  -3617100 

BLUB   MOUND. 


In  Douglas  Co.,  Kans.,  6  miles  southeast  of  Lawrence,  near  cent( 
sec.  22,  T.  13,  R.  20.    Instrument  elevated  20  feet. 
Permanent  mark :  Rock  marked  U.  9.  0.  S. 


[Latitude,  38°  54'  20"-72.    Longitude,  95°  10'  53"-95.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.  dist. 

Kckman 

O          '          /'             o         »            // 
225    30    07-95       45    36    56  00 
137    33    01-48     317    30    41-74 

MtUrt. 
4  -3399179 
3-89043 

University 

UNIVERSITY. 


In  Douglas  Co.,  Kans.,  in  SE.  \  of  sec.  36,  T.  12,  R.  19,  43  feet  n^ 
and  G47  feet  west  of  southeast  comer  of  the  section  on  middle  tow( 
the  university. 

Permanent  mark :  Middle  tower  of  the  university. 

[Latiiude,  38°  6T'  30"-48.    Longitude,  95°  14'  36"-32.] 


To  station. 


Ecknuin 

Blue  Mound  . 


Azimuth. 

o 
245 
317 

37 
30 

35-84 
41-74 

Back  azimuth.    Log.  dist. 


^      >        "  Metern. 

65    46    44-07  '         4-36171 
137    33    01-48  3-89943 
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I  Jefferson  Co.,  Kans.,  in  NE.  J  sec.  20,  T.  11,  R.  20,  764  feet  north 
1,092  feet  west  of  east  qnarter  corner  of  the  section. 
ermanent  mark :  Eock. 

LLatitade,  39o  05'  02"12.     Longitude,  95^  12'  36"-59.] 


To  fitation. 


Blae  Mound 

Eckman 

Lecompton  . 


AKimuth. 

0 

, 

„ 

352 

56 

25-49 

283 

49 

48-:j3 

61 

48 

37-02 

Bad 

c  azimuth. 

57    29-45 
57    41-22 
41    12-22 

Log.  dial. 

o 

172 
103 

Meters. 
4-29948 
4-26916 
4  -28508 

LKCOMPTON. 

Douglas  Co.,  Kans.,   in    SW.  J  sec.  15,  T.  12,   R.  18,  4  feet 
\i  and  950  feet  east  of  sonthwest  corner  of  the  section. 
irmanent  mark :  Section  corner. 

[Latitude,  39°  00'  06"17.    Longitude,  95°  24'  21"-74.1 


ToBtation.         1      Azimuth. 

1 

Back  azimuth. 

Log.  diHt. 

Univoniify 

Windmill 

288    45    47-24 
241    41    12-22 
163    14    32-17 

O           '               /' 

108    51    55-51 
61    48    37-02 
333    11    38-71 

MeUrt. 
4  -17281 
4-28508 
4  16693 

"KTawwiftfi 

PERRY. 

Jefferson  Co.,  Kans.,  in  NW.  J  of  sec.  7,  T.  11^  R.  19  E.,  670  feet 
I  and  SSii  feet  west  of  north  quarter  corner  of  the  section.    Instru- 

on  platform  14  feet  high. 
nnanent  mark:  Rock  sunk  in  the  ground  marked  with  cross. 

[Latitude,  39°  06'  56"-78.    Longitude,  95°  20'  53"-40.] 


To  station. 


Univeraity 
Windmill.. 

Ozavrke 

Newman. . . 


Azimuth. 

o 

, 

,, 

332 

31 

17 -2:1 

286 

25 

23  13 

191 

53 

38-77 

92 

15 

51-70 

Back  azimuth. 

Log.  dist. 

o 

/ 

II 

Meter: 

152 

35 

14  -74 

4  -29397 

106 

30 

40-09 

4-09600 

11 

64 

14  18 

3-81515 

272 

10 

40-57 

4-06547 

OZAWKE. 


JefferRon  Co.,  Kans.,  in  NE.  J  sec.  19,  T.  10,  R.  19, 109  feet  south 
feet  west  of  the  northeast  corner  of  the  section. 
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Instrument  on  chimney  of  bouse.    Permanent  mark,  same. 

[Latitude,  39°  10'  24"  10.    LoDgitnde,  95°  19'  57".30.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Newman 

o          /             /' 

65    24    57  16 

11     54    14-18 

97    35    55-37 

122    11    02  11 

o           /           /' 

245    19    16-44 
191    53    38-77 
277    26    37-25 
302    03    52  12 

Metert. 
4  15406 
3  -81515 
4-33010 
4-28472 

Perry 

Ikferidon   ..... 

Rock  Creek 

In  Jefferson  Co.,  Kans.,  in  SW.  J  sec.  1,  T.  11,  E.  17,  188  feet 
and  1,104  feet  north  of  southwest  corner  of  the  section. 
Permanent  mark :  The  section  corner. 

[LaUtude,  39^  07'  11" -39.    Longitude,  95°  28'  57"-02.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Lecorapton 

Perry 

O               »              H 

333    11    38-71 
272    10    46-57 
136    41     11-34 
168    15    30-35 
245    19    16-44 

O         1         // 
153    14    32  17 

92    15    51-70 
316    87    34-35 
348    14    01-67 

65    24    57  16 

Meter: 
4-16696 
4  06547 
4-07990 
4-21833 
4-15406 

Mendeu 

Kock  Creek 

Ozawke 

MERIDEN. 


In  Shawnee  Co.,  Kans.,  in  NE.  J  sec.  12,  T.  10,  R.  16,  496  feet 
and  1,025  feet  north  of  the  center  of  the  section. 
Permanent  mark :  Section  stone. 

[Latitude,  39°  11'  54"'86.    Longitude,  95°  34'  40"-64.] 


To  station. 
Newman 

Azimuth. 

Back  azimuth. 

Log.  dist. 

C             '             " 

31 G    37    34-35 
277    26    37-25 
110    29    07-89 
165    37    53-60 

O           I.I' 

136    41     11-34 
97    35    55-37 
290    24    *l-57 
345    36    47-18 

Metert. 
4-07990 
4-33010 
4-03282 
4-00606 

Oi^wke 

Skiramcrliom 

Cope 

ROCK  CREEK. 

In  Jefferson  Co.,  Kans.,  in  SE.  J  sec.  16,  T.  9,  E.  17,  948  feet  \ 
and  1,5G3  feet  west  of  the  east  quarter  corner  of  the  section. 
Permanent  mark :  The  section  corner. 

[Latitude,  39°  15'  5G"-26.    Longitude,  95°  31'  17"-35.] 


To  station. 


Azimuth. 


I 


Newman 348    14    01-67 

Ozawke 3(rj    03    52  12 

Cope ^....    107    62    1755 


Back  azimuth. 


168  15  30-35 
122  11  02-11 
287    49    02-38 


Log.  dist. 


Metert. 
4 -21833 

4-28472 
3.89003 


/Google 


IT.] 


KANSAS. 

COPE. 


183 


Jackson  Co.,  Kans.,  in  N  W.  i  of  sec.  11,  T.  9,  E.  16,  33  feet  east 
1,059  feet  sontb  of  the  northwest  corner  of  the  section.    Instru- 
t  elevated  20  feet. 
^rmanent  mark :  The  section  corner. 

(Latitude,  39°  17'  13"-39.    Longitude,  W>  36'  25"*64. 


To  station. 

Azminth. 

Back  azmiuth. 

Log.  dist. 

Meriden 

0            '             II 

345    36    47  18 
287    49    02*38 
205    67    11-31 
51    24    63*24 
114    08    36*93 

0          '            /' 

165    87    63-60 
107    62    17-66 
25    59    12*16 
231    21    33  12 
294    04    34.49 

4-00606 
3*89003 
4-02191 
3*98690 
4*00201 

Rockcnsek    

Cedar  

Skinmierhorn 

Kailroa^   

CEDAR. 


Jefferson  Co.,  Kans.,  in  NE.  J  of  sec.  7,  T.  8,  R.  17. 16  feet  west  and 
feet  north  of  east  quarter  comer  of  the  section. 
^rmarient  mark:  The  section  comer. 

[Latitude,  39©  22'  20"-01.    Longitude,  95°  33'  18"*35.] 


To  HUtlon. 

Azimuth. 

Back  azimuth. 

Log.  di8t 

Cope 

25    50    12*16 
68    48    39  00 

0         '            n 

205    57    11-31 
248    42    34-43 

MeUrt. 
4  02191 
4*16944 

Kailroad 

RAILROAD. 


Jackson  Co.,  Kans.,  in  NW.  i  of  sec.  26,  T.  8,  R. 
\i  and  1,497  feet  east  of  the  northwest  corner  of  the  section 
b  elevated  20  feet. 
iimanent  mark :  The  section  corner. 

[Latitude,  39°  19'  26"*47.    Longitude,  95^  42'  48"*38.] 


15,  806  feet 
Instru- 


To  station. 


Azimuth. 


!  o  ,     . 

Cope 1294  04  34*40 

Skunwerhorn 351  04  38*44 

Cedar 248  42  34*43 

Agency 50  36  29-05 

Pottawatomie  ....   131  11  36  -89 


Bacl 

t  azimuth. 

Log.  diat. 

o 

f           n 

MeUr$. 

114 

08    36*93 

4-00201 

171 

05    20*54 

4  01213 

68 

48    39*00 

4*16944 

230 

31    49-29 

4-13703 

311 

06    32*52 

4  -18342 

SKIMMERHORN. 


t  Jackson  Co.,  Kans.,  in  SW.,  i  of  sec.  25,  T.  9,  R.  15,  99  feet  north 
1,445  feet  east  of  the  southwest  corner  of  the  section.    Instru- 
b  on  chimney  of  Skimmerhorn's  house.  C^  ^r^^\r> 

Digitized  by  VjOOQ  IC 

I 


ill 


Permanent  mark :  Same. 

[Latitude,  39^  13'  57"-05.     Longitude,  95°  41'  41"-87.] 


To  station. 


Azimuth. 


Meriden I  290  24  41  57  i  110 

Copo I  231  21  3312  |    51 

Agcmv i     96  49  5923 

Kailroad I  171  05  20  54 

I 


Bad 

c  azimuth. 

Log.  diHt. 

o 

/ 

n 

MeUra. 

110 

29 

07-89 

4  03282 

51 

24 

53-24 

3 -98690 

276 

44 

37-69 

4  08909 

351 

04 

38-44 

4  01213 

AGENCY. 

Ill  Jackson  Co.,  Kans.,  in  NK.  i  of  sec.  27,  T.  9,  K.  14,  294  feet  s 
and  1,163  feet  west  of  the  northeast  corner  of  the  section.  Instrn 
elevated  12  feet. 

Permanent  mark :  The  section  corner. 

[Latitude,  39°  14'  44"-10.     Longitude,  95^50'  10"-20.] 


To  station. 


AEimutl:^. 


Skimmerhorn 276  44  37-60 

Railroad 230  31  49-29 

St.  Marys !  98  14  22  08 

Soldier 138  49  35.52 

Pottawatomie i  177  13  19 -50 


lack 

azimuth. 

Log.  diat. 

o 

, 

2fetert. 

90 

49  69-23 

4-08909 

50 

36  29  05 

4  -13703 

278 

04  11-44 

4-36866 

318 

44  53. 39 

4-20952 

357 

12  55-40 

4-27343 

POITAWATGMIK. 


In  Jackson  Co.,  Kans.,  482  feet  east  and  2,?(>3  feet  south  of  the  s 
east  corner  of  sec.  21,  T.  7,  11.  14. 
Permanent  mark:  Bock  marked  with  cross. 

[Latitude,  39°  24'  52"-00.    Longitude,  95°  60'  48"-21.] 


To  station. 


Kailroad 
Agoncy. 
Soldier  . 


Azim 

uth. 

o 

, 

„ 

311 

06 

32-52 

357 

12 

5.5  -40 

56 

06 

27  06 

Back  azimuth. 

Log.  diat. 

o         /           // 
i:il     11    36-89 
J77     13     19-50 
236    02    08-54 

Meters. 
4  18342 
4-27343 
4  -07010 

In  Jackson  Co.,  Kans.,  in  NW.  J  of  sec.  15,  T.  8,  R.  13,  77   feet 
and  2,039  feet  sonth  of  the  northwest  corner  of  the  section. 
Permanent  mark :  The  section  corner. 

[Latitude,  39°  21'  19"-29.    Longitude,  95°  57'  35"-63.] 


To  stAtion. 


Azimuth. 


I    ° 

Agoncy i  318 

lN>tt4iwutouii»» I  236 

Vienna 138 

St.  Marv» 54 


53  -39 
OH -54 
43-28 
32  -69 


Back  azimuth. 

Log.dist.  j 

0            /             /' 

138    49    35-52 
56    06    27  00 
318    27    (19-30 
234    28    03-56 

Meters,     i 
4 -20952 
4  07010 
4-19241 
4  -18421 

Digitized  by 
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ST.  MARYS. 

►.,  Kaiis.,  in  NW.  4  of  sec.  17,  T.  9,  R.  12^,  1»4  feet 
%st  of  the  northwest  corner  of  the  section, 
he  section  comer. 

de,  390  16'  3l"-60.     Lon^tnde,  96°  06^  16"- 10.] 


0 

Azhni 

nth. 

o 

, 

278 

04 

11-44 

234 

28 

06-58 

117 

57 

17  17 

142 

56 

11  •«7 

185 

51 

05-70 

Back  azlmnth. :  Log.  (list. 


98 
54 
297 
322 
5 


"  I 
22  08  i 
32-00  I 
03-77  ' 
01-73  ! 
01  -53  I 


Meters. 
4-36866 
4  -18421 
4-37407 
4  -48573 
4-31477 


I 


VIENNA. 

.,  Kans.,  14  miles  north  of  St.  Marys  and  6  miles 
[lie,  on  highest  part  of  ridge  running  north  and 
avated  18  feet, 
arge  wooden  plug. 

tlo,  390  27'  37"-49.     Longitude,  MP  04'  47"-07.] 


Azimath. 


318  27  00-39 

5  62  Ul-53 

67  42  02-40 

100  41  56-67 


Back  aximnth. 


138  31  43-28 

185  61  05-70 

247  31  52  03 

280  32  40-81 


Log.  dlst. 


Metert. 
4-19241 
4  -31477 
4-30566 
4-32050 


I 

1 1 
p. 


r; 

I.: 


j 

;  1: 

'» 'I 

■7  If 


LOUISVILLE. 

.,  Kans.,  in  NW.  J  of  sec.  7,  T.  8,  R.  10, 1,092  feet 
est  of  the  north  quarter  corner  of  the  section, 
he  section  corner. 

le,  39°  22'  30"-40.    Longitude,  96°  20'  48"- 35.] 


Azimath. 


297  48  03-77 

217  31  52  03 

78  34  21-16 

143  54  27-83 


— 

—    - 



Back  azimath. 

Log.  diet. 
Metert. 

0 

f 

// 

117 

57 

17  17 

4-37407 

67 

42 

02-40 

4  -39r.65 

258 

27 

14-46 

4 -21585 

323 

50 

41-88 

4  15930 

BLAINE. 


.,  Kans.,  in  SE.  J,  sec.  29,  T.  6,  R.  10, 308  feet  north 
the  southeast  corner  of  the  section.    Instrument 


Digitized  by 


Google 


186  RESULTS   OF   PRIMARY   TRIANGULATION. 

Permanent  in^rk:  The  section  corner. 

[Lfttitude,  390  29'  42"-52.    Lonj^itude,  96o  19'  07"-22.1 


[BULL. 


To  •tation. 

Azimuth. 

Backazimutli.  '  Log.  divt. 

1 

!>T  MarVB 

0       /        II 
322    47    01-73 
28U    32    49-81 

81    21  .27-88 

0       1        II      \     Meteri. 
142    55    11-67  1        4-48573 
100    41    56-67           4-32050 
261    16    37-36          4  04316 

\  U''l]IIA  ........... 

Jt^ui  Loria 

FOSTOBIA. 

lu  Potta\7atomie  Co.,  Kans.,  in  NE.  J  of  sec.  6,  T.  7,  B.  9,  20  1 
south  and  27.H  feet  west  of  the  northeast  corner  of  the  section. 
Permanent  mark:  The  section  corner. 

[Latitude  39°  28'  48"-46.    Longitude,  96°  26'  i4"-12.] 


*lo  Btation. 


Azimuth. 


Kkine 

Louisville 
StEHkdaltt  , 

!S|jriugBrde. 


261. 

323 
26 
62 

144 


37-35 
41-88 
28-45 
12-24 
31-61 


Back  azimuth. 

Log.  dist. 

o 

, 

„ 

MeUrt. 

81 

21 

27  88 

4  -A4316 

143 

54 

27 -83 

4-15939 

206 

54 

07-14 

4-22398 

241 

57 

22-87 

3-99006 

324 

55 

09-14 

3-96900 

8TOCKDALK. 


In  Pottawatomie  Co.,  Kans.,  in  NW.  J  of  sec.  21,  T.  8,  R.  8,  1, 
feet  wouth  and  1,187  feet  etvet  of  northwest  comer  of  the  section. 
Ptirmaiicnt  mark :  The  section  corner. 

[Latitude,  39°  20'  44"-26.    Longitude,  96°  3-2'  01"-20.) 


To  station. 

Azimuth. 

Log.  dist. 

LnniAville 

l-'u'.toria 

O              1             II                  Q             1             II 

2.58    27     14-46       78    34    21  16 
206    54    07  14  1     26    57    28-45 
100     10    44.85  i  280    10    02*17 
174    12    40-79  'aJil    12    12-ft.»i 

MeUr: 
4-21585 
4-22398 
4-34929 
4-01684 

1  -w>nanlvillo 

^liC'Bburg 

OLE8BURG. 

In  Pottawatomie  Co.,  Kans.,  in  SW.  \  of  sec.  17,  T.  7,  R.  8,  404 
east  and  ()84  feet  north  of  the  south  quarter  comer  of  the  sect 
Instrument  elevated  12  feet. 

Permanent  mark :  The  section  corner. 

[Latitude.  39^-  -26'  19"-60.     Longitude,  W>  32'  45"-06.] 


To  station. 


Azimuth. 


Rtopkdale 3.')4  12  12-95 

FitE*U)ria 24 1  57  22  87 

^fcprinKHidc I  194  59  5t)  SO 

]  innartlville '    73  Wl  :J716 

laiudolph 121  37  36-39 


Bac 

k  azimuth. 

Log.  dist. 

o 

; 

Meter: 

174 

12    40-79 

4-01684 

62 

01    12-24 

3-99006 

15 

01    23-90 

4  10185 

253 

00    21-75 

4-33999 

301 

29    59-01 

4-30479 

Digitizeo  oy  ' 


^^IV 


lOI 


8PRINOSIDR. 


Co.,  Kanfi.,  9  miles  north  and  2  miles  east  of  Oles- 

t  mound  on  east  side  of  the  Bine  Biver. 

;  Stone  set  6  inches  below  the  surface;  surface 


atnde,  390  32'  56"-67.    Longitude,  98°  30'  28"-01.] 


Uion. 

Asimath. 

Back  azimath. 

Log.  dint. 

O           '            " 

324    56    09-14 
15    01    23-90 

O           1            II 

144    57    31-61 
194    50    56-80 

MeUr9. 
3-96900 
4  10185 

LEONARDVILLK. 

is.y  in  SW.  \  of  sec.  5,  T.  8,  E.  6,  609  feet  east  and 
he  southwest  comer  of  the  section. 
The  section  corner. 

titnde,  39c  22'  53"-20.    Longitude,  96°  47'  19^'-9l.l 


ation. 

Azimuth.        Back  azimuth. 

Log.  diat. 

O           »               /' 

253    00    21-75 
280    10    02  17 
192    22    51-81 

O         1             n 

73    09    87  16 

100    19    44-85 

12    24    30-69 

MeUr$. 
4-33909 
4-34929 
4-23879 

e 

b 

RANDOLPH. 


IS.,  in  N  W.  \  of  sec.  15,  T.  6,  R.  6,  2  feet  west  and 
;he  north  quarter  corner  of  the  section. 
The  section  corner. 

titude,  390  32'  02"-03.    Longitude,  96°  44'  44"-33.1 


ition. 

Azimuth. 

O            /           n 

301    29    60  01 
12    24    30-69 

Back  azimuth. 

Log.  diet. 

rUie!!!.'.'! 

121    37    36-39 
192    22    51-81 

Meters. 
4  -30479 
4  -23879 

4« 


•  ■■  1! 

'.     'i  ,   * 

i!j  .-. 

• :,  ;li' 

iL  ;)' 

.  n  ii 

i.:  j* 

■  '  ft 

"    •;  <« 

...  •'  * 

♦  .   •  t 

1      f 

.  •  J^ 

ition  of  the  U.  S.  C.   &  G.  S.  in  Dickinson  Co., 
.  12,  E.  2  E.,  725  feet  east  and  10  feet  south  of  sup- 
section.  ^' 
Eock  with  cross  cut  in  the  top. 

itHudo,  390  01'  31"-84.    Longitude,  97°  10'  24"'56.] 


tation. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

;     O         >        n 
..1  227    02    55-22 
..;  317    26    31-48 
..    114    46    07-41 

o         /       // 
47    07    58-89 
137    32    46-92 
294    37    56-78 

Meters. 
4 -198968 
4  -327989 
4 -313964 

eek '.'.!".  I 
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WILMER. 

Triangulatiou  station  of  the  U.  S.  C.  &  G.  S.  in  Dickinson  Co.,  h 
iu  sec.  i,  T.  11,  E.  3  E.,  1,023  feet  north  and  689  feet  west  of  tlie  s 
east  corner  of  the  section. 

Permanent  mark :  Bock  with  cross  cut  in  the  top. 

[Latltnde  39°  07'  20"'93.    Longitodo  77°  02'  22"-80.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  diat. 

Vine  Creels 

•Frey 

O           >              II 

86    02    24  01 
47    07    58-80 
128    18    14-75 

O            1              II 

265    49    00-80 
227    02    56-22 
308    09    55-01 

Meter*, 
4-482266 
4  198068 
4-383160 

Butler 

VINE  CREEK. 

Triangulation  station  of  the  U.  S.  C.  &  G.  S.  in  Ottawa  CJo., 
on  hig:hest  point  of  laud  in  vicinity  and  just  east  of  the  road. 
Permanent  mark :  Rock  with  cross  cut  in  the  top. 

[  Latitude,  39°  06'  11  "06.    Longitude,  97°  23'  28"- 18.1 


To  station. 


Wilmer ... 

Ftey 

Monument 
Butler 


AKimuth.        Back  azimuth. !   Logdist. 


0 

, 

,, 

265 

49 

09-80 

294 

37 

56-73 

144 

43 

43  12 

213 

19 

51-44 

24-01 
07-41 
29-00 
48-06  I 


Meier*. 
4-482266 
4 -.313964 
4-222941 
4-311482 


MONUMENT. 

in  Ottawa  Co.,  Kans.,  on  east  side  of  sec.  35,  T.  9,  R.  2  W.,  ou  a  i 
liiQ  near  a  monument  of  loosely  piled  rock. 
Permanent  mark :  Cross  cut  in  large  solid  rock. 

[Latitude,  39°  13'  33"-24.    Longitude,  97°  30'  05"'41.] 


To  station. 


Azimuth. 


I 


Butler 1  260 

Vine  ('reek 

Sulpliur  Springs. . 
Table  Mound 


29  24-18 

324    39  -29  09 

177    31  34-34 

243    34  03-83 


Back  azimuth. 

Log.diBt. 

o 

,, 

MeUrs. 

80 

38 

35-64 

4 -326176 

144 

43 

43  12 

4  -222941 

:{57 

31 

10-92 

4-311352 

63 

42 

35-65 

4-335128 

BUTLER 


En  Clay  Co.,  Kans.,  on  east  side  of  sec.  24,  T.  9,  R.  1  E.,  on 
owned  by  F.  A.  Butler. 


Digitized  by 


Google 


nr.)  KANSAS. 

ermanent  mark :  Bock  with  cross  cut  iu  the  top. 

[Latitude.  39o  15'  25"-88.    Longitade,  97°  15'  33"-67.] 


189 


To  staUon. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Wilawr 

o        1           n 
308    09    55  01 
33    24    48  06 
80    38    35-64 
166    08    42-57 

O           1              II 

128    18    14-75 
213    10    51-44 
260    29    24  18 
340    08    02-59 

Meten. 
4-383160 

Vino  Creek 

Monaroent 

Table  Moand 

4-311482 
4-326176 
3-800471 

TABLE  MOUKD. 

n  Clay  Co.,  Kaos.,  on  east  side  of  sec.  35,  T.  8,  B.  1  E.,  on  land 

led  by  James  Kerr. 

ennanent  mark :  Large  rock  placed  in  the  ground  with  cross  cut  in 

top. 

[Latitude,  390  18'  44"-74.    Longitude,  97°  16'  36"-81.1 


To  station. 

Aisimuth. 

Back  azimuth.     Log.  dlst. 

Butler 

O            I            II 

346    08    02-59 
63    42    35-65 
118     16    41  14 
194    05    28  03 

o       '       "           MeUr: 
166    08    42-57         »*flMUTl 

Monument 

Sulphur  Springs.. 
Renshawe 

243    34    03-83 

298    07    44-88 

14    08    81-93 

4-335128 
4  -861168 
4-453124 

SULPHUR  SPRINGS. 

I  Cloud  Co.,  Kans.,  in  the  SE.  J  of  the  SW.  J  of  sec.  26,  T.  7,  B.  2 
on  land  owned  by  Delilah  Pearson,  on  highest  mound  on  the  east 
of  the  ridge  north  of  the  road. 
^rinanent  mark :  Gross  cut  on  top  of  large  rock  below  surface. 

[Latitude,  39°  24'  86"-77.    Longitude,  97°  30'  42"-37.] 


To  station.        |      Asimuth.        Back  azimuth. 

Log.  dist. 

1     o         ,           „ 

Table  Mound 298    07    44-88 

Monument 357    31     10-92 

Concordia 131    54    17-53 

Wavne 180    56    5106 

Renshawe 238    19    16-55 

o        /          // 
118    16    41-14 
177    31    34-34 
311    48    01  06 
0    57    05  08 

58    31    18-32 

MeUri. 
4-361168 
4  -311352 
4  -278919 
4  -501505 
4-502986 

RENSHAWE. 


Clay  Co.,  Kans.,  near  the  center  of  sec.  3,  T.  6,  B.  2  E.,  on  high, 

7  ground. 

rmaii©"^  mark :  Cross  cut  on  top  of  rock  placed  below  the  surface. 

[Latitude,  39^  33'  87"-46.    Longitude,  97°  11'  47" -30.] 


To  station. 


Table  Mound .... 
Sulphur  Springs. 
Wayne 


Azimuth.      |  Bock  azimuth. 


14  08  31 -Ort  194  05  28-03 
58  31  18-Tnj  238  19  16-55 
119    40    02'-75  I  299    28    12*85 


Log.  dist. 


Metert. 
4-453124 
4  -502086 
4  -484583 
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Google 
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RESULTS   OF   PRIBiARY   TRIAKGULATION. 

WAYNE. 


[BUL 


In  Republic  Co.,  Kans.,  in  the  NE.  J  of  sec.  23,  T.  4,  E.  2  W.  on  a  1 
flat  ridge  in  a  pasture. 
Permanent  mark :  U.  S.  G.  S.  cut  in  a  rock. 

[Latitude,  39<^  41'  45"-81.    Longitude,  97^  30'  20"-84.J 


To  station. 

Azimuth. 

Back  atimnth. 

Log.  dist 

Renshawe 

Solphur  Springs.. 

Concordia 

Miners  vUle 

o        /          // 
299    28    12-85 
0    57    05-08 
37    37    18-92 
80    00    05-99 

O             <                 H 

119    40    02-75 
180    56    51-05 
217    30    47-27 
259    52    40-20 

4-484588 
4-501596 
4-380851 
4-227801 

CONCORDIA. 

In  Cloud  Co.,  Kans.,  in  the  NE.  \  of  the  NW.  4  of  sec.  20,  T.  6, 
W.,  several  miles  southwest  of  Concordia. 

Permanent  mark:  Eighteen  inches  under  ground,  a  small,  flat  ] 
over  this,  and  just  below  surface,  a  large  chalk  rock  with  U.  S. 
and  cross  cut  in  the  top. 

[Latitude,  39^  31'  28"03.    Longitude,  97°  40'  84"*64.] 


To  station. 

Azimuth. 

Back  asimnth. 

Loff.  dist. 

Wavne 

o         /          // 
217    30    47-27 
311     48    0106 

94    24    35-07 
135    27     10 -66 
172    55    29-44 

o       /         »/ 
37    37    18-92 
131    54    17  53 
274    13    63-67 
315    20    44-24 
352    54    36  00 

Metsrt. 

4-380851 

4-278919 

4  -382625 

4-313986 

4-210146 

Sulphur  Springs.. 

ScottsvUle 

Jamestown 

MinersvUle 

MINER8VILLE. 

In  Republic  Co.,  Kans.,  in  the  NW.  i  of  sec.  31,  T.  4,  R.  3,  oi 
south  side  of  the  public  road. 

Permanent  mark :  A  large  rock  marked  with  cross  and  U.  S. 
cot  in  top. 

[Latitude,  99^  40'  10"-09.    Longitude,  97°  41'  58"-48.] 


To  station. 

Wayne 

Conconlia 

Jamestown 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Ifetert. 
4-227801 
4 -210146 
4  -098179 

O           '              '/ 

259    52    40-20 
:tt2    54    36-00 
83    30    19-23 

o         »            n 
80    00    05-99 
172    55    29-44 
263    "24    46-73 

JAMKSTO^ 

VN. 

In  Republic  Co.,  Kans.,  in  the  SW.  ^  of  the  SE.  i  of  sec.  35, 
R.  5,  4  or  5  miles  north  of  Jamestown. 


Digitized  by 


J 


Google 


stone  18  inches  below  surface;  also  a  surface 
OSS  and  U.  S.  G.  S.  cut  in  the  top. 

ude,  30O  39'  23"-77.    Longitude,  97^  W  40"-«8.] 


tiOQ. 

AzlmaUi. 

Backazlmnth. 

Log.  diet. 

le 

0            »              «•          1       0           /              /' 

263    24    45-73       83    30    19-23 
315    20    44*24     1»fi    *2^    10 -AA 

Metert.     . 
4  096179  i 
4  -313086 
4-204883 
4-368385 

iif.'.!!;.' 

36    43     15-66 
113    12    20-25 

216    38    59-85 
293    02    44-42 

SCOTT8VII 

LE. 

ms.,  in  town  of  Scottsville,  in  the  SE.  ^  of  sec.  11, 
nt  elevated  20  feet. 

Etock  with  cross  and  U.  S.  G.  S.  cut  in  the  top  and 
3ath  it. 

ade,  390  32'  26"-99.    Longitude,  9T>  57'  22"-31.] 


Azimuth. 


1 216  38  59-85 

274  13  53-67 

I  30  24  50-66 

i  108  43  2710 

11 151  36  35-25 


Back  azimuth. 

Log.  dist. 

o 

, 

/. 

Metert. 

36 

43 

15-66 

4-204883 

94 

24 

35-07 

4  -382625 

210 

10 

17-36 

4-394697 

288 

35 

ra-48 

4-204904 

331 

31 

16  16 

4  -308771 

POINTED   HILL. 

s.,  in  the  NE.  ^  of  the  NW.  ^  of  sec.  3,  T.  4,  R.  7, 
miles  east  of  Jewell  City,  on  the  end  of  Pointed 

Bock  with  cross  and  U.  S.  G.  S.  cut  in  the  top. 

ude,  39°  44'  21"-20.    Longitude,  98o  05'  42"-48.] 


ion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

MeUrg. 
4  -398771 

4  -^esaa^ 

4 -233009 

1 

O         .          n 

331    31     16  16 
293    02    44-42 
23    13    13-99 

O           1           n 

151     36    35-25 
113    12    20-23 
203    10    13-61 

CHURCH. 


[ans.,  about  1  mile  southwest  of  two  churches,  7 
near  the  center  of  the  NE.  \  of  sec.  21,  T.  8,  R.  7. 
Rock  with  cross  and  U.  S.  G.  S.  cut  in  the  top. 

ude,  390  20'  52"-77.    Longitude,  98°  06'  06"-93.] 


ion. 

Azimutli. 

Back  azimuth. 

Log.  dist. 

> 

0           •             '/ 

167    28    24-32 
210    19    17-36 
88    19    13  -56 

o          /           " 

347    23    40-22 
30    24    50-66 
268    11     02  -73 

MetirK. 
4  -453258 
4  -394697 
4  -268287 

■i 


t 


It 
H 

I 


«   I 


yt  ;)i 


I 
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CKMETERY. 


In  Jewell  Co.,  Kans.,  in  the  S  W.  i  of  the  S  W.  i  of  sec.  24,  T.  5, 
6  miles  south  of  Jewell  City  and  one-half  mile  west,  on  the  nortl 
of  the  road  across  from  the  cemetery. 

Permanent  mark :  Eock,  bottle  underneath. 

[Latitude,  39°  33'  51"-53.    LoDgltude,  98<^  10'  25"-06.] 


II 


H 


To  station. 

Azimuth. 

Back  aasimutb. 

Log.  dist. 

Soottiville 

Pointed  Hill 

Church 

O           /              II 

288    35    08-48 
203    10    13-61 
347    26    40-22 
23    30    37-39 
93    03    20-34 

O           '              " 

108    43    27-10 
23    13    13-99 
167    28    24-32 
203    31    09-34 
272    48    17-77 

Metert. 

4-294904 

4-233009 

4-453258 

4-480339 

4  -529188 

Blue  Hill 

Old  Well 

BLUK   HILL. 


In  Mitchell  Co.,  Kans.,  on  Blue  Hill. 

Permanent  mark :  Eock  with  cross  and  U.  S.  G.  S.  cut  in  the  U 

(Latitude,  39^  20'  34"-43.    Longitude.  98°  19'  01"- 13.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Cemetery 

Church 

Tipton 

OldWell 

o       /          // 
203    31    09-34 
268    11    02-73 

96    08    17-74 
144    27    23-82 

O            1             II 

23    36    .37-39 

88    19    18-56 

276    00    05-38 

324    17    51-78 

Metsrt. 
4-4«9339 
4-268287 
4-271773 
4  -567271 

TIPTON. 

In  Osborne  Co.,  Kans.,  on  the  east  side  of  sec.  15,  T.  8,  R.  11,  on 
hill  2  miles  west  of  the  town. 

Permanent  mark:  Large  limestone  rock  with  cross  cut  and  1 
G.  S.  on  top.    Bottom  of  bottle  placed  2  inches  below  the  rock. 

[Latitude,  39°  21'  38"-54.    Longitude,  98°  31'  67"-62.J 


To  station. 

Azimuth. 

Back  azimuth. 

o         /          '/ 

96    08    17-74 
353    59    30-50 
302    25    42-34 

Log.  dist. 

4-271773 
4  •4I>«081 
4  -521395 

Blue  Hill 

o 
276 
174 
122 

00    05-38 
00    48-96 
38    06-38 

Old  Well           

Lawrence 

OLD  WEI 

SL. 

. 

In  Smith  Co.,  Kans.,  in  the  SW.  J  of  the  SE.  i  of  sec.  16,  T.  S 
11  and  is  42  feet  north  and  138*75  feet  west  of  the  northwest  corn 
a  stone  foundation  for  a  building. 
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Google 
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: :  Gross  aud  U.  S.  G.  S.  cut  iu  hirge  rock  aud  a  bot- 
ath  the  rock. 

latitude,  ^9^  36'  47"*61.     Lnngitude,  9fiP  34'  00"*86.] 


station. 


Ill, 
sry 

Dce 


Azimuth.        Back  azimuth.    Log.  dist. 


324  17 

272  i^ 

353  59 

67  58 

111  17 


51  -78 
17-77  I 
30 -SO  ' 
03  61 
52-44 


144 
93 
174 
247 
291 


„ 

MeUrt. 

23-82 

4-.'y67271 

20-34 

i -529188 

48-90 

4-450081 

56  08 

4-4314I0 

22  -56 

4-121627 

SCHOOL. 

ans.,  near  a  schoolhouse  on  the  northeast  corner  of 
the  comer  of  the  section. 
: :  Stone  marked  with  cross  and  U.  S.  G.  S. 

Atitude,  390  39'  23"13.    Longitude,  98°  42'  38"-01.] 


station. 


ce 
II. 

MM 


Azimuth.         Itack azimuth. ,  Log.  diHt. 


0         /         ft 

0        /         /' 

MeUrt. 

40     17     20  00 

220     11    41-79 

4-292411 

291     12    22-56 

111     17    52-44 

4  121627 

71     04    28-91 

250    53    20-28 

4  -422513 

130     11    47-03 

316    02    33-8G 

4-472943 

LAWKENCB. 

Kans.,  on  a  swell  of  ground  near  the  center  of  the 
I,  T.  6,  R.  1-i,  and  .about  on  highest  iwint. 
:  Cross  and  U.  S.  G.  S.  cut  on  to\}  of  large  Hat  stone; 
on  it,  is  underneath  the  flat  stone. 

atitude.  39^  31'  17"-82.    Longitude,  98^  51'  28"*H2.  J 


statiun. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

0       /         // 
302    25    42-34 
247    46    56  08 
117    13    09-69 
220    11    41-79 

0       '         /' 
122    38    06-38 

67    58    03-61 
297    07    40-01 

40    17    20-«6 

Meters. 
4-521395 
4-431416 
4-142876 
4-292411 

ill 

om 

•t 


•r: 


•n 


iil 


n 


ft  i) 


HARDILBE. 

ins.,  on  the  highest  point  of  ground  in  sec.  20,  T.  2, 

teroftheSE.  4. 

i: :  White  sandstone  rock,  marked  with  a  cross  and 

Atitude,  390  50'  57"-55.    Longitude,  98°  57'  03"-13.] 


itation. 

Azimuth. 

• 

Back  azimuth. 

Log.  dist. 

om 

onnd 

o        /         // 
8    17    34  11 
316    02    33-80 
86    02    23-31 

0          1          n 
188     15    30-90 
136     11    47-03 
265    54    30-50 

Meiers. 
4  •48-2210 
4  •4721M3 
4  -245229 

-13 


Digitized  by 


Google 


XU'± 


ENGSTROM.  ^ 


In  Smith  Co.,  Kans.,  on  the  north  slope  of  a  hill  in  the  N'TN" 
8CC.  34,  T.  5,  R.  15. 
Permanent  mark :  Stone  marked  with  a  cross  and  XJ.  S.  G.  S. 

■^  '  [Latitude,  39<^  34' 43"-59.    Longitude,  99°  00' 06" -57.] 


To  station. 


Azimuth. 


Lawrence  — 

School 

Twin  Mound 
Blue  Mound . 
Hardilee 


297 
250 
98 
155 
188 


40 '01 
20  -28 
06  14 
42  -87 
36-90 


Back  azimuth. 

Log.dist. 

o 

y 

„ 

Meter*. 

117 

13 

09-69 

4  142876 

71 

04 

28  -91 

4  •4225l:t 

278 

21 

10-20 

4  -432896 

335 

18 

48-60 

4-500885 

8 

17 

34-11 

4  -482210 

BLUE  MOUND. 

In  Phillips  Co.,  Kans.^  on  the  highest  ground  in  the  NW.  J  of  se 
T,  2,  E.  16,  and  about  half  a  mile  S.  60o  W.  of  mound  of  the  same  n 

Permanent  mark :  An  inverted  bottle  placed  14  inches  under  gr< 
and  a  surface  mark  of  white  limestone  18  inches  square,  marked 
a  cross  and  U.  S.  G.  S. 


[Latitude,  39^  50'  17"-51.    Longitude,  99o  OO'  21"-08.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Engstrom 

Hardileo 

Planter  Mound  ... 
Twin  Mound 

0         '            // 

335    18    48-60 

265    54    30-50 

70    18    23-88 

28    40    22  04 

o           <             /' 

155    24    42-87 

86    02    23-31 

256    04    57  19 

208    34    18  55 

Metert. 
4-50()885 
4  -245229 
4-489504 
4-451406 

TWIN   MOUNI). 

In  Phillips  Co.,  Kans.,  a  little  over  1  mile  southwest  of  moan 
this  name.    Near  the  center  of  the  SE.  ^  of  sec.  14,  T.  6,  R.  18, 

Permanent  mark :  A  bottle  30  inches  below  the  surface  and  ii 
sandstone  rock  flush  with  surface,  upon  which  is  cut  a  cross. 


[Latitude,  39^  36'  52"-73.    Longitude,  99^  18'  49"-82.] 


To  station. 


Engstroro 

Blue 

Rock  Mound . . . 
Planter  Mound 


Azim 

uth. 

0 

, 

„ 

278 

21 

10-20 

208 

34 

18-55 

80 

56 

27-40 

136 

43 

01-80 

Bark  azimuth.     Log.  dint. 


28 
260 
316 


33 
40 
50 
35 


„ 

MeUrs. 

06-14 

4  -432896 

22  -04 

4  -451406 

22-45 

4  140809 

40-24 

4  -380216 
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ROCK    MOUND. 


illips  Co.,  Kans.,  near  the  southwest  part  of  a  prominent  mound 
8,  T.  5,  R.  19. 

),nentmark:  A  bottle  2  feet  underground,  and  a  large  sand- 
ck  a  few  inches  above  ground  on  which  a  cross  is  cut. 


[LaUtude.  39'^  35   41"-72.     Ix»ngitudo,  99°  28   22'  30.] 


TosUtioii. 

Asiniuth. 

Back  azimuth 

Log  dist. 

Twin  Mountl 

Plaster  Mound  ... 
Densmore 

0         .           .. 
260    50    22  45 
171    48    15  07 

88    18    10  65 

C                '                   H 

80    56    27-40 
351    46    59  16 
268    09    34-95 

Meters, 
4  -140899 
4  -297703 
4  -285951 

PLASTER   MOUND. 

• 

illips  Co.,  Kans.,  within  a  few  feet  of  the  stone  north  of  sec.  30, 
.  3,  R.  19.    On  public  road.    Instrument  elevated  14  feet, 
anent  mark :  A  bottle  18  inch^  below  the  surface  and  a  cross 
small  limestone  rock. 

[Latitude,  39°  46'  18"'67.    Longitude,  W^  30'  21"- 19.] 


To  station.         i      Arimutli. 

Back  azimuth. 

Log.  dist. 

Twin  Mound 

Blue  Mound 

Stehl 

O            /             n 

316    35    40  24 
256    04    57  10 
81    03    25  30 
39    09    50-51 
351    46    59  16 

o          .           •/ 
136    43    01-80 

76    18    23  88 
260    51    27-71 
219    02    29-75 
171     48    15  07 

Meter*. 
4-380216 
4  -489504 
4-432182 
4  '41D348 
4 -297703 

Densmore 

Itock  Mound 

DENSMORE. 

)rton  Co.,  Kans.,  about  5  miles  southeast  of  Densmore,  between 
\  28  and  33,  T.  5,  R.  21. 

anent  mark :  A  broken  bottle  20  inches  below  surface  and  large 
rock  of  white  limestone  with  cross  cut  on  top. 

[Latitude,  39o  35'  22"«38.    Longitude.  99°  41   51"-48.1 


To  station. 


Bock  Mound... 
Plaster  Mound 

Windmill 

SUhl 


Azimutli. 


268    09    34-95 
75 


219    02 
76    17 


147 


58-46 
15    43-17 


Back  azimuth. 

Log.  dist. 
Meter$. 

o 

,, 

88 

18 

10-65 

4  -285951 

39 

09 

50  31 

4-416348 

256 

10 

07-79 

4-259061 

327 

11 

07-53 

4  -279125 

STAHL. 

orton  Co.,  Kans.,  on  highest  ground  in  the  NE.  \  of  the  SE.  J 
'  "^  4,  R.  22.,  on  land  owned  by  Stahl. 
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Permaueut  mark :  Bottle  placed  22  inches  below  the  surface:  si 
mark,  a  large  white  limestone  rock  on  which  a  cross  is  cut. 

[Latitude,  39°  W  00"-81.    Longitude,  99°  49'  03"  34.1 


TosUtion. 


Densmore 

Plaster  Mound 

Windmill 

Wakeman 


Azimuth. 

0 

, 

n 

327 

11 

07.53 

2eo 

51 

27-71 

19 

50 

54-40 

78 

15 

12-86 

Back  azimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

147 

15 

43  17 

4-279125 

81 

03 

25-30 

4  432182 

199 

47 

38  54 

4  -33421A 

258 

07 

46-99 

4-229905 

WINDMILL. 


In  Graham  Co.,  Kans.,  1  mile  S.  70^  W.  of  2  windmills,  which  an 
prominent  landmarks  for  many  miles. 
Permanent  mark:  Rock  with  cross  and  U.  S,  G.  S.  cut  in  the  t 

[Latitude,  'd9^  33'  02  "-28.    Longitude  99^  54'  10-34.J 


Tu  Btotion. 


Densmoro 

Stahl 

Lenora . . . 
Wakeman 


Azimuth. 


256 
199 
104 


07-79 
38-54 


55    00-15 


151    04    00-44 


Hack  azimuth. 

Log.dist. 

o 

„ 

Meters. 

76 

17 

58-46 

4-259061 

19 

50 

54  40 

4  -334216 

284 

49 

56-89 

4-070397 

330 

59 

51-23 

4-284254 

WAKEMAN. 

In  Norton  Co.,  Kans.,  located  on  summit  of  gently  rolling  : 
about  6  miles  north  of  Lenora. 

Permanent  mark :  Large  rock  with  cross  and  U.  S.  G.  S.  cut  oi 
and  two  bottles  buried  beneath,  12  and  30  inches  below  surface. 

[Latitude.  39^  42'  08'"  15.     Longitude,  100°  00'  41"  09. J 


To  station. 
Windmill 

Azimuth. 

Back  azimuth. 

Log.dist. 

o          /           " 

330    59    51-23 

258    07    46  99 

8    23    2100 

O             .               II 

151    04    00-44 
78.    15    12-86 
188    22    29-53 

Metert. 

4-284254 
4-229905 
4  145046 

Stahl    

Lenora  

LENORA. 

Ill  Norton  Co.,  Kans.,  located  on  a  prominent,  oointed  peak, 
miles  south  of  Lenora. 

Pennanent  mark :  Large  rock  with  cross  and  U.  S.  G.  S.  cut  i 
top,  and  two  bottles  buried  beneath,  12  and  30  inches  below  the  su 

[Latitude,  39o  34'  40"17.    Longitude,  100^  02'  06"-47.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Windmill 

O             1              II 

284    49    50-89 
188    22    29-53 

O             /              II 

104    55    00  15 
8    23    24-00 

Meters. 
4*070397 
4  146046 

Wakeman 
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mONS   OF   TOWNSHIP  AND   SECTION  CORNERS, 
SCHOOIiHOUSES,  CHURCHES,  ETC. 

tr  Ts.  20  and  21,  Rs.  19  and  20,'  Anderson  Co.,  Kans.    Latitude, 

59"-10.    Longitude,  95o  14'  54"-33. 

T  T.  19  and  20,  R.  19  and  20,  Anderson  Co.,  Kans.    Latitude, 

52"-61.    Longitude,  95©  14'  53"-47. 

west  comer  sec.  28,  T.  19,  R.  12,  Barton  Co.,  Kans.    Latitude, 

53"-29.    Longitude,  98©  39'  46"-92. 

least  comer  sec.  16,  T.  19,  R.  14,  Barton  Co.,  Kans.    Latitude^ 

17"-21.    Longitude,  98©  51'  66"-28. 

west  corner  sec.  19,  T.  20,  R.  15,  Barton  Co.,  Kans.    Latitude, 

l5"-26.    Longitude,  99o  01'  53"-60. 

east  corner  sec.  36,  T.  20,  R.  12,  Barton  and  Stafford  counties, 

Latitude,  38o  15'  37"-92.    Longitude,  98°  35'  22"-ll. 

a  of  court-house,  Cottonwood  Falls,  Chase  Co.,  Kans.    Lati- 

o  22'  18"-47.    Longitude,  96o  32'  28"-30. 

r  T.  20  and  21,  R.  5  and  6,  Chase  Co.,  Kans. 

Longitude,  96°  49'  07"-73. 
ir  T.  20  and  21,  R.  6  and  7,  Chase  Co.,  Kans. 

Longitude,  96°  42'  29"-86. 
ir  T.  19  and  20,  R.  7  and  8,  Chase  Co.,  Kans. 

Longitude,  96o  35'  52"-40. 
r  T.  19  and  20,  R.  6  and  7,  Chase  Co.. 
57"-83.    Longitude,  96°  42'  30"-25. 
ir  T.  18  and  19,  R.  7  and  8,  Chase  Co., 
Ll"-61.    Longitude,  96°  35'  50"-45. 
east  comer  sec.  35,  T.  8,  R.  1  E.,  Clay  Co.,  Kans. 
J9"-l.    Longitude,  97°  16'  36"-7. 
uarter  corner  sees.  24  and  19,  T.  9,  R.  1  and  2  E., 
Latitude,  39o  15'  27"-02.    Longitude,  97°  15'  32"-88 
aarter  north  comer  sec.  20,  T.  6,  R.  3,  Cloud  Co.,  Kans.    Lati- 
3  31'  34"-49.    Longitude,  97°  40'  34"-29. 
uarter  south  corner  sec.  26,  T.  7,  R.  2,  Cloud  Co.,  Kans.    Lati- 
•o  24'  35"-86.    Longitude,  97©  30'  43"-88. 
>r  T.  18  and  19,  R.  13  and  14,  Coffey  Co.,  Kans.    Latitude, 
)5"-58.    Longitude,  95©  54'  45"-04. 

T  T.  18  and  19,  R.  14  and  15,  Coffey  Co.,  Kans.    Latitude. 
)5"-34.    Longitude,  95o  48'  06"-91. 

r  T.  19  and  20,  R.  14  and  15,  Coffey  Co.,  Kans.    Latitude, 
)l"-74.    Longitude,  95o  48'  07"-69. 

r  T.  19  aaid  20,  R.  16  and  17,  Coffey  Co.,  Kans.    Latitude, 
)3"-15.    Longitude,  95^  34'  53"'15. 

Ihouse,  Lebo,  Coffey  Co.,  Kans.   Latitude,  38o  25'  07"-59.   Lon- 
950  61'  29"-45. 
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Center  of  sec.  11,  T.  12,  E.  2,  Dickinson  Co.,  Kans.    Latitude 
01'  31"-95.    Longitude,  97o  10'  33''-73. 

Southeast  comer  sec.  1,  T.  11,  K.  3,  Dickinson  Co.,  Kans.    Lati 
390  07'  10"-80.    Longitude,  97°  02'  13"-08. 

State  line,  E.  6,  Douglas  Co.,  Kans.    Latitude,  39o  32'  24"-73.     I 
tude,  970  57'  25"-56. 

Southwest  corner  sec.  22,  T.  13,  E.  20,  Douglas  Co.,  K^ns. 
tude,  380  54'  60"-74.    Longitude,  95©  U'  08"-03. 

Southeast  corner  sec.  36,  T.  12,  E.  19,  Douglas  Co.,  Kans.     Lat J 
380  57'  30"-06.    Longitude,  95°  14'  28"-13. 

Southwest  corner  sec.  15,  T.  12,  E.  18,  Douglas  Co.,  Kans. 
tude,  390  00'  06"-13.    Longitude,  95o  24'  33"-79. 

Garden  City,  north  schoolhouse,  Finney  Co.,  Kans.    Latitude 
58'  19"-70.    Longitude,  lOOo  52'  23"-70. 

Garden  City,  south  schoolhouse,  Finney  Co.,  Kans.    Latitude 
57'  39"-18.     Longitude,  lOOo  52'  14"-77. 

Garden  City  standpipe,  Finney  Co.,  Kans.    Latitude,  37^  57'  5< 
Longitude,  100^  52'  41"-89. 

Pierceville  schoolhouse,  Finney  Co.,  Kans.    Latitude,  37°  53"  C 
Longitude,  lOOo  40'  19"-97. 

Northeast  corner  sec.  15,  T.  24,  E.  34,  Finney  Co.,  Kans. 
370  58  25"-84.    Longitude,  lOlo  01'  43"-08 

Northwest  corner  sec.  15,  T.  24,  E.  34,  Finney  Co.,  Kans. 
370  58'  25"-27.    Longitude,  101°  02'  49"-03. 

Northwest  corner  sec.  27,  T.  23,  E.  34,  Finney  Co.,  Kans. 
380  01'  53"-62.    Longitude,  lOlo  02'  47"-72. 

North  one-quarter  corner  sec.  30,  T.  25,  E.  32,  Finney  Co.,  1 
Latitude  37°  51'  29"-25.    Longitude,  lOOo  52'  23"-63. 

Southeast  corner  sec.  36,  T.  26,  E.  31,  Finney  Co.,  Kans. 
370  44'  03"-73.    Longitude,  lOOo  39'  10"-82. 

Northeast  corner  sec.  18,  T.  24,  E.  31,  Finney  Co.,  Kans. 
370  58'  25"-98.    Longitude,  100^  45'  17"-15. 

Northeast  corner  sec.  22,  T.  26,  R.  25,  Ford  Co.,  Kans. 
370  46'  46"-72.    Longitude,  lOOo  01'  54"-87. 

North  one-quarter  corner  sec.  30,  T.  25,  E.  24,  Ford  Co.,  Kans. 
tude,  370  51'  41"-31.    Longitude,  99°  52'  57"-20. 

Northeast  corner  sec.  29,  T.  25,  E.  22,  Ford  Co.,  Kans.     Lati 
370  51'  15"-57.    Longitude,  99°  45'  06"-54. 

Southwest  comer  sec.  8,  T.  26,  E.  23,  Ford  Co.,  Kans.    Latitude 
47'  34"-78.    Longitude,  99^  52'  06"-17. 

Corner  T.  18  and  19,  E.  17  and  18,  Franklin  Co.,  Kans.     Lati 
380  26'  06"-60.    Longitude,  95°  28'  14"-58. 

Cupola  of  church,  Eichmond,  Franklin  Co.,  Kans.    Latitude,  3^ 
14"-64.    Longitude,  95o  15'  10"-71. 

Cross  on  church,  Emerald,  Franklin  Co.,  Kans.    Latitude,  3^ 
13"-58.    Longitude,  95°  27'  09"-65. 
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>olhoase   about   4   miles  east  of  Mansfield,   Gray  Co.,   Kans. 

de,  370  56'  ll"-52.    Longitude,  lOOo  41'  58"-42. 

arron  standpipe,  Gray  Co.,  Kaiis.    Latitude,  37o  49'  00" -32.    Lon- 

1, 1000  20'  48".05. 

arron  schoolbouse,  Gray  Co.,  Kans.    Latitude,  37°  48'  31"'02. 

bude,  1000  20'  40"-80. 

ndview  schoolhouse,  Gray  Co.,  Kans.     Latitude,  37°  51'  21"*97. 

bude,  1000  20'  07"-73. 

:ty  Prairie  schoolhouse,  Gray   Co.,  Kans.     Latitude,  37°  50' 

.    Longitude,  lOOo  15'  47"-05. 

bhwest  corner  sec.  C,  T.  27,  R.  30,  Gray  Co.,  Kans.    Latitude,  37^ 

'•73.    Longitude,  1000  39' 10"-82. 

b  quarter  corner  sec.  26,  T.  25,  R.  29,  Gray  Co.,  Kans. 

'  56"-ll.    Longitude,  100°  27'  49"-80. 

bh  quarter  corner  sec.  3,  T.  27,  R.  29,  Gray  Co.,  Kans. 

'  ll"-57.    Longitude,  100^  28'  40"-47. 

bhwest  corner  sec.  19,  T.  25,  R.  27,  Gray  Co.,  Kans. 

'  20"-61.    Longitude,  100°  20'  09"-49. 

bheast  corner  sec.  27,  T.  25,  R.  27,  Gray  Co.,  Kans. 

'  27"-35.    Longitude,  100^  15'  45"-94. 


bhwest  corner  sec.  31,  T.  25,  R.  27,  Gray  Co.,  Kans. 


Latitude, 
Latitude, 
Latitude, 
Latitude, 
Latitude, 
Latitude, 
Latitude, 
Latitude, 


'  36"-18.    Longitude,  lOOo  20'  09"-60. 
bhwest  comer  sec.  22,  T.  25,  R.  27,  Gray  Co.,  Kans. 
'  20"-10.    Longitude,  100^  16'  52"-56. 
bh  quarter  corner  sec.  23,  T.  27,  R.  27,  Gray  Co.,  Kans. 
'  42"-46.    Longitude,  lOOo  14'  26"-80. 
bhwest  corner  sec.  8,  T.  25,  R.  30,  Gray  Co.,  Kans. 
'  01"-44.    Longitude,  100^  38'  42"-51. 

bheast  corner  sec.  16,  T.  22,  R.  1  W.,  Harvey  Co.,  Kans.    Lati- 
no 08'  39"-46.    Longitude,  97^  25'  33"-46. 

ihwest  corner  sec.  33,  T.  21,  R.  1  E.,  Harvey  Co.,  Kans.    Lati- 
no 10/  24"-77.    Longitude,  97^  20'  09"-69. 

bheast  corner  sec.  8,  T.  22,  R.  2,  Harvey  Co.,  Kans.    Latitude, 
'  40"-37.    Longitude,  97o  33'  17"-20. 

bheast  corner  sec.  36,  T.  22,  R.  1 E.  Harvey  Co.,  Kans.    Latitude, 
'  10"-40.    longitude,  97^  15'  46"-12. 
bhwest  corner  sec.  4,  T.  23,  R.  3  W.,  Harvey  and  Reno  counties. 

Latitude,  38^  04'  18"-44.    Longitude,  97^  39'  50"-32. 
bhwest  corner  sec.  19,  T.  25,  R.  25,  Hodgeman  Co.,  Kans.    Lati- 
Mo  52'  09"-59.     Longitude,  lOOo  06'  59"-15. 
bheast  corner  sec.  21,  T.  24,  R.  24,  Hodgeman  Co.,  Kans.    Lati- 
no 56'  29'''-98.     Longitude,  99^  57'  14"-34. 

bheast  corner  sec.  22,  T.  21,  R.  22,  Hodgeman  Co.,  Kans.    Lati- 
580  12'  13"-49.    Longitude,  99^  42'  58"-18. 

bhwest  corner  sec.  14,  T.  23,  R.  21,  Hodgeman  Co.,  Kans.    Lati- 
580  03'  27"-33.    Longitude,  99°  36'  17"-90. 
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Southeast  corner  sec.  29,  T.  23,  B.  21,  Hodgeman  Co.,  Eans. 
tude,  380  01'  42"-99.    Longitude,  99o  38'  30" -01. 

Southeast  corner  sec.  3,  T.  24,  E.  23  W.,  Hodgeman  Co.,  Eans. 
tude,  370  59'  06"-21.    Longitude,  99^  49'  30"-70. 

Southeast  corner  sec.  25,  T.  23,  E.  23,  Hodgeman  Co.,  Kana. 
tude,  380  01'  10"-87.    Longitude,  99o  47'  17"-96. 

Southeast  corner  sec.  21,  T.  7,  E.  14,  Jackson  Co.,  Kans. 
390  25'  15"-38.    Longitude,  95o  50'  54"-36. 

Korthwest  corner  sec.  15,  T.  8,  E.  13,  Jackson  Co.,  Eans. 
390  21'  45"-40.    Longitude,  95©  57'  36"-61. 

Northwest  corner  sec.  27,  T.  9,  E.  14,  Jackson  Co.,  Eans. 
390  14'  47"-01.    Longitude,  -950  49'  55"-40. 

Southwest  comer  sec.  25,  T.  9,  E.  15,  Jackson  Co.,  Eans. 
390  13'  56"-07.    Longitude,  95o  42'  00"-24. 

Northwest  corner  sec.  26,  T.  8,  E.  15,  Jackson  Co.,  Eans. 
390  19'  34"-45.    Longitude,  95^  43'  07"-45. 

Northwest  corner  sec.  11,  T.  9,  E.  16,  Jackson  Co.,  Eans. 
390  17'  23"-86.    Longitude,  95°  36'  26"-06. 

North  quarter  corner  sec.  7,  T.  11,  E.  19,  Jefferson  Co.,  Eans. 
tude,  390  07'  03"-40.    Longitude,  95°  20'  42"-15. 

East  quarter  corner  sec.  20,  T.  11,  E.  20,  Jefferson  Co.,  Eans. 
tude,  390  04'  54"-57.    Longitude,  95°  12'  21"-73. 

Northeast  corner  sec.  19,  T.  19,  E.  19,  Jefferson  Co.,  Eans.    Latil 
390  10'  25"-77.    Longitude,  95^  19'  43"-14. 

Southwest  corner  sec.  1,  T.  11,  E.  17,  Jefferson  Co.,  Eans.    Latil 
390  07'  00"-46.     Longitude,  95©  28'  59"-40. 

East  quarter  corner  sec.  16,  T.  9,  E.  17,  Jefferson  Co.,  Eans. 
tude,  390  16'  05"-63.    Longitude,  95o  30'  57"-47. 

East  quarter  corner  sec.  7,  T,  8,  E.  17,  Jefferson  Co.,  Eans. 
tude,  390  22'  12"-42.    Longitude,  95o  33'  12"-80. 

Southwest  corner  sec.  24,  T.  5,  E.  8,  Jewell  Co.,  Eans.    Latil 
390  35'  51"-40.      Longitude,  98o  10'  32"-90. 

Quarter  north  corner  sec.  3,  T.  4,  E.  7,  Jewell  Co.,  Eans.    Latil 
39'=>  44'  32"-04.    Longitude,  98°  05'  47"-87. 

Hartland  schoolhouse,  Eearny  Co.,  Eans.    Latitude,  37°  63' 21 
Longitude,  lOlo  22'  03"-49. 

Lakin  schoolhouse,   Eearny  Co.,  Eans.    Latitude,  37°  66'  30 
Longitude,  lOlo  15'  27"-00. 

Deerfield  schoolhouse,  Eearny  Co.,  Eans.    Latitude,  37^58'  54 
Longitude,  lOlo  08'  06"13. 

West  quarter  corner  sec.  34,  T.  24,  E.  37,  Eearny  Co.,  Eans.    '. 
tude,  370  55'  17"-81.    Longitude,  101^  22'  32"-94. 

Northwest  corner  sec.  11,  T.  25,  E.  36,  Eearny  Co.,   Eans.    '. 
tude,  370  54'  00"-98.    Longitude,  101^  14'  53"-67. 

Northeast  corner  sec.  35,  T.  22,  E.  36,  Eearny  Co.,  Eans.    Latit 
;i8o  00'  58"-76.    Longitude,  lOlo  13'  46"-56. 
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heast  comer  sec.  6,  T.  12,  E.  12,  Leavenworth  Co.,  Kans.    Lati- 

;9o  02'  42''-60.     Longitude,  95o  00'  03"-84. 

ler Towns  19  and  20,  Ranges  22  and  23,  Linn  Co.,  Kans.    Latitude, 

48"-72.    Longitude,  94°  55'  02^'-97. 
les  Towns  19  and  20,  State  line,  Linn  Co.,  Kans.    Latitude, 

47"-52.    Longitude,.  94^  36'  45"-42. 

ler  Towns  19  and  20,  Ranges  12  and  13,  Lyon  Co.,  Kans.    Lati- 
no 20'  54"-26.    Longitude,  96o  01'  25"-50. 
ler  Towns  17  and  18,  Eanges  12  and  13,  Lyon  Co.,  Kans.    Latitude, 

21"-70.    Longitude,  96o  01'  24"-07. 
>la  of  State  normal  school,  Emporia,  Lyon  Co.,  Kans.    Latitude, 

50"-96.    Longitude,  96°  10'  47"-52. 
hwest  corner  s<3C.  13,  T.  21,  E.  2  E.,  Marion  Co.,  Kans.    Latitude, 

04"-86.    Longitude^  97o  10'  10"-83. 
iheast  corner  sec.  16,  T.  23,  E.  1  E.,  Marion  Co.,  Kans.    Latitude, 

57"-72.    Longitude,  97°  20'  38"-70. 

heast  comer  sec.  36,  T.  21,  E.  1  E.,  Marion  and  Harvey  coun- 
ans.    Latitude,  38o  10'  27"-58.    Longitude,  97°  15'  44"-98. 
ler  Towns  20  and  21,  Eanges  4  and  5,  Marion  Co.,  Kans.    Latitude, 

45"-45.    Longitude,  96°  55'  45"-ll. 

ler  Towns  17  and  18,  Eangs  20  and  21,  Miami  Co.,  Kans.    Lati- 
no 31'  19"-21.    Longitude,  96©  08'  15"-30. 
ler  Towns  17  and  18,  Eanges  22  and  23,  Miami  Co.,Kaus.    Lati- 
no 31'  16"-29.    Longitude,  94o  55'  03"-33. 
ler  Towns  18  and  19,  Eanges  24  and  25,  Miami  Co.,  Kans.    Lati- 
so  26'  02"-63.    Longitude,  94o  41'  43"-13. 
hwest  comer  sec.  15,  T.  8,  E.  7,  Mitchell  Co.,  Kans.    Latitude 

04"-73.    Longitude,  980  05' 50"-81. 

quarter  south  corner  sec.  11,  T.  6,  E.  6,  Mitchell  Co.,  Kans. 
ie,  390  32'  24"-73.    Longitude,  97^  57'  25"-56. 
ler  Towns  17  and  18,  Eanges  8  and  9,  Morris  Co.,  Kans.    Lati- 
;8o  31'  23"-60.    Longitude,  96o  27'  51"-51. 
;hwest  corner  sec.  33,  T^  5,  E.  24,  Norton  Co.,  Kans.    Latitude, 
'  05"-50.    Longitude,  lOOo  02'  23"-00. 

iheast  corner  sec.  5,  T.  4,  E.  22,  Norton  Co.,  Kans.    Latitude, 
'  38"-57.    Longitude,  99°  48'  55"-ll. 

ler  Towns  17  and  18,  Eanges  15  and  16,  Osage  Co.,  Kans.    Lati- 
;8o  31/  23"-42.    Longitude,  95o  41'  29"-02. 
quarter  east  corner  sec.  15,  T.  8,  E.  11,  Osborne  Co.,  Kans.    Lati- 
\do  21'  39"-38.    Longitude,  98o  31'  38"-08. 
quarter  west  corner  sec.  23,  T.  6,  E.  14,  Osborne  Co.,  Kans.    Lati- 
^90  31'  09"-68.    Longitude,  98o  51'  32"-13. 
ihwest  comer  sec.  36,  T.  9,  E.  2  W.,  Ottawa  Co.,  Kans.    Lati- 
^90  13'  18"-8.    Longitude,  97°  30'  12"-6. 

!;hwest  comer  sec.  13,  T.  11,  E.  1,  Ottawa  Co.,  Kans.    Latitude, 
'15"-63.    Longitude,  970  23' 23"-79.  ^  - 
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Northwest  corner  sec.  6,  T.  21,  E.  17,  Pawnee  Co.,  Kans. 
380  15'  38"-22.    Longitude,  99o  14'  01"-82. 

Northwest  corner  sec.  30,  T.  22,  E.  17,  Pawnee  Go.,  Kans. 
380  06'  55"-99.    Longitude,  99o  14'  22"-27. 

Northwest  corner  sec.  5,  T.  21,  E.  19,  Pawnee  Co.,  Kans. 
380  15'  42"-32.    Longitude,  99°  25'  26"-48. 

Northwest  corner  sec.  17,  T.  22,  E.  20,  Pawnee  Co.,  Kans. 
380  08'  43"-37.    Longitude,  99o  33'  02"-88. 

Northwest  corner  sec.  28,  T.  5,  E.  19,  Phillips  Co.,  Kans. 
390  35'  62"-18.    Longitude,  99o  28'  41"-34. 

One-quarter  south  corner  sec.  14,  T.  5,  E.  18,  Phillips  Co., 
Latitude,  39°  36'  44"-73.    Longitude,  99^  19'  06"-61. 

One-quarter  north  corner  sec.  32,  T.  2,  E.  16,  Phillips  Co., 
Latitude,  39^  50'  39"-66.    Longitude,  99o  09'  04"-78. 

Northwest  corner  sec.  21,  T.  8,  E.  8,  Pottawatomie  Co.  Kans. 
tude,  390  20'  59"-72.    Longitude,  96°  32'  16"-32. 

Southwest  corner  sec.  6,  T.  8,  E.  6,  Pottawatomie  Co.,  Kans. 
tude  390  22'  47"-20.    Longitude,  96"  47'  34'  -08. 

Northeast  corner  sec.  6,  T.  7,  E.  9,  Pottawatomie  Co.,  Kans. 
tude,  390  28'  48"-65.    Longitude,  96o  26'  40"-66. 

One-quarter  south  corner  sec.  17,  T.  7,  E.  8,  Pottawatomie  Co., 
Latitude,  39o  26'  12"-84.    Longitude,  96o  32'  51"-35. 

Southeast  corner  sec.  29,  T.  6,  E.  10,  Pottawatomie  Co.,  Kans. 
tude,  390  29'  39"-48.    Longitude,  96o  18'  50"-25. 

One-quarter  north  corner  sec.  7,  T.  8,  E.  10,  Pottawatomie  Co., 
Latitude,  39o  22'  41"-20.    Longitude,  96o  20'  32"-57 

Northwest  corner   sec.  17,  T.  9,  E.  12,  Pottawatomie  Co., 
Latitude,  39o  16'  33"-62.    Longitude,  96©  06'  35"-33. 

Northeast  corner  sec.  13,  T.  23,  E.  6,  Eeno  Co.,  Kans. 
380  03'  24"-96.     Longitude,  97°  48'  38"-43. 

Southwest  corner  section  8,  T.  22,  E.  4,  Eeno  Co.,  Kans. 
380  08'  39"-22.    Longitude,  97°  47'  35"-89. 

Northwest  corner  sec.  18,  T.  23,  E.  1,  Eeno  Co.,  Kans. 
380  03'  24"-26.    Longitude,  98o  01'  49"-70. 

Northwest  corner  sec.  8,  T.  22,  E.  10,  Eeno  Co.,  Kans. 
380  10'  22"-12.    Longitude  98©  27'  06"-43. 

One-quarter  south  corner  sec.  35,  T.  5,  E.  4,  Eepublic  Co.,  Kans. 
tude,  390  39'  17"-65.     Longitude,  97o  50'  50"-43. 

One-quarter  south  corner  sec.  30,  T.  4,  E.  3,  Eepublic  Co.,  Kans. 
tude,  390  40'  10"'17.    Longitude,  97o  41'  50"-57. 

Northeast  corner  sec.  23,  T.  4,  E.  2  W.,  Eepublic  Co.,  Kans. 
tude  390  41'  59"-0.     Longitude,  97^  29'  46"-7. 

Southeast  corner  section  16,  T.  21,  E.  8,  Eice  Co.,  Kans.    Lati 
380  13'  00"-15.     Longitude,  98^  12'  53"-68. 

Northeast  comer  section  12,  T.  20,  E.  8,  Eice  Co.,  Kans.    Lat 
380  19'  57"-41.    Longitude,  98°  08'  43"-50. 
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uthwest  corner  section  23,  T.  20,  R.  10,  Rice  Co.,  Kans.    Latitude, 

L7'  23"-38.    Longitude,  98^  24'  20"-49. 

le-qaarter  north  corner  sec.  15,  T.  6,  R.  6,  Riley  Co.,  Kans.    Lati- 

,  390  32'  17"-77.    Longitude,  96^  44'  44"  30. 

inter  of  sec.  12,  T.  10,  R.  16,  Shawnee  Co.,  Kans.    Latitude,  39^ 

4"-71.    Longitude,  95°  34'  46"-93. 

iitheast  comer  sec.  16,  T.  6,  R.  11,  Smith  Co.,  Kans.    Latitude, 

J6'  44"-32.    Longitude,  98^  33'  40"-50. 

le-quarter  we^t  corner  sec.  30,  T.  2,  R.  14,  Smith  Co.,  Kans. 

3,  390  61'  06"-93.    Longitude,  98o  57'  15"-75. 

le-quarter  north  corner  sec.  34,  T.  5,  R.  15,  Smith  Co.,  Kans. 

3,  390  35'  01"-40.    Longitude,  99°  00'  03"-34. 

»rtheast  corner  sec.  18,  T.  21,  R.  13,  Stafford  Co.,  Kans.    Latitude, 

L3'  54"'42.    Longitude,  98o  47'  01"-07. 

►rner  Ts.  42  and  43,  state  line,  Bates  Co.,  Mo. 

J6.     Longitude,  94°  36'  44"-57. 

rner  Ts.  40  and  41,  Rs.  30  and  31,  Bates  Co.,  Mo. 

52.     Longitude,  94o  17'  28"-44. 

►rner  Ts.  17  and  18,  state  line,  Cass  Co.,  Mo. 

^.     Longitude,  94©  36'  42"-39. 


Lat 


Lat 


Latitude,  38o  28' 
Latitude,  38o  18' 
Latitude,  38°  31' 
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METHODS  OF  WORK. 


Triangulation  has  been  carried  on  in  Texas  in  two  general  locali 
namely:  Middle  Texas,  or  the  area  between  longitude  96^  30' 
lOlo,  and  Transpecos  Texas.  Tlie  work  in  the  latter  region  ext 
fipom  the  western  portion  of  the  State  as  far  eastward  as  longitude  1 
and  covers  the  territory  between  the  Eio  Grande  and  the  New  Me 
boundary  line.  It  embraces  an  area  of  about  15,000  square  miles, 
may  be  described  as  a  belt  about  60  miles  in  width  extending  fi-oi 
Paso  about  250  miles  down  the  Rio  Grande.  The  triangulation  ea 
the  Pecos  covers  an  area  of  about  50,000  square  miles,  which  is  app: 
mately  included  in  a  four-sided  figure,  with  Dallas,  Roby  in  Fi 
County,  Brackettville,  and  Bastrop  at  the  corners.    ' 

Work  upon  the  eastern  triangulation  was  commenced  in  the  vic^ 
of  Austin  in  the  summer  of  1884.  A  base  line  was  measured  by  £ 
Douglas,  assisted  by  C.  H.  Fitch,  with  four  meter  bars.  The  loca 
of  this  base  is  about  ten  miles  southeast  from  Austin,  near  Onion  Ci 
and  its  adopted  length  10,307*201  meters,  or  about  6-4  miles.  De 
relating  to  the  Austin  base  line  can  be  found  in  the  administrs 
report  of  Mr.  Henry  Gannett  contained  in  the  Sixth  Annual  Rej 
1884-'85.  The  development  from  this  base  included  the  location 
I)oint  in  Austin,  the  astronomical  position  of  which  had  been  previo 
determined  by  the  U.  S.  Coast  and  Geodetic  Survey,  and  from  this  p 
the  geodetic  positions  of  the  various  triangulation  points  were  deri 
The  azimuth  of  the  Austin  base  line  was  determined  by  Prof.  A 
Thompson. 

The  work  in  Texas  remained  for  two  seasons  under  charge  of 
Douglas.  He  was  relieved  in  1886  by  Mr.  R.  U.  Goode,  under  w 
direction  all  operations  in  Texas  have  since  been  conducted  exce 
small  amount  of  work  around  Sierra  Blauca  in  connection  with 
establishment  of  the  one  hundred  and  fifth  mendian,  as  herein: 
explained.  The  triangulation  was  extended  year  by  year  northi 
and  westward  from  Austin,  and  in  1889  a  base  line  of  verification 
measured  near  Albany,  partially  along  a  railroad  tangent  througl 
town,  and  new  astronomic  and  azimuth  determinations  were  made 

The  Albany  base  line  is  about  9  miles  in  length  and  was  n 
ured  twice  with  a  300-foot  steel  tape  stretched  under  a  tension  i 
pounds.    The  tape  was  supjwrted  by  stakes  at  intervals  of  60 
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li  were  aligned  and  brought  to  the  grade  established  by  more  sub- 
ial  supports,  the  latter  having  been  previously  set  in  the  ground 
eet  apart,  and  upon  which  markings  of  the  extremities  of  the 
were  made.  The  two  direct  measurements  differed  by  0*167  feet, 
^hen  temi>erature  corrections  were  applied  the  resulting  discrep^ 
was  somewhat  greater,  owing  x>ossibly  to  difficulty  experienced  at 
[me  of  measurement  in  obtaining  the  true  temperature  of  the  tape, 
idopted  length  of  the  line  after  applying  the  corrections  for  tern- 
ure,  length  of  tape,  difference  on  posts,  inclination,  sag,  and  sea 
was  45793.662  feet. 

e  triangulation  was  extended  from  the  Albany  base  eastward 
liles  to  Dallas,  then  southward  to  Temple,  where  another  check 
Dbtained  by  joining  with  distances  from  Austin  base.  The  work 
Iso  been  carried  250  miles  southward  and  100  miles  westward 
Albany.  This  work  as  above  was  executed  principally  by  CharleH 
cquhart.  After  the  measurement  of  the  Albany  base  observations 
dmuth  were  obtained  each  year. 

e  instruments  used  in  this  work  were  an  8-inch  theodolite  with 
ers  reading  to  10  seconds  in  1884-'86-^86,  and  afterwards  an  instru- 
with  an  11-iuch  Gambey  circle  reading  by  microscopes  to  single 
ids.  Various  methods  of  observations  were  used,  principally,  how- 
that  of  directions,  and  the  whole  system  of  triangulation,  both 
and  west  of  Pecos  river,  has  been  divided  into  convenient  figures 
irdjusted  by  the  method  of  least  squares,  while  station  adjustments 
le  same  method  were  also  made  whenever  necessary, 
[angulation  was  conmienced  in  Transpecos  Texas,  near  Sierra 
ca,  in  the  spring  of  1890.  Prof.  E.  8.  Woodward  measured  a  base 
dong  the  Texas  and  Pacific  Railway  and  determined  the  astronom- 
position  of  a  pier  at  Sierra  Blanca,  near  the  western  extremity 
e  base  line,  and  Mr.  A.  P.  Davis  developed  a  small  system  of  tri- 
lation  around  Sierra  Blanca  for  the  purpose  of  locating  on  the 
l's  surface  the  one  hundred  and  fifth  meridian.  For  a  full  descrip- 
:)f  the  above  operations  see  Bulletin  70.  The  work  was  continued 
is  locality  in  1891  by  Mr.  E.  U.  Gk)ode,  who  extended  the  system 
Lward  and  westward,  and  in  1892  by  Mr.  Charles  F.  Urquhart  eastr 
and  southward. 

e  signals  used  in  the  middle  portions  of  the  State  were  usually 
)  from  sawed  lumber,  the  instruments  resting  on  the  ground  or  ele- 
I  as  the  circumstances  required.  In  the  latter  cases  a  scaffold  for 
upi)ort  of  the  observer  was  always  erected  around  an  interior  tri- 
m  which  the  instrument  rested.  In  a  few  instances  when  it  was 
lecessary  to  elevate  the  instrument  above  the  surface  of  the  ground , 
,  when  found  suitably  located,  were  trimmed  and  the  tops  used 
[gnals.  In  the  Transpecos  regions  the  triangulation  stations  were 
lly  at  the  summit  of  sharp  and  well-defined  peaks,  and  conical  piles 
oue  from  8  to  X2  feet  in  height  were  used  as  signals. 


Digitized  by 


Google 


206  RESULTS   OF   PRIM/VRY   TRIANGULATlON.  [bitia.] 

POSITIONS  AND  DESCRIPTIONS  OF  STATIONS. 

ROSS. 

In  Dallas  Go.,  Tex.,  about  8  miles  east  of  Dallas;  50  yards  -we^t 
Mr.  Boss's  residence  and  about  one-half  mile  north  of  the  Texas  ai 
Pacific  Eailroad.    Instrument  elevated  20  feet 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  6.  S. 

[Latitude,  32P  47'  10"-39.    Longitude,  96°  39'  49"-01.] 


To  station. 

Azimuth. 

Back  ajsimntli. 

Log.  dial. 

Brandon 

o          /           /' 

63    01    47-88 
128    35    38-33 

o          /          /' 

242    53    37  16 
308    31    59  54 

Meters. 

4-4:a700 

4-117911 

Camth 

CARUTH. 


In  Dallas  Go.,  Tex.,  about  6  miles  north  from  the  city  of  Dallas,  o 
Mrs.  Caruth's  residence. 
Permanent  mark:  South  chimney  of  house. 

[Latitude,  32°  51'  44"-85.    Longitude.  96©  46'  23"-42.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Efltelle 

O           /              /'               O           /               // 

96    44    45-88     276    33    48-45 
33    27    29-94  1  213    22    .'i2-23 

Meters. 
4-500087 
4-384618 
4-117011 

Branden  . . , . , 

Ross 

308    31    50-54 

128    35    33-33 

BRANDEN. 

• 

In  Dallas  Co.,  Tex.,  about  12  miles  southwest  from  Dallas  and  S 
miles  west  of  Duncan ville,  on  land  owned  by  Mrs.  Brandenburg,  an 
200  yards  southwest  from  her  house.    Instrument  elevated  24  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  Q.  S. 

[Latitude,  32°  40'  47"-93.    Longitude,  96^  54'  56"-48.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Estelle 

O             »             II 

142    49    48-88 
102    46    51  03 
242    53    37  16 
213    22    52-23 

o        /        // 

322    43    30-99 

282    39    48  04 

63    01    47-88 

33    27    29-94 

Meters. 
4  -477489 
4-320285 
4-423700 
4  -384618 

O'Neal 

Ross 

Caruth 

ESTELLE. 


In  Tarrant  Co.,  Tex.,  aoout  5  miles  southwest  from  Grapevine  an 
1  mile  west  of  the  Arlington  and  Grapevine  road,  on  land  owned  by  th 
Estelle  estate.    Instrument  elevated  30  feet. 
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ermaneut  mark :  St^ne  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  329  53'  44"08.    Longitude, 97°  06'  34"-48.] 


To  station. 


Boons  ... 
Post  Oak 
Caruth... 
Brandon  . 
O'Neal... 


Azimuth. 


99 
35 
276 
322 


5019 
08  14 
48-45 
30-99 
18-16 


Back  azimuth. 

Log.  diat. 

o 

, 

„ 

Metert. 

279 

40 

22  -20 

4-201987 

214 

57 

45-41 

4  -431753 

96 

44 

45-88 

4-500987 

142 

49 

48  88 

4  -477489 

180 

31 

32  13 

4  -288511 

O'NEAL. 

a    Tarrant  Co.,  Tex.,  3  miles   southwest  from  Arhngton,  on  land 
led  by  Mr.  J.  J.  O'Neal,  and  about  100  yards  north  of  his  residence, 
brument  elevated  35  feet. 
ermaneut  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

I  Latitude.  32°  43'  17"-38.    Longitude,  97^  07'  59"-43.] 


To  station. 


Aziuiutli. 


E»te\\e 186    3i    32  13 

Boons 148    32    25  -32 

Branden 282    39    4804 


Back  azimuth. 

Log.  diat 

o          / 

0    32    18-16 
328    27    44-15 
102    46    51-03 

Metert. 
4-288511 
4-412058 
4  -320*285 

POST    OAK. 

ri  Tarrant  Co.,  Tex.,  on  land  owned  by  Mr.  K.  E.  Maddox,  about  6 
es  south  of  Fort  Worth  and  1  mile  east  from  the  Fort  Worth  and 
jsfield  road,  on  the  higliest  of  two  timbered  knolls.    Instrument 
i  elevated  35  feet. 
'ermauent  mark  :  Stone  marked  Avith  a  cross  and  U.  S.  G.  S. 

[Latitude,  32°  41'  45"-52.    Longitude,  97°  16'  30"-30.] 
To  station. 


Caddo  Peak. 
Rattlesnake. 
Centipede. . . 

Estelle 

Boons 


27  50  56-64 

108  53  29  14 

324  34  05-32 

214  57  45-41 

179  31  42  03 


— 

— 





Baci 

ka/. 

ninth. 

Log.  dist. 

o 

// 

Metert. 

207 

46 

39-85 

4  -425C51 

288 

41 

33-70 

4  -560725 

144 

36 

27-24 

4  -073005 

35 

03 

08  14 

4  -431753 

359 

31 

37-76 

4  -395540 

CENTIPKDE. 

[1  Tarrant  Co.,  Tex.,  about  5  miles  southeast  of  Kenned  ale  and  about 
miles  southwest  of  the  Fort  Worth  brickyard.  On  land  owned  by 
5,  Eliza  Turner,  and  about  one-fourth  mile  east  of  her  residence, 
trument  elevated  35  feet. 

[Latitude,  329  36'  32"-51.     Longitude,  97^  12'  07"-25.] 


Testation. 

Azimuth.        Back  azimuth. 

Log.  diat. 

Post  Oak 

1 

O         /            //              o          /            // 
144     36    27-24  1  324    34    05  32 
54     14    42-97     234     08    04  97 

Mrtrrt. 
4  •07:»HK'> 
4  •370049 

Caddo  Peak 
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BOONS. 

Ill  Tarrant  Co.,  Tex.,  about  14  miles  north  of  Fort  Worth  on 
middle  one  of  three  wooded  knolls,  one- fourth  mile  east  of  Mr.  B< 
rei$idem;e  and  .3  miles  south  of  Keller.    Instrument  elevated  24  fe< 

Pennaiieut  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  329  65'  12"-22.    Lougitude,  97°  W  38"-17.] 


To  aiation. 


Azimuth. 


Rattlesnake 
Post  Oak  . . . 

tJXeal 

Estello 


60 
350 
328 
270 


I 

48  10 
37-76 
44  15  i 
22-20  ' 


Back  aaimuth. 

Log.  diat. 

0 

, 

„ 

Metert. 

248 

52 

54-76 

4-503701 

179 

31 

42  03 

4-305340 

148 

32 

25-32 

4-412058 

00 

51 

50  19 

4-201987 

KATTLESNAKE. 

In  Parker  Co.,  Tex.,  in  a  pasture  owned  by  Mr.  Loucb,  about  12  i 
east  of  Wuatherford  and  2  miles  north  of  the  Weatherford  and 
W(*rtli  road. 

Permanent  mark:  Stone  marked  Avith  a  cross  and  U.  S.  G,  S. 

[Latitude,  329  48'  U5"-84.    Longitude,  97°  38'  32"-84.] 


Tostatioo. 


Lovy 

Hfirrisun  ... 

Biions , 

FS«tOak.. 
( 'jiddo  Peak 
Ijtiyles 


Azimutli. 


140 
00 
248 
288 
327 
27 


06-50 
46  37  I 
54-76 
33-70 
26  38  I 
44-85  I 


»acl 

II  azimuth. 

Log.  dist 

o 

, 

It 

Metert. 

329 

07 

54-20 

4  002316 

270 

50 

35  84 

4-372177 

60 

04 

48-10 

4-563701 

108 

53 

29  14 

4-560726 

148 

04 

02-60 

4  -619141 

207 

47 

56-97 

4-238563  j 

In  Parker  Co.,  Tex.,  10  miles  north  of  Weatherford,  on  the  Wea 
ford  and  Spiingtown  road,  and  2  miles  east  of  Cartersville,  on 
owned  by  Mr.  Levy,  who  lives  in  Weatherford. 

PeimaiitiUt  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32o  53'  50"-54.    Longitude,  97o  42'  86"-74.] 


To  station. 

Azimuth.        Back  azimuth.    Log.  dist. 

Slipdown 

O           '              //          1       0           »              " 

105    57    53-44  !  285    51    20 -46 
59    16    :«-60     239    10    36-74 
329    07    54-20     149    10    06*50 

MeUrt. 
4-290824 
4  -301491 
4  092315 

norrisoii 

llatUesnako 

8LIPDOWN. 


In  Piirker  ( kj.,  Tex.,  on  land  owned  by  Kobert  Owen.  About  4  i 
southwest  of  Poolville,  on  the  Weatherford*  and  Gibtown  road, 
7  milcf^  from  ( ri  btown.  Known  locally  as  Slipdowu  Mountain,  Ini 
meut  elevated  34  feet, 
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Stone  marked  with  a  cross  and  U.  S.  G.  8. 

.itude,  32°  M'  44"'38.    Longitude.  97°  bi'  39"-«0.  ] 


ition. 


mtain. 


Azimuth. 


70  34  09-8« 
86  46  20-80 
20-46 
20-18 


51 
354    08 


Back  Azimutli. 

Log.diat. 

0          1            11 

250    20    52-58 
266    33    38-37 
105    57    53-44 
174    09    02-57 

Meier: 

4-607483 
4-562188 
4-290824 
4  195368 

HARRI80N. 

X.,  about  7  miles  from  Weatherford  and  one-lialf 
Weatherford  and  Palo  Piuto  road,  in  small  grove 

Stone  marked  witb  a  cross  and  U.  S.  G.  S. 

titude,  32°  48'  18"-01.    Longitude.  07°  53'  38"-28.] 


ttion. 


JLe. 


Asimnth. 


Back  asimuth. 


93  03  56-18 

174  09  02-57 

815  19  33  12  ' 

270  50  35-84  i 

239  10  36-74 


Log.  dial. 


o 

, 

II 

MeUrt, 

272 

90 

07  07 

4-600462 

354 

08 

29  18 

4  195368 

135 

24 

54-85 

4-343432 

90 

58 

46-37 

4-372177 

50 

16 

35-60 

4-301491 

BOYLES. 


i.j  about  7  miles  southeast  of  Weatherford,  on  land 
rles,  and  just  south  of  the  raikoad  at  his  residence. 
Stone  marked  with  a  cross  and  U.  S.  G.  S. 

itudc.  32°  39'  48" -57.    Longitude,  97^  43'  43"-3l.] 


fttion. 

Azimuth. 

Back  azimuth. 

Log.  diet. 



ake 

»ak 

O          t            n 

135    24    54-85 
207    47    56-97 
303    25    05-36 

o       /         // 
315    10    33  12 

27    50    44-85 
123    35    27-87 

Meters. 

4-343432 
4-2;{8563 
4-558347 

BLUFF. 

,,  Tex.,  about  10  miles  north  of  the  town  of  Palo 
rest  firom  the  Palo  Pinto  and  Jacksboro  road ;  on 
a  ridge  and  near  the  bluff. 
:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

bitude,  32°  55'  35"-49.    Longitude,  98^  18'  02"-09.1 


ation. 

Azimuth. 

o          1           n 
8    33    4r>-40 
83    56    15-45 
266    33    38-37 

Back  azimuth. 

0         /           n 
188    33    09-50 
263    49    40-42 

86    40    20-80 

Log.  di»t. 

Meters. 
4-062742 
4  •27H(J(i8 
4  -502188 

a 

u 


.4  . 

•.  .H'l: 

i; 

■i 

■{■r 

n 

.11: 

•t 

il5 

,4  <■ 

f;. 

.TI> 

1  ** 

;}i 

t      ) 

.1! 

\ 

•I.: 

s 

•  .1 

»  •     •! 

«< 

•  4 

k 

•.       * 

% 

♦ 

r 

1 

.'. 
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KYLK. 


[BCU 


In  PmIo  Pinto  Co.,  Tex.,  on  the  highest  point  of  Kyle  Mountain,  al 
4  tiiik't*  iiortli  of  the  town  of  Palo  Pinto. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude.  32»  49'  24"-60.    LoDgitiule,  98<^  19*  08"-23.] 


To  station. 


Azimnth. 


Toni 42  52  24-36 

Krazos 118  44  2034 

Slip<lowii 250  20  62-58 

liarriuon I  272  50  0707 

i'orbin 349  10  0077 

iiluff I  188  33  09-50 


Baci 

c  azimuth. 

Log.  dist. 

o 

,, 

Metert. 

222 

48 

06-26 

4-279609 

298 

38 

21  -75 

4-291895 

70 

34 

09-86 

4  -6074K3 

93 

03 

56  18 

4-600462 

169 

16 

41-73 

4  024591 

8 

33 

45-40 

4-062742  ; 

CORBIN. 

In  Palo  Pinto  Co.,  Tex.,  about  3  miles  south  of  the  town  of  J 
PintOj  and  one-half  mile  east  from  the  Palo  Pinto  and  Gordon  r 
Instrtitnent  elevated  24  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  (1.  S.  \ 
a  tree  with  the  limbs  cut  off. 


[Latitude,  32"''  43'  47"-07.     Longitude,  98  '  17'  52"-54.] 


To  station. 


loni  . 
Kyle. 


Azimuth.        Back  Hzlnmth.  >  Tx)g.  dist. 


o        .        /»  o       '         /'  MeUn. 

76    37    03-48  '  256    31     53 -82         4  185868 
109     16    41-73      349     10    00  77         4-024591 


111  Palo  Pinto  Co.,  Tex.,  on  the  highest  point  of  a  ridge,  1  mile  si 
of  Metcalf^s  (Jap,  and  12  miles  west  from  Palo  Pinto. 
Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  (x.  8. 

[Latitude,  32°  41'  51"-43.     Longitude,  98»  27'  25"-52.1 


To  station. 

Azimuth. 

o           /             /' 

77    27    18-73 
169    41     35  15 
256    31     53-82 
222    48    05-26 

Bacl 

o 

257 

349 

76 

42 

c  azimuth. 

Log.  dlst. 

Cleveland 

19 
40 
37 
52 

// 
44-50 
06-58 
03 -4t: 
34-36 

MeUn. 
4 -351462 
4  -375572 
4-185868 
4-279609 

MraKort     ..        .... 

\  'orbin 

Kyle 

BRAZOS. 

In  Palo  Pinto  Co.,  Tex.,  on  the  highest  point  of  mountain,  abo 
mile  north  from  Eandall's  store. 


Digitized  by 


Google 


PT]     .  TEXAS.  211 

Tiaanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32°  54'  2»"-77.    LoDgitude,  989  30'  09"-01.] 


To  station.        I      Azimuth. 

1 

Back  azimuth. 

Log.  dist. 

Clevelaod 

O         1              II 

32    01    15-76 

68    57    44-14 

263    49    40-42 

208    38    21-75 

340    40    06-58 

19    45    51-86 

o          /            " 

211    55    08-74 
248    47    02-42 
83    56    15-45 
118    44    20-34 
169    41    35  15 
199    42    45-53 

Meter: 
4-522671 
4-518170 
4-278668 
4-291895 
4-375572 
4-423297 

Breckeniidee 

Bluff 

Kyle 

loni 

Thnmiftii ...  ....^r 

THURMAN. 

Stevens  Co.,  Tex.,  near  Palo  Pinto  county  line.    About  5  niilefc 
least   from  Caddo,  and  one-half  mile  south  from  road  between 
lo  and  Gordon.     Instrument  elevated  20  feet. 
rmanent  mark:  Stone  marked  with  cross  and  U.  S.  G.  S. 

[Latitude,  Z2P  40'  59"-96.    Longitude,  98°  35'  53"-02.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Brcokenridge 

Brazos 

o*        /          // 
120    56    36-69 
199    42    45-53 

O            '              " 

300    49    02-98 
19    45    51-86 

Meter: 
4-405645 
4-423297 

CLEVELAND. 

Stevens  Co..  Tex.,  on  school  land  about  5  miles  south  from  where 
3reckenridge  and  Palo  Pinto  road  crosses  Cedar  Creek,  aud  about 
'ards  east  from  the  road  between  Cedar  Creek  and  Ranger.    On  a 
led  knoll.    Instrument  elevated  24  feet. 
rmanent  mark:  Stone  marked  with  across  and  U.  S.  G.  S. 

[Latitude,  32^  30'  12"-25.    Longitude,  98°  41'  26"-88.] 


To  station. 


Azimuth. 


Breckenridge 

Double  Mountain 

loni 

Brazos 


141 

70 

257 

211 


16  42-28 

32  26-33 

19  44-50 

55  08-74 


Back  azimuth. 

Log.  dist. 

o 

/ 

Meterg. 

321 

12 

09-25 

4  -322317 

250 

25 

05  18 

4 -354817 

77 

27 

18  -73 

4-351462 

32 

01 

15-70 

4  -522671 

BRECKBNRIDGE. 


Stevens  Co.,  Tex.,  on  a  high,  wooded,  ridge,  about  7  miles  from  the 
of  Breckenridge  and  about  200  yards  south  from  the  Breckenridge 
Orabam  road.    Instrument  elevated  24  feet. 

Digitized  by  VjOOQ IC 
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i'enuaiieiit.  mark:  Stoue  marked  with  a  cross  and  U.  S.  G.  S. 

LLatitnde,  3*29  48'  03"-05.    Longitudo,  98°  49'  51"*89.] 


To  ■tation. 

Aaimuth. 

Back  asimnth. 

Log.  diat. 

Flat  Top 

O               /           II 

103    63    13-47 
18    50    69*18 
248    47    02*42 
300    49    02  08 
172    2G    09  16 
321    12    09*26 

O            /             II 

283    44    39*66 
198    48    09-91 
68    57    4414 
120    56    36-69 
352    25    22*02 
141    16    42-28 

MeUr$. 
4-404695 

4  -518170 
4-405645 
4-238843 
4-322317 

Double  Slountaiiu. 
Jtrasoa 

Thiimaii .... 

Blackjack 

Cleyeland 

BLACK  JACK. 

In  Btcweiia  or  Young  county,  Tex.,  near  their  boundary  line.  Al 
5  niilet^  Dortl Least  &om  Crystal  Falls,  and  a  little  east  from  the  ] 
between  t'l  ystal  Falls  and  Belknap.    Instrument  elevated  24  fee 

Permanent  mark:  Rock  marked  with  a  cross  and  U.  S.  G.  S. 

[ Latitude,. 320  57'  15"-29.     Longitude,  98°  51'  18"-72.] 


8UUon. 

Azimuth. 

Back  asiniuth. 

Log.  dist. 

Flat  Top 

0           .              n 

64    02    44-01 
352    25    22-02 

o         /           n 
243  '  54    56  -30 
172    26    00*16 

Meteri. 

4-396152 

4*233843 

Breckenridge 

I>OUliLK  MOUNTAINS. 


In  Stevens  Co.,  Tex.,  about  17  miles  south  of  Breckenridge,  ou  eas 
of  two  hills,  known  as  Double  Mountains.  The  Breckenridge  and  C 
ruad  passes  vtTy  near  the  mountains. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitudo,  ^1^  35-  06"*60.    LoDgitude,  98°  55'  05"*25.] 


To  Btaliou. 
ilitson 

Aslmuth. 

Log.  dist. 

MeUr$, 
4-591453 
4*691354 
4  403059 
4  *354817 
4*546872 
4  438721 
4-534696 

O            '                II 

72    28    02-10 
1U6    48    24-59 
108    48    09-91 
•250    25    05-18 
130    20    23-93 
HKi    23    06*91 
151     12    35-41 

O            '                !• 

252    15    15*52 
286    32    10-33 
18    50    59*18 
70    32    26-33 
310    20    07*88 
286    14    01*94 
331    06    52-48 

Stewart 

J  breckenridge 

f 'levelaitd 

Kew 

Kaet  Base 

Flat  Top 

FLAT  TOP. 


On  line  between  Shackelford  and  Stevens  counties,  Tex.,  on  the  c 
ern  extremity  of  a  hill  known  as  Flat  Top  mountain.  About  one- 
mile  north  of  the  Albany  and  Crystal  Falls  road,  14  miles  from  Br 
eii ridge,  10  miles  from  Fort  Griffin,  and  12  miles  from  Albany. 


Digitized  by 


Google 


BTT.l  TEXAS. 

ermanent  mark :  Stone  marked  with  a  cross  and  IJ.  S.  G.  S. 

TLatitude,  32°  51'  20"-75.    LoDKltade,  99^  05'  39"-6a.] 


213 


To  Btation. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Stewart 

Double  Monntains 

BhickJack 

Breckenridco 

New 

0         1          /• 

62  31  41-97 
331  06  52-48 
243  54  56  30 
283    44    39-66 

55  08  23-56 
154    26    17-89 

88    16    49-82 

O            /            /' 

242    21    07-64 
151     12    35 -4i 
61    02    44-01 
103    53     13-47 
235    04    49-36 
934    23    45-90 
268    06    47-71 

Meters. 
4-536396 
4-534696 
4  -396152 
4-404595 
4-097992 
4-225966 
4-460537 

Irvine 

J^onroe 

IRVING. 

1  Throckmorton  Co.,  Tex.,  about  6  miles  northeast  of  Fort  GriflQn 
one  mile  north  from  road  between  Fort  GriflQn  and  Belknap,  on  a 
}-oak  ridge.    The  only  post-oak  in  the  country.    Instrument  elevated 
eet. 
ermanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  329  59'  33"-38.    Longitude,  09°  10'  19"-31,] 


To  sUtion. 

Azimuth.        Back  azimuth. 

Log.  dist. 

Monroe 

0         /             //                0           /             " 

53    21    22-07     233    13    50-83 
334    23    45*90     154    26    17  89 

Meters. 
4  -429010 
4-225965 

Flat  Top 

EAST  BASE. 

I  Shackelford  Co.,  Tex.,  on,  land  owned  by  Mr.  Henry  Palm.  On  a 
:e  7f  miles  southeast  from  Albany,  and  just  east  of  Hubbard  Creek. 
ermanent  mark:  Stone  marked  with  a  cross  and  IX.  S.  G.  8. 

[Latitude,  32°  39'  17"06.    Longitude,  99©  11'  56"-21.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

New 

178    09    53-23 
286    14    01-94 
181     01    35  12 

O           '              /' 

358    09    43-16 
106    23    06-91 
310    57    52-84 

Meters. 
4  -179927 
4  -438721 
4  -153292  ' 

Double  Mountains 
Knoll 

KNOLL. 

1  Shackelford  Co.,  Tex.,  on  land  owned  by  Mr.  Strum,  about  1  mile 
ihwest  from  Albany  and  one-fourth  mile  north  from  the  Albany 
ECaskell  road, 
ermanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32©  44'  20"-15.    Longitude,  99°  1&'  48"-62.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

East  Base 

New 

310    57    52-34 
240    30    51-27 

O            /            II 

131     01    35  12 
60    34    24-38 

Meters. 
4-153292 
4 -070818 

f  \l 


Digitized  by 


Google 
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RESULTS  OF  PRIMARY  TR [ANGULATION. 

NEW. 


{BUI 


In  Sbai  kelford  Co.,  Tex.,  on  vacant  land,  abont  7  miles  from  All 
About  1  Tiiile  west  from  the  Albany  and  Crystal  Falls  road,  and 
south  fi'oui  a,  slieep  ranch. 

Pennaiieut  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32o  47'  28"*06.    Longitude,  W°  12'  14"-81.] 


To  stAtion. 

Azimuth. 

Back  aximuth. 

Log.  diat. 

ir|i,t  Top 

O           '               " 

235    04    49-36 

310    20    07-88 

358    09    43  16 

GO    34    24-38 

0            '            II 

55    08    23-56 
130    29    23-93 
178    09    53-23 
240    30    51-27 

MeUrt. 
4-097992 
4-546872 
4  179927 
4-070618 

Double  Moan  tains 
^flt  Base 

KmW   .          , 

111  Sliarkolford  Co.,  Tex.,  in  the  Monroe  pasture,  on  a  knoll  3 J  ] 
north  of  a  psniit  on  the  Albany  aud  Haskell  road,  and  about  7  i 
from  AllKiiiy, 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[latitude.  320  50'  51"-24.    Longitude,  99°  24'  09"-62.1 


To  station . 

Azimuth .      |  Back  azimuth . 

Log.  dist. 

Stewart 

O          '           // 

6    05    56  12 
268    06    47-71 
131    04    00-21 
233    13    50-83 

O            1             /' 

186  05  22-80 
88    16    49-82 

310  58  27-72 
53    21    22-07 

Meters. 

4-178596 

4-460537 

4-323818 

4-439910 

Flat  Top 

Tarantula 

STBWART. 

In  Sliackt^Iford  Co.,  Tex.,  in  Charles  Stewart's  pasture,  about  9] 
went  from  Albany  and  one-eiglith  mile  north  from  the  point  wher< 
Albany  and  Ifidng  Sun  road  crosses  a  high  ridge;  about  1^  miles  i 
of  George  Cfiates'  house. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32°  42'  44"-26.    Longitude,  99°  25'  11"16.; 


To  Rtution. 


iLltaon 330 

Unable  Mountain  8    286 

Cohb 14 

Siiiid 88 

Tarantula 153 

Monroe 186 

Flat  Top I  242 

I 


21 


52-01 
10  -33 
45  00 
31-73 
29-43 
22-80 
07-64 


Baci 

k  azimuth. 

Log.  dist 

0 

, 

,, 

Meters. 

159 

05 

16-04 

4-443369 

106 

48 

24-59 

4-601354 

194 

11 

39-85 

4  107991 

268 

42 

40-49 

4-633122 

333 

33 

30-92 

4-507755 

6 

05 

56-12 

4  178596 

62 

31 

41-97 

4-536396 

Digitized  by 


Google 


,  Tex.,  ill  a  pasture  known  as  the  '^Old  govern- 
it  2  miles  sontli  from  where  the  Albany  and  Abi- 
western  most  of  three  benches. 
Jtone  marked  with  a  cross  and  U,  S.  G.  S. 

tie,  32^  36'  00"'71.    Longitude,  99°  2»'  11"*90.) 


Azimuth. 


106 
194 
58 
29 
51 


Hack  azimuth.     Log.  dial. 


286 

14 


34-44 
39-85 
58  -«0  I  238 
47  -83  I  209 
46-05     231 


49-70  ' 
45  -W  ; 
35  19  ' 

30-08  : 

22-56  I 


MeUrg. 

4  -ennn? 
4  •io7'.>n; 

4-507314 
4  -639462 
4-699218 


I 


TARANTULA. 

c,  about  one-half  mile  from  the  southern  edfje  of 
erninost  of  two  flat-topped  hills.     It  is  300  yards 
'  and  Uaskell  road,  at  a  point  IS  miles  from  Has- 
post  nearly  opposite  the  hill, 
^tone  marked  with  a  cross  and  U.  S.  G.  S. 

ide.  320  58'  20"-32.    Longitude,  09^  34'  21  "-57.] 


Azimuth. 


Back  azimuth.  |  Log.  dint. 


310 

58 

27  -72 

131 

04 

00-21 

3:« 

33 

30-92 

153 

38 

29-43 

51 

55 

00-79 

231 

44 

30  -34 

43 

58 

23-97 

223 

48 

28-05 

144 

18 

57-33 

324 

13 

44-49 

94 

04 

46-70 

276 

51 

02-78 

Meters. 
4  -3-^3818 
4  -507755 
4-581558 
4-615150 
4  -406000 
4  -597397 


HASKELL. 

:.    Not  occupied.     The  cupola  on  the  court-house 

\t  of  Haskell  County. 

Dupola. 

ude,  33^  09'  31"-57.    Longitude,  99°  43'  54"-96.] 


Il 

Ii    5  1 

i; 

•1    s  i« 

t 

1 

• 

f 

1- 

r:ir 

I 

.;  ^ 

t 

t 

ii? 

• 

•     ^ 

■ 

on. 

Azimuth. 

t 

Bark  azimuth. 

Log.  diHt. 

..324    13    44  40 
...j    56    68    55  12 

O         '         /.• 
144    18    57-33 
236    50    22-15 

Meters. 
4  -4060CC 
4  -4636^0 

8WINSO? 

f. 

• 

ex.,  in  the  southeast  corner  of  the  county,  on  the 
Top  Mountain,  about  2  miles  east  of  the  Anson 


Digiti 


zed  by  Google 
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Permanent  mark:  Stone  marked  with  a  cross  and  U  S,  G.  S. 

[Latitude,  33^  00'  56"-10.    Longitude,  OQo  60'  84"-60.] 


To  station. 

Asimuth. 

Back  aftimnth. 

Log.  dist. 

Tarantnlft 

Sand 

Anson 

Ash      

0           •           f» 

276    51    02-78 

342    38    23-37 

342    14    03-60 

18    27     17-17 

0           /          '/ 

04  04  46-70 
162  42  08-06 
162  17  14  43 
108    23    37  -24 

Meters. 

4  •597397 

4-558089 

4-476653 

4-522820 

4-463688 

4*621348 

Haskell 

Lom 

236    50    22  15 
97    53    38  12 

56  58  55  12 
277    39    27-50 

In  Jones  Co.,  Tex.,  on  a  sand  hill  about  2  miles  east  of  the  Abi 
ami  Anson  road  and  3  miles  southeast  of  Anson.  All  country  neai 
si£?nal  covered  with  thick  brush.    Instrument  elevated  20  feet, 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G,  S. 


I  Latitude,  33°  42'  15"  90.     Longitude,  99°  62'  40"-50.] 


To  station. 


Azimuth. 


Tarantula i  223  48  28  05 

Stewart 268  42  40  -49 

Abilene I  330  12  05-54 

Buffalo 358  53  43  03 

Cobb 1286  03  4970 

Ash I    97  46  04-50 

Swinson !  162  42  0806 


Back  azlmnth. 

Log.  dist. 

r. 

, 

,, 

Metert. 

43 

58 

23-97 

4  -615150 

88 

57 

31-73 

4-633122 

150 

16 

24-36 

4-492086 

178 

53 

59-97 

4-631206 

106 

17 

34-44 

4-617&^ 

277 

38 

41-67 

4 -333057 

342 

38 

23-37 

4-558089 

In  Jones  Co.,  Tex.     Not  occupied.    The  cupola  on  the  court-hou 
Anson,  the  county  seat  of  Jones  County. 
I^ermauent  mark:  Cupola. 

[Latitude,  32°  45'  29"-54.    Longitude,  99^  53'  43"'33.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Swinson 

0             •              /' 

162    17    14-43 
231    44    30-34 

342     14     03-«9 
51     55    00-79 

Meters. 
4-476653 
4-584558 

Tarantula 

In  Jones  Co.,  Tex.,  very  near  the  Fisher  line,  on  the  highest  of 
Band  hills,  about  4  miles  north  from  where  Mukel  and  Newman  i 
erosses  Cloar  Fork  of  the  Br^azos  Biver,  about  2J  miles  north  of 
pasture  fence. 


Digitized  by 


Google 
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krmanent  mark:  Stone  marked  with  a  cross  and  U.  S,  G.  S.. 

[Lfttitadd,  820  45'  49"*63.    Lon{:itiide,  lOOo  06'  19''-79.] 


ToataUon. 

Asixnuth. 

Back  aximath. 

LoK.diBt. 

Swinson 

0          .             */ 

196    23    87-24 
277    88    41-67 
60    45    09-27 
22    00    38-83 
140    22    14  14 

0           /              /' 

18    27    17-17 
97    46    04-50 
240    34    13  10 
201    56    00-78 
320    11    26-93 

Meter: 

4-522820 

4-333057 

4-560635 

4*883666 

4-685400 

Sand 

Waap 

Fence 

Lem 

LKM. 


Stonewall  Co.,  Tex.,  on  the  easternmost  of  the  Double  Mountains, 
e  BTetson  pasture.  The  Double  mountains  are  well  known  points. 
irmanent  mark :  Stone  marked  with  a  cross  and  TJ.  S.  6.  S. 

[Latitude,  33^  03'  59"-68.    Longitude.  100°  26'  ll"-87.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diBt. 

SwlnBon 

0           1           It 

277    39    07-60 
320    11    26-93 
860    40    08-53 

O         /              II 

97    53    88  12 
140    2*2    14  14 
180    39    65  17 

Met^t. 

4-621348 
4*685400 
4-741U8 

A«h 

Waai> 

WASP. 


Fisher  Co.,  Tex.,  about  6  miles  a  little  west  of  north  from  Sweet- 
er, on  highest  knoll,  about  one- half  mile  west  from  the  Sweetwater 
Boby  road, 
^manent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  32o  34'  ll"-27.    Longitude,  100^  26'  36"-03.) 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Lem 

O                          II 

180    39    65-17 
240    84    13-10 
342    16    44-21 
351    38    24  91 
329    17    14-51 
306    09    14.08 

0          1 

360    40    08  53 
60    45    09-27 
162    17    55  14 
171    39    57-85 
149    22    36-58 
126    15    44-22 

Meters. 
4-741118 
4-560635 
4-053811 
4  -494016 
4-486311 
4  -370810 

Ash 

Sweetwater 

Sykes 

Bitter 

Fence 

SWEETWATER. 


Nolan  Co.,  Tex.    Not  occupied.    Cupola  of  the  court-house  at 
etwater. 
srmanent  mark :  Cupola. 

[Latitude.  32°  28'  31"-23.    Longitude,  100°  24'  24"09.1 


To  Btation. 

Azimuth. 

Bock  aziainth. 

Ix»g.  diflt. 

Wasp 

0            1            II 

102    17    55  14 
281    13    25-27 

o        /        /* 
342    16    44-21 
101     18    44-00 

Meters. 
4  053811 
4  -199196 

Fence 

Digitized  by 


Googl 


In  Nolan  Co.,  Tex.,  in  northern  edge  of  the  county  and  10  i 
little  south  of  east  from  Sweetwater;  about  1  mile  south  of  the  v 
edge  of  mountains  and  on  the  highest  pomt.  A  fence  running 
and  south  passes  within  a  few  yards  of  the  signal.    No  road  nei 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  8.  G.  S. 

[La4itu<le,  32°  2»'  .10"-88.    Longitude,  10(P  14'  30"05.] 


To  station.        {      Azimuth.        Back  azimuth,  i  Log.  dist. 


Wasp. 
Ash  .. 
Sweetwater. 


126 
21)1 
101 


44-22 

09-78 
44  09 


Bitter i     14    58    10-60     194    57    02-25 


306 
22 

281 


14-08 
83-83 
25-27 


Meters. 
A  -370810 
4-533666 
4-199196 
4  -111270 


BITTER. 

In  Nolan  Co.,  Tex.,  about  1  mile  south  from  Bitter  Creek, 
northern  edge  of  a  large  mesquite  ridge,  known  as  ^'The  divide,- 
4  miles  northeast  from  a  blacksmith  shop  on  the  Sweetwater  and 
ger  road,  18  miles  from  Sweetwater.    Instrument  elevated  15  fe^ 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32^  19'  55"-64.     Longitude.  100°  16'  37"-66.] 


To  station.        |      Azimuth. 


Waap... 
Fence... 
KuflticuB 
Syke.s... 


149  22  35-58 

194  57  02-25 

350  32  47-53 

07  58  55-75 


Back  az 

imuth. 

Log.  dist. 

o 

Meters. 

329 

17 

14-51 

4  -486311 

14 

58 

10-60 

4-111270 

170 

33 

33-19 

4-134598 

247 

55 

08-54 

4  079070 

In  Nolan  Co.,  Tex.,  in  a  pasture  owned  by  Mr.  Syk'es,  abo 
yards  east  from  the  old  Sweetwater  and  Hayrick  road  and  It 
south  of  Mr.  Sykes's  residence  5  about  13  miles  from  Swee1 
Instrument  elevated  24  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude.  32^  17'  29  "-43.    Longitude,  100°  23'  42'"72.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Wagp 

0        »           // 
171     .39    57-85 
247    55    08-54 
303    45    16  -31 

0          /             /' 

351     38    24  -91 

Meters. 

4-494016 

Bitter 

67    58    55-75         4-079070 
123    49    48*77         4-206340 

Rustious 

1 
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RUSTICU8. 


1  Nolan  Co.,  Tex.,  abont  50  yards  west  from  the  Sweetwater  and 
linger  road,  at  a  point  between  tbe  twenty -first  and  twenty-second 
^posts  from  Sweetwater.    Instrument  elevated  24  feet. 
ermaiient  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[L»titud«^  320  12'  39"-04.    Longitude,  100°  15'  12"-15.] 


To  station. 

Azimuth. 

Back  azimnth.    Log.  diet. 

Sykefl 

O            1              II 

123    49    48-77 
170    33    33-19 

o       '          "1      Meter*. 
303    45     16-31  1      4-208340 
350    32    47-53  ,      4  134598 

Bitter 

FLINT. 

1  Taylor  Co.,  Tex.,  in  western  part  of  tbe  county,  about  2  miles 
th^^est  of  Mount  Moro  P.  O.  and  about  1  mile  west  from  Bluff  Creek, 
iv-esternmost  of  two  high  points  on  southern  edge  of  ridge.  Tliree 
»lls  at  tbe  end  of  tbe  ridge. 

[Latitude,  32©  07'  48"-4a.    Longitude,  100°  02'  41"-13.] 


To  station. 

Azimuth.        Bnck  azimuth. 

Log.  diet. 

Plateau 

0            '            /' 

348    42    49  01 
61    47    30-82 

o           /           " 

168    40    31-55 
241     37    63-52 

Metera. 
4-753889 
4 -610510 

Hayrick 

HAYRICK. 


n  Coke  Co.,  Tex.,  about  2J  miles  a  little  north  of  east  from  tbe  town 
a  ay  rick,  county  seat  of  Coke  County,  on  tbe  highest  point  of  ridge, 
>ut  three-fourths  of  a  mile  north  from  Nipple  x)eak. 
Permanent  mark:  Stone  marked  with  a  cross  and  U.  8.  G.  S. 

[Latitude,  31°  59'  29"-96.    Longitude,  100°  20'  48"-70.] 


To  station. 

Azimuth. 

Back  azimnth. 

Diet.  log. 

Plateau..... 

O             1            II 

315    19    25-36 
3.55    52    46-50 
241    37    63-52 
101     31    52-52 
50    19    38-93 
70    12    40-32 

0             /            /' 

135    32    40-73 
176    53    24-39 
61    47    30-82 
281    28    17-37 
230    15    16-95 
250    02    35-12 

MeUr$. 
4  ■752501 
4-419665 
4  -510510 
4 -036429 
4  -228032 
4-504418 

Cedar 

Flint 

■  Austin 

Robert  Leo 

Edith 

AUSTIN. 


n  Coke  Co.,  Tex.,  on  a  high  point  on  a  prairie  ridge,  about  10  miles 
rtli  from  Eobert  Lee  and  about  1  mile  northeast  of  Mr.  Austin's 
ich- 
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RESULTS  OF  PRIMARY  TRIANGULATION. 


[ 


Pennanent  mark:  Stone  marked  with  a  cross  and  U.  8.  G.  S. 

[Latitude,  32o  OO'  40"*86.    Longitude,  100°  27'  84"*60.  ] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diBt. 

Hayrick 

O         1             tl 

281    28    17-37 
336    06    04*37 
41    37    49-89 
56    08    28  '93 

O           »           /' 

101    31    52*52 
156    10    16-72 
221    31    ft -22 

9Ha     01      !Ul  -A^ 

Meteri. 
4*036429 
4-491870 
4-470706 
4-368296 
4-145985 
4119880 
4*518436 

Cedar 

AshurBt 

Edith 

Goat 

92    01     17  -03     271    56    34. 51 
10    14    32-57  1  190    13    46-38 
61    50    25*53  1  241    40    10*07 

Robert  Lee 

Lake 

In  Coke  Co.,  Tex.,  on  tbe  highest  point  near  western  end  oi 
north  of  the  Colorado  Eiver  and  in  the  northwest  corner  of  the  < 
about  3  miles  north  of  the  Colorado  Eiver. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32°  00'  66"*09.    Longitude,  100°  36'  27"-63.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Austin 

O           /               II 

271    56    34  51 

317    18    24-72 

13    58    00-93 

21    43    67-96 

43    09    10*66 

o       /          // 
92    01    17*03 
137    27    18-59 
193    56    07-97 
201    42    08-80 
223    04    07  18 

MeUrt. 

4*145985 

4  -593599 

4*367062 

4*162697 

4*343381 

Cedar 

Ashnrst 

Edith 

Lake 

KOBVRT  LEE. 

In  Coke  Co.,  Tex.,  cupola  of  the  court-house  at  Eobert  Lee,  i 
seat  of  Coke  Co. 
Permanent  mark :  Cupola. 

[Latitude,  31°  53'  39"-29.    Longitude,  100°  29'  03"-87.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Austin 

0        /          // 
190    13    45-38 
230    15    16-95 

O          *              II 

10    14    32-57 
50    19    38  03 

MHen. 

4  119880 
4-228032 

Hayrick 

EDITH. 

In  Coke  Co.,  Tex.,  on  the  northern  side  of  ridge  south  of  the 
rado  River,  about  3  or  4  miles  west  from  the  discontinued  posi 
Edith. 

Permanent  mark :  Stone  marked  with  a  cross  and  XJ.  S.  G.  S. 
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[Latitude,  310  53'  37"-40.    Longitude,  100©  39'  52"*57.] 

To  station. 

Azimuth. 

Back  azimuth,  i  Log.  dist. 

Lake 

0            /             /' 

75    05    52  01 
201    42    08-80 
2:«J    01     58*43 
250    02    35  12 
295    33    58*37 
1    26    54  12 

O            /             II 

255    02    87*24 
21    43    57-26 
56    08    28-93 
70    12    40*32 
115    44    89*40 
181    26    49*51 

Meiers. 
4*001330 
4-162697 
4-368296 
4*504418 
4-549806 
3-958473 

Goat 

Austin 

Jlayrick 

Ce()ar 

Ashurst 

/Google 
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ear  the  boundary  line  between  Coke  and  Tom  Green  counties,  Tex., 
r  prairie  or  mesquite  ridge;  about  8  miles  northwest  of  Ashurst; 
it  3  miles  west  of  ranch  and  farm  with  two  windmills  near  house; 
it  200  yards  north  of  the  Colorado  City  road, 
^rmanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  31°  52'  13"-50.    Longitude,  lOOo  46'  01"-34.] 


To  ttatioD. 

Aximnth. 

Baok  azimuth. 

Log.  dist. 

Goat 

O            1            " 

223    04    07-13 
241    40    40  07 
255    02    37-24 

o           *           >t 

43    08    10-66 
61    50    25-53 
75    05    52-01 

Metere. 

4-343381 

4  518436 

4-001330 

4-060096 

4-056368 

4  -013821 

Austin 

Edith 

Afthunt 

304    27    08-75     J24    30    18-65 

3:^5    20    50-70     155    22    31-87 

28    47    26-85     208    45    47  18 

HftltO  ............. 

Conciio 

ASHURST. 

Coke  Co.,  Tex.,  on  a  high  prairie  or  mesquite  ridge,  in  the  western 
of  Mr.  Ashurst's  pasture,  about  three- fourths  of  a  mile  west  from 

;  western  windmill;  about  16  miles  southwest  from Eobfert  Lee,  and 

it  2  miles  north  from  source  of  Grape  Creek. 

^rinanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  3r  48'  42"-42.    Longitude,  100°  40*  01"-30.] 


To  BUtion. 

Admuth. 

Back  azimuth. 

Log.  diet. 

XaoD 

O            '            »l 

50    50    35-03 
80    02    14-39 
124    30    18-60 
Itll    20    49-51 
193    56    07-97 
221    31     15  22 

O            '            II 

330    49    01-33 

259    67    25-08 

304    27    08-75 

I    26    54  12 

13    58    00-03 

41    37    49-89 

Meter*. 
3-784802 
4  166284 
4-0600C6 
3-958479 
4  -367062 
4-470706 

Concho  

Lake 

Edith 

Goat 

Austin. 

NAPP. 

Coke  Co.,  Tex.,  on  prairie  or  mesquite  ridge  in  the  northeast  corner 
[r.  Lapp's  pasture,  about  4  miles  southwest  from  station  Ashurst; 
Lt  10  miles  north  of  Water  Valley. 
irmanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[LaUtude,  31^  46'  37"-47.    Longitude,  100^  43'  00"-86.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

Lake 

0                /                   M 

155    22    37-24 

230    48    56-00 

848    12    31-00 

12    17    43-78 

97    39    01-86 

O           /             n 

3:i3    21    02-07 
50    50    30-60 
168    14    38-97 
192    16    32-84 
277    85    47-26 

MeUrs, 

4  0563773 
3  -7848272 
4-4953233 
4-2228443 
3-9915558 

Ashurst 

Gunny.' 

Water  Valley 

Concho 
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RESULTS   OF   PRIMARY   TRI ANGULATION. 


[BUL 


In  Tom  Green  Co.,  Tex.,  on  Prairie  Mountain,  aboat  6  or  7  b 
northwest  from  Water  Valley  and  about  4  miles  north  of  the  Coi 
I  iver.  The  Water  Valley  and  Sterling  road  passes  about  2  miles  » 
of  the  station. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  31°  47'  19"-71.    Longitude,  100°  49'  10"-33.] 


To  station. 

Azimuth. 

Back  aximuth. 

Log.  diBt. 

Lake 

o         /         // 
208    45    47-31 
259    57    25-08 
277    35    47-26 

17    07     15-61 
340    40    32-59 

O          1          /« 
28    47    26  98 
80    02    14-39 
97    39    01-86 
107    04    48-59 
160    42    35-83 

MeUr$. 

4-1383060 

4-1662840 

3-9916558 

4-3992513 

4  -2712291 

A  Bhurst 

KaPP - 

Dry 

Water  Valley 

WATER   VALLEY. 

1  ri  Sterling  Co.,  Tex.    Occupied  1893.    On  central  part  of  flat  i>oi 
of  hill  west  of  North  Concho,  and  about  2  J  miles  southwest  from  W 
\' alley  P.  O,    The  hill  is  west  of  a  low  gap  in  range  of  hills  south ^ 
Horn  Water  Valley  P.  O.    The  center  of  station  is  marked  by  a  2 
litantling,  set  vertically  in  ground  and  wired  out. 

A  stone  marked  yiy   is  permanent  mark  and  is  4-26  feet  south 
43'  west  from  center  of  station. 


[Latitude.  31°  37'  47"-51.    Longitude,  100°  45'  15"-86.] 


To  BtAtion. 

Aziniutli. 

Back  azimuth. 

Log.  diet 

Connho 

0         ,           // 
160    42    35  -83 

O           1             II 

340    40    32-59 
12    17    43-78 
244    53    35-91 
145     12    31-60 
196    11     23-34 

Meters. 
4-2712291 
4  -222844^ 
4  -1752614 
4-2411204 
4-5178321 

Nupp 

Dry 

(lunnj' 

Lopez  

192    16    32-84 
6-1    58    05-45 

3-25    09     14  13 
10     14    25-40 

DRY. 

In  Tom  Green  Co.,  Tex.,  in  Funk's  pasture,  at  head  of  Dry  Cn 
about  10  miles  southwest  from  Water  Valley  P.  O.  The  station  i 
II  light  grove  of  mesqnite.  Signal  is  at  top  of  16-foot  observing  i 
form.     Center  is  marked    by  cross  on  rock  sunk    in  ground 

marked  •j^lv- 
va|o 

[Latitude,  31°  34'  21"-54.    Longitude,  100°  53'  50"-27.] 


To  station. 

Azimnth. 

Back  azimuth. 

Log.  dJst. 

Water  Valley 

Concho  

o         /          // 
244    53    35-91 
197    04    48-59 

0         '            // 
64    58    05.45 
17    07     15-61 

Metert. 
4-1752614 
4 -3992513 

j^>X^^ 
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FUNK. 

Irion  Co.,  Tex.,  In  Fank's  i>a8tiire,  about  10  or  12  feet  east  of  line 
ice,  tb rough  which  road  from  San  Angelo  to  Kiowa  Creek  passes, 
[ibout  2  miles  north  of  the  Kiowa  Creek  roacl.  The  gate  through 
h  the  road  goes  is  about  2  miles  west  from  first  house  on  right  of 
after  crossing  Dry  Rocky  Creek  going  westward.  Signal  is  at  top 
-foot  observing  platform.    Center  of  station  is  marked  by  a  rock, 


ill  ground, on  which  is  cut  ^Iq 


[Latituilf,  3r'  31'  20"-22.    Longitude,  100°  48'  47"-32.] 


To  station . 

Azimuth       j Back  azimuth. 

Log.  (liMt. 

Gunny 

Lopez  

o       •          "          ^       '          "          Meterg. 
278     39    0143        98    44    09  13        4  196:M)12 
10    25    13  80      190    24    02  29       4  3018760 

GUNNY. 

Irion  Co.,  Tex.,  on  knoll  near  head  of  and  between  two  branches 

i  ve  Oak  Creek  and  about  4  miles  north  of  the  San  Angelo  and  Camp 

■lotte  road.    The.road  crosses  Live  Oak  Creek  about  14  miles  west  of 

Angelo.     Signal  is  at  top  of  12-foot  observing  platform.    Center 

UlS 
[irked  by  a  rock  sunk  in  the  ground  with  ^1^   cut  on  it. 

[Latitude,  31°  :W'  03"- 10.    Longitude,  lOO^^  38'  58"-62.] 


To  8tati<m. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Napp 

Wat«r  Valloy  . . . . 

Dove 

Funk   

168    14    38-07 

145     12    31-60 

356    22    33-57 

98    44    09  13 

47    55    55-70 

O           /             .' 

348     12    31-90 
325    09    14  13 
176    Zi     15-49 
278    39    01-43 
227    49    37-30 

Meterg. 
4.4953233 
4-2411204 
4-5282:171 
4  1963012 

Lopez 

4-4123757 

Irion  Co.,  Tex.,  on  easternmost  of  the  Lopez  peaks,  about  6  miles 
1  west  of  Sherwood.  Road  from  Sherwood  to  Komer's  ranch  passes 
t  one-half  mile  west  of  station.  Signal:  Scantling  set  in  pile  of 
r-,      liock  marking  station  is  6.04  feet  south  62^  58'  east  from  center. 

[Latitude,  3P  20'  40"-27.     Longitude,  100^  51'  04"-44.] 


To  station. 

Azinuitli. 

Back  azimutti. 

Log.  diat. 

Gnnny 

O              /               II 

227    49    37-30 
,196    11     23 -.34 
358    54    2107 
307     24     10  17 
190    24     02  -29 

O              t               II 

47     55    55-70 
16    14    25-40 
178    54    29-61 
127    31    08-70 
10    25    13  -80 

Meterg. 
4  -4123757 
4  -5178321 
4  -3584995 
4  -4293467 
4  -3018760 

Water  Valley 

noit 

Dove 

Funk 

Digitized  by 


Googfe^ 


DOLT. 


In  Irion  Co.,  Tex.,  on  northeastern  end  of  high  flat  ridge,  I: 
Dove  and  Spring  creeks,  about  8  miles  (about  20^  south  of  wee 
spring  at  head  of  Dove  Creek  and  about  3^  miles  north  of  coai 
between  Irion  and  Schleicher  counties.    Signal:  Piece  of  sc 


bolted  to  stump  of  mesquite  tree.    Stone  marked 
65^  53'  east,  from  center  of  station. 


^1  is  4  feel 


[Latitade,  31^  08'  19"11.    Louffitudo,  100°  50'  47"-98.] 


To  sUtioD. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Dove 

LoDes 

0           1              II 

252    44    00-72 
178    54    29-61 

o        »          ** 
72    50    49-55 
858    54    21-07 

Metert. 
4  -3404490 
4-3584995 

41 


In  Tom  Green  Co.,  Tex.    Occupied  1893.    On  flat-topped  hill 
5  miles  south  from  Knickerbocker.    The  station  is  near  middle 

and  its  center  is  marked  by  a  rock  let  in  ground  and  marked 
Signal  at  top  of  12-foot  observing  platform. 

[Latitude,  31°  U'  4»"-51.    Longitude,  100^  37'  38"-05.] 


To  station. 

Azimuth. 

Back  azimuth,  i  Log.  dist. 

Lopez  

O            1            II 

127    31    08-76 
17tf    23    15-49 
72    50    49-55 

307    24    10-17 
356    22    33  -57 

Metert. 
4-4293467 
4'.V2«M71 

Gunny 

Bolt.. 

252    44    00-72  1    4-3404490  1 

1 

In  Tom  Green  Co.,  Tex.,  in  Keith's  pasture  on  a  high  moi 
about  4^  miles  west  from  Keith's  residence,  which  is  18  mile 
San  Angelo,  on  the  San  Angelo  and  Fort  McKavett  road.  - 
X>eak  is  about  1  mile  east  from  station. 

Permauent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  31°  14'  17"-14.    Longitude,  100°  19^  20"-68.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Plateau 

O            '              /' 

220    50    17  05 
262    38    21-50 
156    22    57-66 
179    34     10-25 

o       .           // 
41    02    38-66 
82    52    52-58 
336    19    21-54 
359    34    10-75 

Metert. 
4-757886 
4-051065 
4  -437322 
4-758451 

Molloy 

San  Angelo 

Cedar... 

Digitized  by 


Google 
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In  Tom  Oreen  Co.,  Tex.,  in  Keith's  pasture,  about  3^  miles  south- 
east from  his  residence,  and  on  the  highest  point  of  ridge.  All  of  the 
short  trees  or  brush  near  the  signal  have  been  cut  down. 

Permanent  mark:  Stone  marked  with  a  cross  and  IT.  S.  G.  8. 

[Latitude,  31o  11'  54''-32.    Longitude,  100°  18'  44"*S6.] 


To  station. 

Asimath. 

Back  aiimttth. 

Log.  diet. 

HoUoy 

254    07    15-15 
810    27    46-61 
140    04    80-85 

0       /         // 
74    18    51-70 
130    32    13-04 
325    58    00-10 

4-587860 
4-253920 
4-560798 

Flower 

San  Angelo 

SAN  ANOBLO. 

The  x>oint  located  is  the  cupola  of  the  court-house  at  San  Angelo, 
Tom  Oreen  Co.,  Tex.,  and  was  not  occupied. 
Permanent  mark :  Cupola. 

[Latitade,  31o  27'  51"-81.    Longitnde,  100°  28^  18"-08.} 


To  station. 

Asimutb.      '  Back  azimuth. 

Log.  diet. 

Keith 

0          1           II 

J»5    58    0010 
388    19    21-54 

0           '            *' 

148    04    80-85 
158    22    57-88 

M€Ur9, 
4-550798 
4-487822 

Llnan     

In  Coke  Co.,  Tex.,  on  northeasternmost  part  of  ridge  which  forkns 
the  divide  between  the  Concho  and  Colorado  rivers;  about  1  mile  a 
little  north  of  west  from  a  sharp  point  known  as  Margaret  Peak. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[L^aitade,  31o  45'  18"-85.    Longitnde,  lOQo  19'  38"*94.1 


To  station. 


PUtean. 
Lipan... 
Hayrick 
lidUb... 
Qoai.... 
Austin  . 


Asimuth. 

o 

, 

„ 

290 

18 

03-78 

359 

34 

10-75 

176 

53 

24-39 

115 

44 

89  40 

187 

27 

18-59 

158 

10 

18-72 

Back  asimuth. 


Log.  dist. 


0 

, 

" 

M«Ur». 

110 

30 

38-78 

4-808208 

179 

84 

19-25 

4-758461 

355 

52 

78-50 

4-752601 

295 

83 

58-37 

4-549808 

317 

18 

24-72 

4-598509 

338 

08 

04-37 

4  -491870 

FLOWER. 


Ill  Menard  Co.,  Tex.,  near  the  northwestern  corner  of  the  county,  on 
highest  point  of  a  ridge  2^  miles  due  north  of  Mr.  Skudder's  windmill. 
Bull.  122 15  ^  . 

Digitized  by  VjOOQ IC 


PermaneDt  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[LaUtnde,  3V^  05'  SS^'-SO.    Longitade,  lOO^  05'  00"-43.] 


To  Btation. 

Asimutb. 

Back  Mimntb. 

Log.dist. 

MoUoy 

O           1              It 

225    13    43-51 
2M)    56    37-72 
130    32    13  04 

O           '               /' 

45    20    52-23 
111    01    21-06 
310    27    46-61 

MeUrt. 
4-480120 
4-102866 
4-253020 

Ifuetane 

Keith^T.:::.::::: 

MOLLOY. 

In  GQncho  Go.,  Tex.,  in  the  Molloy  pasture;  about  16  miles  soi 
Paint  Bock;  about  6  miles  north  of  Eden;  about  one-half  mil 
of  the  Paint  Eock*  and  Eden  road;  about  one-fourth  mile  south 
Molloy  water  tank;  and  about  200  yards  west  from  a  grove  o 
oak  trees.    Instrument  elevated  24  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude.  SP  17'  20"-35.    Longitude,  09^  51'  21"-68.] 


To  sUtion. 

Asininth. 

Back  asimath. 

Log.  diet. 

Plateau 

160    44    58-20 
82    52    52  88 
341    00    21-32 
270    22    20-66 
74    18    51-70 
45    20    52  -23 

o           •           /' 

340    42    43-58 
262    38    21-50 
161    12    01-55 
00    28    31-20 
254    01   15-15 
220    18    43-51 
105    07    13-60 

Metert. 

4-582362 

4-651065 

4-404850 

4-275801 

4-567360 

4-480120 

4-451100 

Lipau 

Maddox 

Live  Oak 

Keith 

Flower 

MuBtang 

15    00    87-04 

LIVE   OAK. 

In  Concho  Co.,  Tex.,  about  IJ  miles  west  of  Walupe  Gap  a 
the  highest  x>oint  of  the  ridge;  about  4  miles  north  of  the  Edei 
Brady  road,  at  the  tenth  miiepost  from  Eden. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  6.  S. 

[Latitude,  31°  17'  15"-82.    Longitude,  00©  30'  28"-17.) 


To  sUtion. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Plateau 

Bradlev 

O            '            /' 

145    52    34-27 
176    67    10-82 
350    28    5407 
24    08    1005 
00    28    31-28 

0         /         •» 
325    44    07-22 
856    56    00-25 
170    28    50-58 
204    04    40-00 
270    22    20-66 

MeUrt. 
4-660B70 
4-765118 
4-400477 
4-418008 
4-275601 

Bonen.' 

Maddox 

Molloy 

PLATEAU. 


In  Bunnels  Co.,  Tex.,  about  8^  miles  south  a  little  east  of  Balli 
about  2  miles  east  of  the  Ballinger  and  Paint  Bock  road.  Instn 
elevated  12  feet. 


Digitized  by 


Google 
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Permaiient  mark:  Stone  marked  with  a  cross  and  U.  S.  6.  S. 

[LaUtade,  31o  87'  41"^.    Longltade,  99°  55^  89"-75.] 


Tostatloii. 

Aslmnth. 

BaoV  Bsimnth. 

Log.  dist. 

TFhat 

O         '            // 

168    46    24-89 
849    42    43-58 
41    02    38-66 
290    18    03-76 
135    32    40-73 
227    43    56-72 
826    24    07-22 

O                          /' 

848    42    42-31 
160    44    58-29 
220    50    17-65 
110    30    38-78 
815    19    25  36 
47    51    25.68 
145    52    84  27 

4-753800 
4-582362 
4-757885 
4-606208 
4-752501 
4-482166 
4  •660879 

MoUoy 

Lipan 

G^dar 

Hayri^X 

Bradley 

Live  dak 

.      BRADUET. 

lu  Coleman  Go.,  Tex.,  very  near  the  Bunnels  line;  about  2  miles 
north  of  Talpa,  a  station  on  tiie  Golf,  Colorado  and  Santa Fe  Railway; 
about  3  miles  soath  of  Pecan  Spring;  on  southern  point  of  a  ridge, 
and  in  Mr.  Bradley's  pastore. 

Permanent  mark:  Stone  marked  with  a  cross  and  TJ.  S.  6.  S. 

[La^tnde,  Sl^  48'  48"*66.    Longitude,  99o  41'  25"-84.] 


To  station. 

Aslmnth. 

Back  asimntli. 

Log.  dist. 

Plateaa 

O             1               It 

47  51  25-68 
159  46  29-08 
866    56    09-25 

71    44    28-40 

O           '             II 

227    48    66-72 
889    48    85-26 
176    57    10-82 
261    86    26-97 

M9Urt. 
4-482166 
4-807060 
4-765113 
4-403896 

Table  Gap 

Live  Oak. 

Ballittser 

TABLE  GAP. 

In  Runnels  Co.^  Tex.,  very  near  the  Taylor  Gonnty  line;  about  4 
miles  west  from  Content  P.  O. ;  on  the  highest  point  of  ridge,  and  about 
2  miles  east  from  Table  Gap. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  8.  O.  S. 

[Latitude,  32o  01'  23". 63.    Longitude,  99o  46'  54"-52.] 


To  station. 

Aslmnth. 

Back  aslmnth. 

Log.  diet. 

llAffle 

O            1            t. 

164    50    30-48 
200    16    2437 
389    43    35  26 
115    35    14-05 
304    53    00*70 
26    10    85-80 

0           «           i> 

344    40    08.44 
20    19    30-26 
150    46    20-03 

205  26    51-32 
124    58    32-58 

206  05    26-44 

Meiert. 

4-234767 

4-442051 

4-307060 

4-439616 

4-290545 

4*543488 

lalei 

Bradley 

Flint .'. 

Kongh 

BaUfikgei 

SOUGH. 


In  Coleman  Go.,  Tex. ;  highest  point  on  a  high  ridge  south  of  Bough 
Greek,  about  4  miles  north  of  Glen  Cove.  All  timber  cleared  from  the 
liill  except  one  tree.    (Not  occupied.) 


uigiiizea  oy  ^^jv^v^pi  iv. 
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Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  31°  66'  20"-70.     Longitude,  99o  36'  44"-93.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dlat. 

Table  Gap 

Lld^ 

O           •             '1 

124    58    32-58 
170    16    11-38 

o         .           " 

304    53    00-79 
360    14    02  14 

MeUrt, 

4-290546 

4-676069 

KAQLB. 


In  Taylor  Go«,  Tex.,  about  a  mile  east  of  Onion  and  about 
west  of  Bald  Eagle  Peak,  on  highest  point  of  the  ridge. 
Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  320  10' 21"-65.    Longitude.  99©  49' 45"-86.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dlst. 

Buffalo 

O         '           /# 
166    50    10-13 
236    16    67-ffi 
106    44    64-65 
344    49    08-44 

76    58    43-48 

o          •           f 

346    57    53-77 
60    21    44-44 

285    41    12-08 
164    50    39-48 
266    61    50-88 

MeUrt. 

4-220736 

4-228386 

4-066776 

4-234767 

4-319290 

Lidol 

Jones 

Table  Gap 

Flint....; 

In  Taylor  Co.,  Tex.,  about  10  miles  from  Bu£falo  Gap  and  ab 
yards  north  of  the  BufGalo  Gap  and  Fort  Chadbum  road  wl 
crosses  the  summit  of  the  ridge  near  the  heads  of  two  Elm  creels 
running  south  and  the  other  northeast. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  82o  12'  01"-65.    Longitude.  90°  56'  43"-69.] 


To  station. 

Azimuth. 

Back  azimuth.  |  Log.  dist 

1 

Buffalo 

!                               ; 
o      '        //      1     o      »        '/      1     Meters. 
208    42    42-96       28    46    09-50  1      4174870 
286    41     12-08      lOA    U.    54*65  1       4  •066775 

Eagle 

1                     1 

LIDEL. 

In  Taylor  Co.,  Tex.,  near  the  head  of  Lidel  Greek,  about  one-hal 
north  from  Buffalo  Spring  and  about  one-fourth  mile  east  fro 
Mountain  Abilene  and  Coleman  road  where  it  crosses  the  moui 
about  13  miles  south  of  Abilene. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  820  16' 26"-24.    Longitude,  99^  40' 48"-20.  J 


To  stetion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Buffalo 

0           .             I' 

110    59    02-98 

209    13    30  08 

20    19    39-26 

56    21    14-44 

360    14    02  14 

O          '            n 

290    62    59-38 
29    20    47-83 
200    16    24-37 
236    16    57-82 
170    16    11-88 

Metert. 

4-2a040a 

4-639462 

4-44S051 

4-228386 

4-676060 

Cobb 

Table  Gap 

Eagle 

Bough 

^^.v 
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BUFFAI.O. 

In  Taylor  Co.,  Tex.,  about  3  miles  northwest  from  Buffalo  Gap,  on 
the  highest  and  northernmost  part  of  tbe  mountains,  and  about  2^ 
miles  west  from  where  the  Abilene  and  Buffalo  Gap  road  crosses  Elm 
Greek. 

Permanent  mark :  Stone  marked  with  a  cross  and  IT.  S.  G.  S. 

[LaUtode,  Z2P  19'  07"-47.    Longitude,  99^  52'  06"-9e.] 


To  station. 


Asimutb. 


Sand .178  53  59-97 

Cobb !  281  17  22-56 

Jones i    28  45  09*&0 

Baglo 1346  57  53-77 

Lidel I  290  52  fiO-88 


Back  admnth. 

Log.  diat. 

O           '           n 

858    58    43  03 
61    80    4605 
208    42    42  06 
166    69    10  13 
110    50    02-96 

Meters. 

4-631206 
4-699218 
4-174870 
4-220785 
4-280402 

ABILBNR. 


In  Taylor  Co.,  Tex.;  larg^e  iron  water-tank  on  west  side  of  Abilene, 
connty  seat  of  Taylor  County.    Not  occupied. 
Permanent  mark :  Tank. 

[  Latitude,  9r>  W  51"*a9.    Longltnde,  W>  44'  89"*80.] 


To  atation. 

Aalmnth. 

Back  aaimutb. 

Log.dUt. 

Sand 

O          '            n 

166    16    24-86 
288    10    35-19 

O         /            n 

386    12    06*54 
58    19    58-60 

Meters. 
4-482906 

4-507814 

Cobb 

HITBON. 

In  Callahan  Co.,  Tex.,  on  westernmost  of  two  hills  known  as  the 
Hitson  Mountains,  about  6  miles  south  from  where  the  Baird  and 
Albany  road  crosses  Hubbard  Greek. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  82©  28' 42"-89.    Longitude,  99°  18' 50"-74.1 


To  station. 

Aaimutb. 

Back  azimuth. 

Log.  diet. 

Wealy 

o          /           n 

273    42    63-74 
831    19    10-65 
252    15    15-62 
159    05    16-94 

0            >             II 

93  52  14-51 
151    24    21-02 

72  28  02-10 
389    01    62-01 

Meters. 

4-436789 

4-500268 

4-591458 

4-443369 

Cottonwood 

Doable  Monntaina 
Stewart 

WE8LY. 


In  Eastland  Co.,  Tex.,  about  6  miles  northwest  of  Cisco,  on  a  wooded 
X)eak  about  2  miles  west  from  Cedar  Mountain.    Instrument  elevated 


20  feet. 


uigiiizea  oy  ^^jv^v^pi  iv. 
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Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[LaUtude,  32°  27'  43"  99.    Longitude,  99°  01'  2«"-22.] 


To  station. 

Azimuth. 

Back  azimoth. 

Log.  diat. 

Derrick 

0           '               /. 

883    10    25*57 
25    06    31-29 
93    52    14-51 

153    11    46-46 
205    02    22*75 
273    42    63-74 

Metert. 
3*941327 
4-457345 
4-436739 

Cottonwood 

Hit«on 

In  Eastland  Co.,  Tex.,  3  miles  from  the  town  of  Cisco,  and  abo 

yards  sonth  of  the  Cisco  and  Carbon  road.    Instrument  elevated  2 

Permanent  mark :  Stone  marked  with  a  cross  and  IT.  S.  G.  S. 


[Latitade,  92P  22'  04"*81.    Longitude,  99P  56' 

iy"87.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Loat  Mountain 

Cottonwood 

O          '          »• 
356    22    33-22 
51    55    13-14 

0           "            11 

176    23    19-31 
231    48    25-05 

MeUrt. 

4*555001 

4*404943 

M«DANIEL. 

In  Eastman  Co.,  Tex.,  about  IJ  miles  northwest  from  Carbo 
about  three-fourths  of  a  mile  west  from  McDaniel's  house.  It  is  i 
thick  woods,  but  has  a  cleared  space  around  it.  Instrument  eh 
32  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  TJ.  S.  G.  S. 

[Latitude,  32o  17'  09"-56.    Longitude,  98°  49'  t7"*97.] 


1 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Loet  Mountain . . . 

Cottonwood 

Jameaon 

16    41    29-05 

77    47    1109 

368    1]     24-21 

O                •                  M 

196    38    46-45 
257    36    54-30 
88    22    16-05 

Metert. 
4  445589 
4  -49U614 
4*504851 

COTTONWOOD. 

In  Callahan  Co.,  Tex.,  about  3J  miles  from  the  town  of  Cotton 
at  the  head  of  Sabana  Creek  od  a  flat-topped  knoll  from  whi 
timber  has  been  cut  down  except  one  tree  on  the  northwestern  ] 
the  hill. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  8.  O.  S. 


[Latitude,  32o  18'  41"-10.    Longitude,  99©  09'  10"*76.] 

To  staUon. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Wesly 

0           /           II 

205    02    22-75 
221    SO    03-33 
231    48    25  -05 

o           *           // 

25    06    3139 
41    35    82-26 

Meten. 
4-457345 
4-386124 
4*404943 
4*490614 
4*500268 

Derrick 

Cisco 

McDaniel 

257    86    54-30       77    47    11*09 
151    24    21*02     !t9i     10    in'iw 

Hitaon i 

^^.v 


TEXAd. 

LOST  MOUNTAIN. 
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In  Comanche  Go.,  Tex.,  in  the  soathwest  quarter  of  section  32,  Boffalo, 
Bayou,  Brazos  and  Colorado  Bailroad,  aboat  1  mile  northwest  from 
liost  Gkbp. 

Permauent  mark:  Stone  marked  with  a  cross  and  U.  S.  6.  S. 

[Latitude,  32o  02'  41"-87.    Longitude,  WP  54'  S3"*40.] 


To  station. 


ThompMm... 
Santa  Anna 

Ciaoo 

McDaniel... 


Azimuth. 


08  37-80 

12  28  03 

176    23  19-31 

196    38  46*45 


48 


Baci 

k  azimuth. 

Log.  diat. 

o 

,, 

MeUrt. 

172 

09 

16-20 

4  144092 

228 

00 

02-33 

4-697444 

856 

22 

83  22 

4-555001 

16 

41 

20  05 

4-446689 

JAMX80K. 

In  Brath  Co.,  Tex.,  on  mountain  known  as  Jameson  Peak,  about  3^ 
miles  northeast  from  Desdemona. 
Permanent  mark:  Stone  marked  with  a  cross  and  TT.  S.  G.  S. 

[Latitude,  32o  17'  40"-67.    Longitude.  980  29'  27"  79.] 


To  station. 


Meaquite 
McDaniel 
Qnthrie  . 
Price.... 


Azimuth. 


•24  35  52-27 

88  22  16-05 

254  00  48-36 

305  11  47-6? 


Back  azimuth. 

Log.  diat. 

o 

, 

n 

Jr«ter«. 

204 

29 

19-38 

4-668979 

268 

11 

24-21 

4-504351 

74 

13 

26-97 

4-046149 

125 

15 

58  04 

4-178679 

OUTHRIE. 

In  ESrath  Co.,  Tex.,  on  prairie  knoll  one-fourth  of  a  mUe  north  of  Mr. 
Guthrie's  house  and  one-fourth  of  a  mile  east  of  the  Dublin  and  Gordon 
road,  at  a  point  about  midway  between  the  two  towns.  Instrument 
elevated  24  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  8.  G.  S. 

[Latitude,  82°  19'  19"02.    Longitude,  98o  22'  38"-75.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

MeUrt. 
4  073545 
4-046149 
4  107162 

Price 

O           /               It 

352    08    30-62 
74    13    26  97 
275    32    16-28 

O          /              // 

172    09    03-64 
254    09    48-35 
95    37    15  16 

Jameson 

Murphy 

PRICE. 


In  Erath  Co.,  Tex.,  on  a  prairie  knoll  on  land  owned  by  Mr.  Price. 
The  knoll  is  the  north  one  of  two,  one-eighth  of  a  mile  east  from  the 
Xhiblin  and  Gordon  road,  at  a  point  about  10  miles  from  Dublin. 


Instrument  elevated  20  feet. 


uigiiizeo  Dy  v_jv^v^' 
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RESULTS   OP   PRIMARY   TRIANGULATION. 


[B 


Permanent  mark :  Stone  marked  with  a  cross  and  TJ.  S.  G. 

[LaUtnde,  32o  l2'  58"07.    Longitude,  98o  21'  36"-91.] 


To  staUoo. 

Asimuth. 

Back  admnth. 

Log.  dial. 

Heaqnlte 

o        »         »/ 
48    20    24-77 
125    1^   56*94 
279    58    34-23 
172    09    08-64 
281    35    25  12 
■ 

O           •              /' 

223    09    42-38 
806    11    47-68 
100    10    28-80 
852    08    30-63 
51    89    50-55 

Mttert. 
4-665882 

4-178879 
4  549481 
4-078545 
4-220133 

JunMon 

Duffau . 

Qnthrie 

\rnrnhv r  -  - 

MURPHY. 

In  Erath  Co.,  Tex.,  on  a  prairie  knoll  known  as  Murphy  Peak, 
C  miles  north  from  Stephenyille.    Instrument  elevated  16  feet. 
Permanent  mark :  Stone  marked  with  a  cross  and  U.  8.  G.  S. 

[Latitude,  32°  18'  32"-64.    Lon«[itade,  08°  18'  19"-65.] 


TosUtion. 

▲simnth. 

Back  aaimnth. 

Log.  diet. 

Price 

0         1            n 

51    39    50  55 

96    87    15 -V 

80ft    59    49-76 

190    51    16-50 

O          ;            n 

231    86    25  12 

275    32    16-28 

127    07    15  02 

10    52    19-07 

Metert, 
4-22018S 
4  167162 
4-437557 
4-209652 

Guthrie 

Duffau 

McClenny 

MCCLENNY. 

In  Erath  Co.,  Tex.,  in  Mr.  Robert  McGlenny's  pasture,  on  the  h 
gronn4  in  ^  small  cleared  place  surrounded  by  timber;  aboat  6 
north  of  Morgan  Mill  and  1  mile  from  McClenny's  house.    Instr 
elevated  24  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32^  27'  09"-30.    Longitude.  Wf^  11'  22"-81.] 


To  sUtion. 

Asimuth. 

Back  asimuth.  t  Log.  diat. 

Daffau 

0        '        "          o       .        .'      i     M€Ur$. 

329    51    40  11      149    56    03-81         4-573652 

10     52     10*07      100     f>1      10  •JM  1       4 -209^2 

Murohv 

Comanche 

262    43    16-46 

102    55    48-97  i      4*675417 

i 

DUFFAU. 

In  Erath  Co.,  Tex.,  on  ridge  of  Buffan  Mountains,  about  I  mile 
of  Skipper  Gap.  Lines  of  sight  radiating  in  five  different  dire< 
cut  through  timber.    Instrument  elevated  20  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32o  09'  86"-80.    Longitude,  97o  59'  24"-87.J 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  diet. 

Pride 

O            '            " 

100    10    28-80 
12?    07    15-02 
216    39    53-75 
273    27    44-85 

149    58    03-81 

o        •        /• 
279    56    84-23 
306    59    4»-7« 
36    45    59-93 
93    32    11-83 
329    51    40  11 

Mettrt. 

4-549481 

4-437557 

4-477485 

4119548 

4-573652 

Murphy ^ 

Conunche 

Hclver 

McClenny 

/Google 


TEXAS. 

COMANCHK. 


233 


In  Hood  Go.,  Tex.,  on  Comanche  Peak,  about  5  miles  Booth  of  Grau- 
bary.     Instrament  elevated  24  feet. 

Permanent  mark :  Stone  marked  ^ith  a  cross  and  U.  S.  G.  S. 


[L«tltade,82o  22'  88"*]9.    Lo&fcltiide,  97°  47'  59"*00.] 


TostaUoD. 

AKlnntii. 

Back  aaliuiktb. 

-Log.  dist. 

ihlfflfttlt    .-.TT.-TT 

O           t            II 

M    46    60*93 

O           ' 

216    89    63  *76 

Mttmrt. 
4  *477486 

HoCleiiny 

Bart....: 

101    06    48*97 
286    27    11*66 
284    39    48*06 
10    60    11*04 
865    68    46*66 

tt2  43  16*46 
106  86  21*26 
104  46  60*76 
190  67  82-68 
176    69    26*47 

4*676417 
4*396014 
4*262942 
4*403780 
4*400622 

liyers 

Mclvwr 

Boaqn© 

MYERS. 

In  Johnson  Oc,  Tex.,  on  land  belonging  to  David  Myers.  In 
pasture  on  ridge  east  of  Barnard  Knob  and  abont  2  miles  from  same. 
Abont  one-half  mile  ftxym  Myers'  house. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  320  20'  07"*12.    Longitade,  97o  80'  41"*20.] 


To  statloD. 


MolTer... 
Comanche* 
Bofl^ue . . . 
Oatawood 


Ailmath. 


48    12    00-77 


46  50-76 
13  36-70 
00    09*01 


Backasimath. 

Log.  diat. 

0           /           " 

228    04    89*89 
284    89    48  05 
214    08    16*24 
103    47    59-95 

Meters. 

4*481422 

4*262942 

4-448663 

4*420920 

HAJIT. 

In  Jolinson  Oo.,  Tex.,  abont  11  miles  from  Cleburne,  on  the  highest 
point  on  Kennard  and  Hart's  ranch,  abont  three-fourths  of  a  mile  west 
from  the  Olebume  and  Glenrose  road. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latltado,  W>  IV  09"*86.    Longitiule,  Vjo  32'  52"*02.] 


To  atation. 

Asimnth.       Back  aalmoth.  |  Log.  diat. 

ComKBebe 

Caddo  Peak 

0       '       "          0       1       n          Meters. 
106    86    21*26    286    27    1106        4*396014 
216    68    67-06       36    68    27*64        4-361907 

CADDO   PEAK. 


In  Johnson  Co.,  Tex.,  on  point  known  as  Oaddo  Peak,  If  miles  north- 
west from  Joshua,  on  land  owned  by  Dr.  D.  B.  McWilliam^^^^^^ 


'Ji6^ 
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Permanent  mark:  Stone  marked  with  a  cross  and  17.  S.  G.  S. 

[Latitude,  32^  29'  00"-39.    Longitude,  97°  24'  27"-06.] 


To  stotion. 

Aximuth. 

Back  asimuth. 

Log.  diat. 

Boy  lea 

O            1             II 

123    35    27-87 
148    04    02*60 
234    08    0497 
35    58    27-64 
207    46    39-85 
277    48    5406 

o        '          // 
303    25    05-36 
327    56    26-88 

54    14    42-97 
215    53    57-06 

27    50    56-64 

98    01    15-84 

Meten. 

4-568347 

4-619141 

4-376649 

4-351907 

4-425661 

4-561603 

Kattleenake 

Centipede 

Hart 

Poet  Oak 

Widow 

WIDOW. 

In  Ellis  Co.,  Tex.,  about  4  miles  southwest  of  Midlothian,  on 
owned  by  Mrs.  Taylor,  and  about  one-half  mile  east  of  her  resic 
On  the  highest  point  in  the  pasture. 

Permanent  mark:  Stone  marked  with  a  cross  and  IT.  S.  6.  S. 

[Latitude,  32°  26'  17"-43.    Longitude,  97°  01'  24"-99.] 


To  station. 

Asimuth. 

Back  asimuth. 

Log  diat. 

Box 

O         /              II 

50    01    58-11 
98    01    15-84 
13    22    58-87 

0        •          »» 
229    53    89-00 
277    48    5406 
108    20    27*15 

Meters. 
4-508266 
4-561603 
4'4910U 

Caddo  Peak 

Turner 

In  Johnson  Co.,  Tex.,  on  Cleburne  and  Hillsboro  road  about  9 
from  Clebtirne,  on  land  owned  by  Mr.  Doc  Box,  about  200  yards  f 
east  of  Harrell's  cotton  gin.    Instrument  elevated  24  feet 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  33o  15'  ll"-92.    Longitude,  97©  16'  57"-74.] 

To  station. 

Asimuth. 

Back  azimuth. 

Log.  diat. 

Widow 

0           '           /' 

229    53    08-52 
836    42    50-15 
299    07    58-13 

O          1          n 

50    01    27-57 
156    44    09-84 
119    13    44-46 

M4Un. 
4-503266 
3-995976 
4-296028 

Gathings 

Turner 

TURNER. 

In  Hill  Co.,  Tex.,  about  3  miles  east  of  Itasca,  on  the  mountain 
between  Itasca  and  Hillsboro;  on  land  owned  by  the  Turner  heirs 
cotton  field,  about  50  yards  from  where  the  Hillsboro  road  turns  e 
Instrument  elevated  15  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  XJ.  S.  G.  S. 


[Latitude,  32°  09'  68"-97.    Longitude,  97°  05'  68"-61.1 

To  station. 

Asimuth. 

Back  asimuth. 

Log.dist. 

Box 

O           •              II 

119    13    44-46 
193    20    27-15 
62    26    32-62 
92    20    42-36 
354    16    23-44 

o       /         // 
299    07    58-13 

13    22    53-37 
242    19    04-63 
272    16    1102 
174    17    02-67 

MtUri. 
4-296028 
4-491044 
4-396790 
4  126022 
4-2886S1 

Widow 

mx 

Gathings 

Frasier. 

/Google 


QARinCTT,] 


TEXAS. 


2S5 


GATHIXG8. 

lit  Hill  Co.,  Tex.;  abont  1}  miles  tM>atliea8tof  Covington  and  about 
one-half  mile  east  of  the  Clebarne  and  Hillsboro  road;  on  land  owned 
by  Mr.  PhUip  Gatliings. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S« 

tL»titiide.S2o  lO'  16"-i4.    Longitudn,  O?")  14'  28"-25.] 


To  stotioii. 

Asinmth. 

Back  Mimnth. 

Log.  dlst. 

Box 

O          /             It 

156    44    00  84 
272    16    1102 
822    21    8703 

0          /             *i 

886    42    50  16 
02    20    42-36 
142    26    47-85 

Jr«ter«. 
8-006676 
4-126028 
4-800067 

Taner  ---. 

Fruier 

HIX. 

In  Hill  Go.,  Tex.,  about  4  miles  soath  from  Blanton,  on  road  between 
Blanton  and  Fort  Oraham,  one-fourth  mile  southeast  from  the  road,  on 
land  owned  by  Mr.  0.  C.  Hicks,  of  Whitney,  on  a  timbered  ridge  1  milp 
south  of  Mr.  Joe  Hardin's  house.    Instrument  elevated  35  feet. 

Permanent  mark:  Stone  marked  with  cross  and  TJ.  S.  G.  S. 


[Latitade,  82° 

03'  4S"-68.    Longitude,  07©  20'  01"-32.] 

To  station. 

Asimnth. 

Back  aaimnth. 

Log.diat. 

Tnnior 

O           .           II 

242    10    04-63 
287    50    54-26 
22    28    41-70 

O         t        n 

62    26    82-62 
107    50    00-34 
202    24    51-52 

4-806700 
4-402784 
4*476846 

Fraaier 

TTAllqin 

In  Hill  Co.,  Tex.,  about  3^  miles  southeast  of  Hillsboro,  on  a  prairie 
knoll  abont  200  yards  north  of  the  Hillsboro  and  Hubbard  road,  on 
land  owned  by  Mr.  Frazier,  and  about  three-quarters  of  a  mile  north- 
east from  his  residence. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  31''  56'  31"-22.    Longitude,  07°  04'  44"-75.] 


To  station. 

Asimntli. 

Badk  aximuth. 

Log.dUt. 

QMhInga 

0           *            II 

142    26    47-85 
174    17    02  67 
107    60    00-34 
4    34    50-77 
60    50    10-76 

0         *         /» 
322    21    37-03 
354    16    23-44 
287    50    64-26 
184    34    26-58 
240    38    85-34 

MeUrt. 

4-300867 

4-288521 

4-402784 

4-315460 

4-600780 

Turner". 

Hix 

Weat 

Kellum 

WEST. 


In  McLennan  Oo.,  Tex.,  in  the  town  of  West,  on  the  Missouri,  Kansas 
and  Texas  Bailroad,  on  a  lot  owned  by  Mr.  Zack  Davis.  Instrument 
elevated  24  feet.  ,_,    Go^x ^^ 


uigiiized  by  ^ 
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Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  310  48'  22"07.    Longitude,  »7o  05^  47"-56.] 


To  statioiis. 

AKlmuih. 

Baokaaimutli. 

Log.  dist. 

Kelltnn 

0  /              II 

01  17    27-60 
184    34    26-58 

21    16    45-73 
75    45    00*34 

O           *             ti 

271    06    68'2« 

4    34    69-77 
201    12    17*62 
255    32    50  75 

MeUrt. 
4-530366 
4-315409 
4*970036 
4-676727 

Frasier 

Kendrtek 

Nick 

KVLLVM. 

In  Bosque  Co.,  Tex.,  about  60  yards  east  from  the  Fort  Graham  and 
Valley  Mills  road,  and  about  10  miles  from  Valley  Mills,  on  a  narrow 
strip  of  land  owned  by  northern  people  whose  names  could  not  be 
ascertained.  Just  north  of  Kellum's  sheep  ranch,  and  about  a  mile 
northwest  of  Mr.  Jones'  residence.    Instrument  elevated  15  feet. 

'■Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  310  48'  45"*07.     Longitude,  97o  27'  16"*61.] 


To  station. 

Asimuth. 

Back  asimuth. 

Log.  dUt. 

Hlx 

O          .            n 

202    24    51-52 

240    38    25-84 

271    06    08-24 

14    15    24*47 

O           »              It 

22    2S    41 -TO 
60    50    19*76 
91    17    27*60 
194    14    83*46 

Mtttrt. 
4*4176345 
4*600780 
4-530306 
4*015288 

Frasier 

West 

Nick 

NICK. 

In  Bosque  Co.,  Tex.,  in  a  pasture  owned  by  Mr.  Nicholas  Eglehart 
and  about  one-half  mile  east  of  his  residence;  about  3^  miles  north  of 
Valley  Mills,  and  about  1  mile  west  from  the  Fort  Graham  and  Valley 
Mills  road.  A  group  of  live  oak  trees  about  200  yaMs  southeast  of  the 
station. 

Permanent  mark:  Stone  marked  with  a  crosd  and  TJ.  S.  G.  S. 

[Latitude,  ZV>  48'  19"*10.    Longitude,  07°  28'  53"-60.] 


To  station . 

Azimuth. 

Back  asimuth. 

Log.  diat. 

Kellnm.^ 

0            '            II 

104    14    33-46 

255    82    50*75 

317    84    50-20 

8    46    40-55 

O            1            II 

14    15    24*47 

75    45    00*34 

137    42    87-79 

183    46    28*13 

MeUrt, 
4-Q15280 
4  -578727 
4-634484 
4*128111 

West 

Keudrick 

Simpson 

SIMPSON. 


In  McLennan  Co.,  Tex.,  on  the  highest  point  in  Mr.  Simpson's  pastore, 
about  a  mile  southwest  from  Patton,  on  the  Gulf,  Colorado  and  Santa 
Fe  Kailroad. 

^  V  ^mnjmm.MM.'vmm^,  uigiiizeo  Dy  ^^JV/V^^i  IV, 


QAwnBXx.j  TEXAS. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  O.  S. 

[Latitude,  Sl^  86^  08^"«5.    Longitade,  97°  29'  W-m.] 
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Tostotion. 

Aslmuth. 

Back  wtimnth. 

Log.diat.  ; 

Nick 

O          »            II 

188    46    28*13 
296    88    81-62 
882    16    68-50 

O          1          ,  *' 

3    46    40-56 
116    46    26-80 
198    22    10-89 

MeUri, 
4*123111 

Kendriok 

4*428896 

Gb«iil 

4-646010 

KBNDRICK. 

In  McLennan  Go.,  Tex.^  on  a  bluff  about  9  miles  southwest  of  Waco, 
about  one-half  mile  south  of  the  McGregor  and  Waco  road,  on  land 
owned  by  William  Payne,  about  1  mile  south  of  William  Kendrick's 
residence.    Instrument  elevated  20  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  O.  S. 


ILatitade.  31°  29*  37"*62.    Longitude,  97o  14' 

18"-50.] 

TostaUon. 

Aslmnth. 

Log.dlat. 

Kick 

O           t            II 

187    43    87*79 

ai7     lU     RO  -90 

Jftftert. 
4-684484 

4  -570086 
4-818061 
4*411866 
4-428896 

West     

201    18    17*62      91    IB    ift-7s 

Ghent  

21    62    29  81 
75    08    19*87 
116    46    26*80 

201    49    58-88 
256    00    07-80 
296    88    31*62 

w^n^rn<li 

SiUDftOO    r.r...,.r- 

WINDMILL. 


In  Ooryell  Oo.,  Tex.,  a  wind  mill  in  Mr.  Arthur  Smith's  barnyard, 
about  5  miles  west  of  McGregor  and  1  mile  north  of  Oglesby. 
Permanent  mark:  The  well. 

[Latitude,  8P  26'  01"-94.    L(»ngitade,  97^  30'  02'"20.) 


To  atotlon. 

Aximntb. 

Back  aximntfa. 

Log.  dlBt. 

Kendriok 

O           '             II 

255    00    07-80 
306    42    05-76 
838    18    48*21 

0                      II 

75    06    19*87 
125    47    46-27 
148    28    46*88 

MsUra. 
4-411856 
4*328232 
4*468186 

Ghent 

Lynoh 

GHENT. 

In  Mcljenuan  Co.,  Tex.,  about  2^  miles  northeast  of  Moody  on  the 
Moody  and  Waco  road,  on  land  owned  by  Mr.  James  Ghent  and  about 
one-foortli  of  a  mile  south  of  his  residence. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude, 81o  19'  18"01.    Longitnde, 97«  19'  08"'22. ] 


To  station. 

Azimuth. 

Back  MEimath. 

Log.  diat. 

Slmpeon 

O           /              /' 

152    22    16-30 
201    49    58-33 
125    47    46  27 

o        /         •» 
332    16    53-59 

21    52    20-81 
305    42    05-76 

M§Urt. 
4-546010 
4-313031 
4-328282 

uiQiiizea  c  y 

Kondrick 

Windmill 

Google 
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LYNCH. 


[BI7IX.122. 


In  Bell  Co.,  Tex.,  about  a  mile  northeast  of  Pendleton,  on  land 
owned  by  Dr.  J.  A.  Lynch,  on  a  high  point  one-fourth  of  a  mile  south- 
eaHt  from  his  residence. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  6.  S. 

[Latitade,  Sl^  12'  29"-66.    Longitade,  97o  ao'  19"0e.] 


TostetioD. 

Asimuth. 

Back  asimoth. 

Log.  dist. 

Cox 

o          «            /' 

115    26    06-83 
148    23    46-83 

O           •              II 

295    18    36-60 
828    18    48*21 

MeUn, 
4-404897 
4*468136 

Windmill 

TEMPLE. 

In  Bell  Co.,  Tex.,  center  of  town  tank  at  Temple  Junction, 
Permanent  mark:  The  tank. 

[LaUtnde,  81o  05'  48"-48.    Longitude,  97o  20'  18"-63.] 


To  station. 

▲simiith. 

Back  aBimnth. 

Log.di«t. 

4*704689 
4*640356 
4-510682 
4-468119 

H2ey*fiattif".. .*."".' 
Cox  .    

O           1             II 

87    12    45-24 
59    15    24  11 
185    18    46-78 
97    46    14-13 

o        /         /. 
206    56    19*66 
239    03    16-06 
315    11    20-25 
277    36    46-24 

Hulaev 

HULSET. 

In  Bell  Co.,  Tex.,  on  summit  of  ridge  about  4  miles  east  of  Killeen, 
near  the  northeast  corner  of  Hulsey's  pasture,  built  close  to  a  post  oak 
tree. 

Permanent  mark :  Stone  marked  U.  S.  G.  S.,  86  and  a  cross.  Distance 
to  station,  6  feet,  bearing  S.  24°  E. 

[Latitude,  31°  07'  56"19.    Longitude,  97°  38'  37"-60.] 


To  station. 

Asimutfa. 

Back  asimntb. 

Log.  diet 

Temple 

o       /        // 
277    36    46*24 
17    37    02-71 
73    10    00  *84 

o       /         // 
97    46    14-13 
197    84    20-51 
253    03    02*46 
18    13    12-47 
331    38    50  12 
297    10    14-21 

4-468119 
4-441280 
4-360858 
4-302982 
4-430109 
4-676494 

Haley  Ratlif 

Ivv  G-an 

Cox 

MieUetoe 

Rock  Spring 

108    11    09-58 
151    43    14-63 
09    19    61*71 

IVY  GAP. 


Near  corner  of  Coryell,  Lampasas,  and  Bell  counties,  Tex.,  3  miles 
south  of  Copperas  Cave,  about  300  yards  south  of  an  old  road  crossing 
ridge. 


Digitized  by 


Google 


.1 
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F^miaii^it  mark:  Stone  marked  U.  S.  O,  B.,  86  and  cross  placed  N. 
40  W.  7-33  feet  from  live  oak  tree. 

[Latttnde.  81o04'24"*a6.    Longitnde,  97<>08' 07"*52.] 


To  fttsUon. 


AxiBiath. 


J_ 


Back  wtlmath. 


Haley  Bfttlif 

Taylor 

Temple 

Hnlaey 

Book  Spring. 


828  25  08-ai  .  146  29  28  10 

06  54  38-76  ;  275  51  44  47 

266  56  19-66  |    87  12  4524 

258  03  02-45  :    78  10  00-84 

144  24  87-23  i  324  21  5887 


Log.  diet. 


MeUrt. 
4  -376100 
8  054102 
4-704688 
4-350858 
4-144277 


TAYLOR. 

In  Lampasas  Go.,  Tex.,  aboat  2  miles  east  of  Eempner;  a  flat-topped 
batte.   . 
Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G,  8. 

[Latitude,  31o  04'  54"-52.    LoBgitude.  Vjo  57'  45"'14.] 


To  etation. 


Azimuth. 


BacbelorB  Peak. . .    ^2  81  31-00 

WatersMountaiii.     01  53  21*78 

Haley  RatUf ,313  07  28  '36- 

Prairie(l) {350  18  30-60 

Ivv  Gap 1275  51  44-47 

BookSprlng 184  32  89-25 


Back  aalmuth. 

Log.  diet. 

o           •             *t 

Metvrt. 

282    27    2603 

4-202526 

271    41    88-29 

4-557870 

133    14    37  11 

4-481470 

179    18    46-57 

4-402518 

95    54    38-75 

8-954102 

4    32    56-40 

4-018845 

ROCK  SPRING. 


Near  line  between  Ooryell  and  Lampasas  oonnties,  Tex.,  on  highest 
part  of  monnd,  about  5  miles  northwest  from  Copperas  Gave,  on  Golf, 
Colorado  and  Santa  Fe  Railroad,  and  about  2  miles  southeast  of  Bock 
Springy  on  south  end  of  mound. 

Permanent  mark:  Stone  marked  with  cross  and  letters  U.  S.  G.  S. 

[Latitude,  31o  10'  82"  -57.    Longitude,  97o  57'  18"  -89.) 


To  station. 

Asimuth. 

Back  aadmuth. 

Log.  diet. 

Hulaey 

0          '            '* 

279    10    14-21 

824    21    58-87 

4    82    55-40 

0        t         n 
99    19    61-71 
144    24    37-28 
184    32    89-25 

4-676494 
4  144277 
4-018846 

IvyGan 

Taylor 

cox. 


In  Oory^l  Co.,  Tex.,  on  a  hill  in  field  belonging  to  Mr.  Oox,  about 
2^  milee  west  of  The  Grove  P.  O.  Station  is  about  100  yards  west  of 
one  and  100  yards  south  of  another  of  two  large  oak  trees  in  the  field. 

uigiTizeo  Dy  vjOOvtv^ 


Z4U         RESULTS  OP  PRIMARY  TRIANGULATION.      l»' 

Permanent  mark:  Stone  marked  with  cross  and  letters  17.  S.  G 

[Latitude,  81o  18'  15"*89.    Longitade,  97o  84'  40"-50.] 


TosUUon. 

Azimuth. 

Back  azimuth. 

Log.dist. 

HoImt 

O            '             '/ 

18    13    12*47 
315    11    20-25 
174    58    29-46 
151    16    00-32 
104    53    89-21 
295    18    36-60 

O            »             »' 

106    11    09*68 
185    18    46-78 
354    57    58-88 
331    18    15*48 
284    47    19-79 
115    26    06-33 

Metert. 
4-302962 
4*510681 
4*313900 
4*263523 
4-300152 
4-404397 

Temple 

Graves 

Bidse 

Mistletoe 

Lynch 

MISTLETOE. 


In  Coryell  Co.,  Tex.,  on  a  small  knob  near  its  northwestern 
The  knob  is  the  smaller  of  two  knobs  near  together,  about  7 
by  road  southwest  of  Oatesville  and  about  one-half  mile  sout 
of  T.  W.  Walker^s  house. 

Permanent  mark:  Stone  marked  U.  S.  O.  S.,  '86,  and  cross  is  1 
2  inches  under  center  of  station. 

[Latitude,  SP  21'  01"*89.    Longitude,  vr>  46'  60"*26.] 


To  sUUon. 

AzJtanth. 

Back  azimuth. 

Log.  diat. 

Cox 

0            /            II 

284    47    19-79 
331    88    59-12 
200    18    57-40 
223    36    44-58 

0           <             " 

104    63    89-21 
151    48    14-68 
20    21    44*29 
43    89    10-79 

Metert. 

4-300152 

4-439109 

4*885524 

4*180567 

Hulsey 

Bateuin 

Bidffe 

RIDOR. 


In  Coryell  Co.,  Tex.,  near  large  oak  tree,  and  about  20  feet  e 

road  from  Oatesville  to  Waco,  and  about  5  miles  from  Oatesville 

Permanent  mark:  Stone  marked  with  cross  and  letters  U.  S.  C 


[Latitude,  31o  26'  58"10.    Longitude,  97o  40'  14 

"•48.J 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Mistletoe 

O          '          n 

43    39    10-79 

331    13    15 -48 

237    38    30-56 

170    22    23-26 

O             1             II 

228    35    44-58 
151    16    00-33 
57    40    49-22 
350    21    48-55 

Metert. 
4  180.'V57 
4-263523 
3-919014 
4-078424 

Cox 

Graves 

Ba  toman ... 

GRAVES 

In  Coryell  Co.,  Tex.,  on  high  ground  about  100  yards  sout 
from  Mr.  Oraves's  house,  about  4  miles  southeast  of  Coryell  Git 
2  miles  east  of  Kiddle's  wells. 
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Permanent  mark:  Stone  marked  with  cross  and  letters  U.  8.  G.  S. 
Instance  from  stone  to  station,  3-75  feet,  bearing  8.  45^  54'  E, 

[lAtititde,  81<'  20'  22"-S4.    LoDgltade,  W»  86'  48"-87].      • 


TosUtion. 

Asimoth. 

Back  aximttth.  |  Log.  diat 

KMge 

Cox 

o         /           /» 

57    40    49-22 
354    67    53-83 

O           1          n 

237    38    80-50 
171    fui    9a*ii; 

3-9190rt 
4-313000 
4-060035 
4-200306 

B»t  email 

129    18    31*25     aou    IS    !M*<I7 

We^therow 

102    34    17-00 

342    32    42-73 

BATBHAN. 

In  CJoryell  Co.,  Tex.,  on  prairie  ridge,  in  pasture  belonging  to  Parson 
Bateman,  and  about  one- fourth  mile  west  from  his  house  and  about  10 
miles  nortli  from  &atesyille. 

Permanent  mark:  Stone  marked  with  cross  and  letters  U.  S.  O.  S. 

[Latitude,  310  83' 21"-67.    LoDgitado,  97o  41' 30"-43.) 


To  sUtlon. 

Asimnth. 

Back  asimath. 

Log.  diet. 

Grayea 

O           1          It 

800    16    22*07 
860    21    48-56 
20    21    44-28 
208    41    53-10 
152    06    23-06 

O          '           It 

129    18    21-26 
170    22    28-24 
200    18    57*40 
888    43    17-04 
832    03    03-86 

M€Ur$. 

4-000086 

4-078424 

4-386624 

8*947000 

4-174400 

Ridge 

Hiatletoe 

Weatberow 

Sheep  Ranch 

WEATHBROW. 


In  Goryell  Co.,  Tex.,  on  high  ground  about  40  yards  southwest  of 
C.  0«  'Weatlierow's  house,  about  5  miles  east  of  Tumersville. 

Permanent  mark:  Stone  with  letters  U.  S.  O.  S.  and  cross  cut  upon 
it  marking  center  of  station. 


[Latitude,  81o  87'  38"*88.    Longitade.  OT^  88'  49"-16.] 


To  station. 

Asimnth. 

Back  asimath. 

Log.  dist. 

Bateman 

O           f            " 

888    43    17:64 
342    82    42^ 
116    60    46*73 
161    19    01-72 

0           *            /' 

208    41    53  10 
162    84    17-00 
295    47    01*75 
831    16    16-05 

MBUrt. 

3*947000 

4*200398 

4*090002 

4*285413 

Graves 

Sheep  Ranch 

Lone  Tree  (2) 

8HBEP  RANCH. 


In  Boeq^^  ^^'»  Tex.,  on  prairie  ridge  about  4  miles  west  of  Hurst 
Snrin^SY  0.27  miles  N.  54^  E.  from  corners  of  Hamilton,  Bosque,  and 
CorreU  counties. 

Bnll-^L^^^ 16 
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RESULTS   OF   PRIMARY   TRIANGULATION. 


[*i 


Permanent  msu*k:  Stone  with  the  letters  U.  S.  6.  S.  and  a  cro 
upon  it  showing  center  of  station. 

•     [Lutitode,  81o  40^  a0''-16.    Loii|(iUide,  97^  45'  50"-U.] 


To  station. 

Azimuth. 

Back  asimath. 

Log.  diat. 

Weatherow 

Bateman 

O           '               II 

205    47    01-75 
832    03    03-85 
114    50    81-53 
197    10    18-30 

O           '               " 

115    50    45-73 

152    05    28-06 

204    46    03-05 

17    11    17-82 

Mtter$. 
4  006662 
4-174466 
4-170651 
4-008064 

Youree 

Lone  tree  (2) 

YOURBB. 

In  Hamilton  Go.^  Tex.,  on  ridge  abont  5  miles  south  of  0\ 
Gapy  near  Bosque  county  line,  on  land  belonging  to  Youree, 
40  yards  west  of  his  field  and  opposite  the  fiftieth*  fence  post 
northwest  corner  of  field. 

Permanent  mark:  Stone  with  the  letters  U.  S.  O.  S.  cut  on  it 
tance  1*1  feet,  bearing  north. 

[Latitude,  ZV>  43'  62"-56.    Longitude,  Vt^  54'  27"-00.] 


To  station. 

Asimnth. 

Baok  atimuth. 

Log.  dist. 

Lone  tree  (2) 

Sbeef  ranch 

Evans  

O            *             H 

258    10    48  18 
204    46    03-05 
168    22    20-43 
65    53    42-52 
123    31    48-90 

O           t           II 

78    16    11-56 
114    50    31-58 
348    21    2405 
245    47    07*35 
303    23    51-25 

MeUri. 
4-234786 
4  176661 
4-203178 
4-336706 
4-456061 
4-702366 

Mound 

Prairie  (2) 

Cowhouse 

LONE  TREE  (2). 

In  Bosque  Go.,  Tex.,  on  ridge  north  of  Neil  creek,  about  4 
west  of  Norway  Mills  and  one-half  mile  north  of  Hagen's  house. 

Permanent  mark:  Stone  with  the  letters  U.  S.  G.  S.  and  a  cro 
upon  it.    Distance  to  station,  13*1  feet,  bearing  S.  48^  E. 

[Latitude,  31o  45'  43"-23.    Longitude,  e?^  44'  02"-02.] 


To  station. 

Azimuth. 

Back  aximuth. 

Log.  dist. 

Sheep  ranch 

Weatherow 

Evans - 

• 

O           1            II 

17  11  17-82 
331  16  16-05 
121    56    18-48 

78    16    11-56 

O           1             II 

197    10    18-30 
161    19    01-72 
301    49    44-96 
258    10    43  18 

MeUn. 
4-003964 
4  -235413 
4-364021 
4  -224786 

Touree 

In  Bosque  Go.,  Tex.,  one-fourth  mile  north  of  the  Meridian  and 
ilton  road,  at  the  fifth  mile  board  from  Meridian.  Instrument  ele 
20  feet. 
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Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G. 

ILstitudcSPW  31"-89.    Loasltade,  97°  43' 2a"*98.] 


To  statloii. 

Azimuth. 

Back  AxiiDiith . 

Log.  dUt. 

Dotr 

O           1            II 

112    06    08-28 
183    3S    41-73 

O           1             '1 

292    01    39-92 
3    36    50-87 

Meten. 
4  149614 
4-166071 

Knbely 

BVAN8. 

In  Bosque  Oo.,  Tex.^  on  ridge  at  head  of  middle  fork  of  Meridian 
Greek,  about  1^  miles  west  of  Evans's  house  and  150  yards  west  of 
where  tbe  Hico  road  crosses  ridge. 

Permanent  miffk:  Stone  with  letters  U.  S.  O.  S.  eat  on  it.  Distance 
to  station  2-7  feet,  bearing  K  43^  E. 

[Latitude,  3P  52'  19"-76.    Longitude,  V!°  56'  29"-40.] 


To  statiAii. 

Aflfannth. 

Bftek  WEiiDUtli. 

Log.  diet. 

Touree 

348    21    24-95 
301    49    44-96 
90    23    46-54 

0          1            II 

108    22    29-43 
121    66    18-48 
270    16    62 -67 

M4Ur». 
4  -203178 
4-364021 
4-&14008 

Lone  tree  (2) 

Prairie  <2) 

• 

DOTY. 


In  Bosque  Go.,  Tex.,  4  miles  south  from  Iredell,  on  a  flat,  bushy 
topped  knoll,  one-eighth  mile  east  of  x)oint  where  the  Iredell  and  Gran- 
HU  Gap  road  gets  on  top  of  ridge.    Instrument  elevated  16  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[LaUtade,  31'^  56'  28"  -59.    Longitude,  97°  61'  41"  -64.] 


.     Testation. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

Boflone 

0           •             »' 

200    43    26-70 
237    06    46-87 
292    01    39-92 

O            '              II 

20    46    04-46 
57    13    28-82 
112    06    03-23 

Meteri. 
4-343064 
4-220879 
4  149814 

KnJSely 

A<iftin« 

KNI8BLY. 

In  Bosque  Go.,  Tex.,  in  Twin  Mountain  pasture,  1  mile  southeast 
from  l^alnixt,  three-fourths  mile  southeast  from  a  big  barn  in  a  pas- 
true,  and  on  the  highest  point  in  the  pasture.    Instrument  elevated  20 

feet. 
Permanen^t  mark:  Stone  marked  with  a  cross  and  U.  S.  O.  S. 


•    [Latitude,  320 

01'  16"-18.    Longitude,  97'  42'  49'"80.] 

To  station. 

Azimuth. 

I 
Back  azimuth. '  Log.  diet. 

Bosque 

O           1            // 

152    01    35-25 

200    08    17-79 

3    35    59-87 

57    13    28-82 

o         /           »/ 

381    59    30-51 

20    09    23-74 

183    85    41-73 

237    08    46-87 

M4Ur». 
4-118170 
3-976004 
4  156671 
4*220679 

Gatewood 

Adfuna 

T>otv 

ioogle 
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RESULTS  OF  PRIMARY  TRIANGULATION.       I 

GATEWOOD. 


In  Bosque  Co.,  Tex.,  on  ridge  between  Steele  and  Mustang  < 
about  5  miles  northeast  from  Walnut^  about  150  yards  firom  Mr 
wood's  house,  and  near  the  Olenrose  and  Morgan  road. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G*  8. 

[Latitade,  32^  06'  04"-59.    Longitude,  97o  40'  45'/*05.] 


To  station. 

Azimuth. 

Back  anlmnth. 

Log.dist. 

Bosqae 

O           1             II 

106    04    21-72 
193    47    69-96 
20    09    23-74 

O           *              /' 

286    01    10-80 

13    50    09-91 

200    08    17-79 

MeUrt. 
3-991109 
4-i26920 
3-976004 

Myers 

Knisely 

BOSQUE. 

In  Bosque  Co.,  Tex.,  on  ridge  between  Steele  Greek  and  Hill 
5  miles  northwest  from  Walnut,  100  yards  west  from  where  road 
the  ridge.    Instrument  elevated  20  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  32o  07'  32"-51.    Longitude,  97o  46'  44"a0.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Comanche 

Myers 

O            •            /' 

176    59    25-47 
214    08    15-24 
286    01    10-80 
331    59    30-51 
20    46    04-46 

o           »           /' 

355    58    45-55 

84    13    36-79 
106    04    21-72 
152    01    35-25 
200    48    26-70 

Jr«ter«. 
4-446622 
4-448663 
8-991109 
4-118170 
4-343054 

Gatewood 

Knisely 

Doty 

M<:iVKR. 

In  Somerville  Co.,  Tex.,  on  Lavaca  Go.  school  land,  about  \ 
northwest  from  Walnut  and  12  miles  north  from  Iredell,  8  miles 
west  from  Glenrose,  about  200  yards  northwest  from  Mrs.  '. 
Mclver^s  house,  and  one-quarter  mile  north  from  Panther  Gave 
Instrument  elevated  24  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

ILaUtude,  32o  00'  10"-70.    Longitude,  97^  51'  03"-25.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dist. 

DufTau 

O           t            n 

03    32    11-83 
190    57    32-68 
228    04    29-89 

O           /              " 

273    27    44-85 
10    59    1104 
48    12    09-77 

• 

MeUrt. 
4-119548 
4  -403780 
4-481422 

Comanche 

Myers 

PRAIRIK    (2). 

In  Hamilton  Go.,  Tex.,  on  prairie  ridge,  west  of  Mesquite 
about  2  miles  west  of  Hamilton  and  Hico  road,  at  point  about  l: 
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Dorth  of  Hamilton.    It  is  about  one  mile  northwest  of  Dr.  Myers's 
hoase  and  about  one-half  mile  northwest  of  smaller  house. 

PermaAeiit  mark :  Stone  marked  IJ.  S*  O.  S.,  and  cross.    Distance  to 
station,  2.25  feet,  bearing  K.  20^  W. 

[Latltiid«,  810  6V  W"U.    Longltada.  980  08'  88"*51.] 


To  sUtion. 

Aiimnth. 

Back  uimath. 

Lo^-diBi. 

Etwda 

o         /          #• 

270    16    52-57 
803    28    51-25 
350    88    22-55 
04    55    18-26 
62    32    45-85 

0           *            tt 

90    23    46-54 
123    31    48-90 
170    89    43-71 
274    88    16-71 
242    23    55-85 

M§Un. 
4-814008 
4-456061 
4-897543 
4-707480 
4-475026 
4-707516 

Yonree 

Kound 

MeMuite 

Cowoonae 

LimekUn 

MOUND. 

In  Hamilton  Go.,  Tex.,  on  a  mound  about  3^  miles  south  of  Hamilton, 
ou  Hamilton  and  Lampasas  road,  and  100  yards  west  of  road. 

Permanent  mark:  Stone  marked  U.  S.  G.  S.,  and  cross.  Distance  to 
station,  4.75  feet,  bearing  S.  79^  W. 

[Latitude,  310  dO' 04"-46.    LanidtndA,  9»>  OO' 59"-33.] 


To  sUtioD. 

Asimnth. 

Back  azimuth. 

Log.  diet. 

Yonree 

O         n         II 

245    47    07-85. 
170    39    48-71 
109    37    18-53 

O           /             II 

85    53    42*52 
850    38    22-56 
280    27    08-57 

MeUn. 
4-836706 
4-897543 
4-511013 

Pnilrie(2) 

Cowhoiue 

COWHOU8B. 

In  Comanche  Co.,  Tex.,  on  north  end  of  Cowhouse  Mountain,  which 
is  abont  3  miles  south  from  point  where  Hamilton  and  Comanche  road 
Grosses  south  fork  of  Leon  Bi ver. 

Permanent  mark:  Stone  marked  with  cross  and  letters  U.  S.  G.  S. 
Distance  to  station,  2  feet,  bearing  S.  40^  E. 

[Latitude,  81o  44'  56"-68.    Longltade,  98o  26'  20"-10.] 


To  sUtion. 

Azimnth. 

Back  aiimnth. 

Log.  diet. 

Pralrle(2) 

Yonree 

or" 
242    28    65*25 

o        /        // 
62    32    45-85 

MeUrt. 
4-476026 
4-708306 
4  -511013 
4-481871 
4-352634 

Monnd 

289    27    08-57 

126    34    60-21 

89    04    49*14 

109    37    18*53 
306    26    50-83 
268    57    18-94 

Meaqaite 

Lbnekilo 

LXMEIOLN. 


In  Gomanche  Go.,  Tex:,  near  an  old  limekiln  on  main  ridge,  about  2^ 
miles  sontli  of  Mercers  Gap,  on  the  highest  part  of  the  ridge. 

uigiiizeo  Dy  vjOOv?  Iv^ 


Z4D  RESULTS   OP   PBIMASY   TRIANGULA TION.  {« 

Permauent  mad^k:  Stone  marked  with  a  cross  and  letters  U.  S, 

[Latitude,  31©  44'  44"11.    Longitude,  98°  40'  35"-71.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Mesqnite 

0          /          '* 

174    11    36-76 

O          1          It 

354    10    50-13 

MHeri. 

4-267847 

4-707516 

4-352634 

4-M9130 

4-776138 

4-335110 

4-550268 

Prairie  (2) 

CowhouHe 

Onion  Gap 

268    57    18-94 

89    04    49-14 

Santa  Anna 

Doubletree 

Cabaniaa 

132    19    27-20 
73    44    01-14 

312    14    06-44 
253    32    41-39 

MBSQUITB 

In  Comanche  Co.,  Tex.,  on  north  end  of  high  ridge  sonth  of  w 
known  as  Bound  Mountain.  Station  is  about  3^  miles  northe 
Logan  Gap  and  about  6  miles  west  of  Comanche. 

Permanent  mark :  Stone  marked  with  cross  and  letters  U.  S. 
Distance  to  center  of  station,  6.25  feet,  bearing  N.  35°  B. 

[Latitude,  31o  54'  42"-5d.    Longitude,  08o  41'  47"-06.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Cowhouse 

Prairie  (2) 

Doubletree 

Limekiln 

O         1            n 

306    26    50-33 
274    3fi^   16-71 
74    40    11-67 
354    10    59-13 
204    29    19-38 
223    09    42-33 

O           '           /' 

126    34    59-21 
94    55    18.26 
264    85    27-86 
174    11    86-76 
24    35    52-27 
43    20    24-77 

M$Urt. 

4-48ia71 
4-707480 
4-165582 
4-267847 
4-668979 
4-665632 

Jameson 

Price   

THOMPSON. 

In  Brown  Co.,  Tex.,  at  the  head  of  Gap  Creek,  on  most  westerly 
of  hills  that  run  north  from  Salt  Mountain,  and  about  5  miles 
west  from  Salt  Mountain. 

Permanent  mark:  Stone  marked  with  a  cross  and  H.  S.  6.  8. 

[Latitude,  31o  55'  13"-70.    Longitude,  98o  53'  40"-90.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Doubletree 

Santa  Anna 

Loat  Mountain  . . . 

o         /         // 
316    10    12-29 

63    35    82-87 
172    09    15-20 

o           /           /' 

136    11    45-64 
243    22    30-24 
352    08    37-80 

MeUn. 
3-826419 
4-639546 
4-144M2 

DOUBLBTRBB. 


In  Brown  Co.,  Tex.,  on  hill  about  three-quarters  of  a  mile  ti 
where  Coleman  and  Comanche  road  crosses  Salt  Creek. 


Digitized  by 
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Perfiiaiient  mark:  Stone  marked  with  cross  and  lett»«  U.S.  6.  S. 
DiBtAnee  to  station,  8-75  feet,  bearing  N.  37^  E. 

[Latitade,  81o  52'  36"-61.    Longitude,  86<'  50'  44"-28.] 


Xo  Btation. 

Aaimath.       Backasimnth. 

Log.  dist. 

Lfmekihi 

812    14    06-44  1  132    10    27-20 
254    85    27  -86       74    40    11  -67 
86    20    1012  1  216    14    0947 
71    86    00-62  1  251    21    38-35 
186    11    45-64  1  816    10    12-20 
t 

Metere. 

4-835110 

4  165532 

4-481744 

4*663325 

8*826419 

tfenqulte 

Cabanias 

SMUAnnA 

Thompson 

CABAKI88. 

In  Brown  Co.,  lez^  in  pasture  belonging  to  Oabaniss,  abont  6  miles 
southwest  of  Brownwood  and  about  one-half  mile  west  of  the  Upper 
Brownwood  and  Brady  road. 

Permanent  mark:  Stone  marked  with  a  cross  and  letters  U^  S.  G.  S. 
cut  on  it.     Distance  to  station,  6*25  feet;  bearing  to  station  S.  48^  E. 

LLatitnde.  81o  80'  19"'41.    Longltade,  99o  02'  00"-28.) 


ToaUtioD. 

Aslmnth. 

Back  azimuth. 

Log.  dlat. 

ikmbletNo 

Limekiln 

0         t            ti 

216    14    00-47 

253    32    41-80 

28    24    12-02 

111    11    41-75 

O           /             4/ 

36    20    10-12 
78    44    01  14 
208    18    12-17 
201    08    00-18 

Metere. 

4  -483744 
4-550253 
4-068016 
4-430021 

Onion  Gap 

Santa  Anna 

SANTA  ANNA. 

In  Ck>leman  Co.,  Tex.,  on  southern  high  point  of  smaller  of  two  peaks 
oyerlooking  Santa  Anna,  a  station  on  the  Gulf,  Colorado  and  Santa  Fe 
Railroad. 

Permanent  mark :  Stone  marked  with  cross  and  letters  U.  S.  G.  S. 
cut  on  it. 

[Latitude,  31o  44'  41"-62.    Longitude,  OO^  18'  24"-72.] 


To  sUtion. 

AEimuth. 

Back  azimuth. 

Log.dist. 

DmiUetroe 

Limekiln 

261    21    38-35 

71    36    08-62 

Metere. 

4-068325 

4  -776138 

4-430021 

4-706952 

4-721953 

4-740695 

4  007444 

4-630546 

Cabanisfl 

201    03    00  18 

111     11    41-75 

Antelope 

Onion  Gap 

Cow  Gap 

351    47    50-47 

10    33    35  14 

228    00    02-88 

243    22    80-24 

171    50    10  07 
100    30    11-86 
48    12    28-08 
63    85    32-87 

Loet  Mountain... 
ThOTupaon 

ONION  GAP. 


In  McOuIloch  Oo.,  Tex.,  on  hill  in  pasture,  the  southwest  corner  of 
which  is  10 J  miles  from  Brady,  on  Brownwood  and  Brady  road.    Hill 
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RESULTS  OP  PRIMARY  TRIANGULATION. 


(w 


IB  al>out  1^  miles  from  vest  line  of  fence  and  one-fourth  mile  from 
line  of  fence.  Station  is  on  highest  point  of  hill  and  near  the  < 
of  top  of  bill. 

Permanent  mark :  Stone  marked  with  cross  and  letters  IT.  S.  G 

[Latitude,  81°  16'  27"*35.    Longitude,  W>  13'  40"-30.] 


To  station. 

Asimnth. 

Back  azimuth. 

Log.  diat. 

Santa  Anna 

Antf^loiM?    ,  r  -----  - 

o        /         /* 
171    50    19*07 
292    09    82*02 

0          1           :i 

351    47    50-47 
112    14    30*64 

4  -721963 
4*216253 
4*656833 
4*686601 
4*528220 
4*257128 
4  663016 
4*860130 

Three-Notch 

G 

343    15    29  05 
36    33    01*02 
80    19    12*33 

203    18    12  17 

163    20    00*91 

216    26    29*08 

260    13    22*87 

23    24    12*92 

Brady 

Cow  Gap 

Cabaniss 

Limekiln 

COW  GAP. 

On  ridge  between  Colorado  Eiver  and  Brady  Greek,  and  abc 
milej*  west  of  Cow  Gap.  Boad  from  Brady  to  Coleman  goes  thi 
Cow  Gap. 

Permanent  mark :  Ston  e  with  letters  TT.  S.  G.  S.  cut  on  it  and 
marking  center  of  station. 

[Latitude,  31o  14'  48"*17.     Longitude,  99o  24'  53"*81.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diat 

Brady 

O            /             II 

5    18    28*42 

O            '             II 

185    17    44*81 

M€Uri, 

4*383406 

4*678370 

4*731524 

4*749506 

4*257128 

Haeon  Mountain . . 

G 

Santa  Anna 

Onion  Gap 

190    30    11*86 
260    13    22*87 

10    33    35  14 
80    19    12*33 

ANTELOPE. 

On  west  edge  of  hill,  aboat  17  miles  east  of  Brady;  aboul 
foiirth  mile  east  of  northeast  corner  of  large  pasture  and  abon 
yard 3  from  fence. 

Permanent  mark :  Stone  marked  U.  S.  G.  S.,  '86,  center  of  stat 

[Latitude,  31o  13'  05"  40.    Longitude,  W^  04'  04"*09.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist 

Three-Notch 

G 

336    57    33*99 
1    50    34*37 

0          '            /' 

157    01    39*00 
181    50    09*19 

Metert. 

4  507636 

4*606887 

4*632739 

4*796952 

4*216253 

Mason  Mountain . . 

Santa  Anna 

Onion  Gap 



112    14    30*64 

292    09    32.02 
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BAIXINGKR. 


The  cupola  of  the  courthouse  in  Balliuger,  the  county  seat  of  Run- 
nels Co,,  Tex.    Not  occupied. 
Permanent  mark:  Oupola. 

[Latitude,  Zl^  44'  24"-92.    Longitude,  W>  56'  40'''24] 


To  station. 

Azimttth. 

Log.  diet. 

Table  Gap 

Bradley 

206    06    20*44 
251    36    26-97 

O            1            II 

28    10    86d0 
71    44    28-40 

4-543438 
4-403896 

BRAI>Y. 

In  McGolloch  Co.,  Tex.^  on  ridge  about  10  miles  southwest  of  Brady; 
about  4  miles  south  of  Brady  and  Menardville  road,  at  point  about 
8  miles  from  Brady. 

Permanent  mark:  Stone  marked  with  cross  and  letters  U.  8.  G.  S. 
in  center  of  station* 

[Latitade,  31o  01'  46''*47.    Longitude,  90o  26^  18"'14.] 


To  station. 

Aslmuth. 

Back  aslmuth. 

Log.  diet. 

G 

O           1             It 

299    33    S6^ 

119    44    56-77 

MwtBrt. 

4-508748 

4-462056 

4-528220 

4-883405 

Maaon  Mountain  r . 

Onion  Gap 

Cow  Gap 

216    26    29-03 
185    17    44-81 

36    38    01-02 
5    18    28-42 

MASON  MOUNTAIN. 

In  Maaon  Co.,  Tex.,  on  southeastern  part  of  highest  ridge  of  Mason 
Mountain,  about  1  mile  east  of  Mason  and  Gamp  San  Saba  road,  and 
5  miles  south  of  Katemcy. 

Permanent  mark:  Stone  marked  U.  S.  O.  S.  '86  and  a  cross.  Dist- 
ance to  station  21  feet,  bearing  S.  20^  W. 

[Latitude,  W>  6V  08"-67.    Longitude,  99^  12'  65"-59.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

G 

o       /        #/ 
268    57    85-28 
34    14    49-22 

o        /        // 
89    01    42*45 
214    07    56-84 

MsUr$. 
4  107561 
4-582486 
4-462066 
4  -632789 
4-678370 

Blue  Mountain ... 
Brady 

Antelope 

Cow  Gap 

G. 


In  Mason  Co.,  Tex.,  on  a  hill  3  miles  west  of  the  fourteenth  mile  i)Ost, 
Mason  and  Ppntotoc  road.    The  mile  post  is  in  the  Fly  Gap.  j 
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RESULTS   OP   PRIMABT  TRIANGULATION. 


fi 


Permaneut  mark :  A  large  stone  marked  with  a  cross  aud  the 
U.  S.  6.  S.y  '80  G.  Distance  to  station  5  feet;  bearing  to  stal 
70O  W. 

[Lamude,  30o  51'  16"*96.    Longitude,  OOo  04'  53"*63.] 


To  sUtion. 

AjBlmuth. 

Back  azimuth. 

Log.  dirt. 

Three  Notch 

Bluelfonntain  ... 
Hooae  Moontain. . 

B 

Brady 

o       /          // 
232    21    37*76 

47    13    14*22 
331     43    48-60 
252    05    48-25 
110    44    56-77 
181    50    00-10 
168    20    00-01 

o         *           " 

62  26  06-56 
227  02  15-64 
151    48    48-79 

72    12    02-82 

290    33    56*26 

1    50    84*37 

848    16    20*05 

4*2441230 
4-6704320 
4  -5176158 
4-9088710 
4-5937430 
4-6068870 
4  •6868010 
4*7315240 
4  1075610 

Antelope 

Onion  Gap 

Cow  Gap 

Maeon  Mountain . 

80    01    42*45 

268    57    35*28 

THREE  NOTCH. 

In  Llano  Go.,  Tex.,  about  a  mile  west  of  the  head  of  Gold  Gr 
a  round-topped  hill. 

Permanent  mark:  U.  S.  O.  S.  cut  on  southernmost  of  2  com 
stumps.    Distance  to  station  12.6  feet,  bearing  S.  27<^  W.. 

[Latltode,  30°  57'  08"*67.    Longilude,  96o  ST  10"*14.] 


Toatation. 

Asimuth. 

Back  azimuth. 

Log.diat. 

B 

O         '           // 
809    08    42*88 
157    01    39*00 

O           '              " 

129    10    28-06 
:^6    67    88*99 

MeUn. 
3*849170 
4-607686 
4-656883 
4-244128 

Antelope 

OttiOD  Gap . . '  . . 

Q 

58    26    06*86 

232    21    87-76 

In  northwest  comer  of  Llano  Go.,  Tex.,  on  a  light-colored  gi 
hill,  16^  miles  northwest  of  Llano,  and  4  miles  northeast  of  Smoc 
iron  Mountain.  "The  lone  oak ^  is  one-fourth  of  a miJe  west.  The 
a  few  live  oak  and  mesquite  trees  on  the  hilL  Station  is  on  the  h 
part  of  the  hill.    No  trees  near  the  station. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S.  1 


[Latitude,  30°  64'  8R"*67.    Longitude,  98°  52'  43"*77.] 


To  Rtation. 


Riley  Mountain. 
Long  Mountain. 
Three  Notch.... 
G 


Azimuth.        Back  azimuth. 


o 

, 

II 

315 

37 

11*34 

271 

24 

49-85 

129 

10 

28-96 

72 

12 

02-82 

45  35-78 

41  33-62 

08  42-88 

05  48-26 


Log.  diet. 


4-574120 
4-710382 
8-849170 
4-308871 


In  San  Saba  Go.,  Tex.  A  light-colored  gravelly  hill,  about  3 
west  from  the  twelfbhmile  post  from  San  Saba  court-houjie,  on  tl 
Saba  and  Bluffton  road  north  of  Gherokee  Greek. 
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Penaaneoit  mack:  Gross  and  U.  S.  G.  B.  cut  in  rock,  2^  feet  N.  44^ 
14'  S.  firom  center  ef  alatioii. 

£I.«*ltiide, 310  04^  88'"8.    LongUnd*,  880  Sft'  45"-S.] 


ToAtation. 

Aximnth. 

Back  acimatii.  |  Log.  diet. 

1 

WatonKointAlii. 

0          1           II 

285    14    30-3 

0       /        /» 
85     24    27*9 

MeUri.     1 
4-488307 

WATERS  MOUKTAIN. 

In  liampasas  Oo.,  Tex.,  the  sonthemmost  of  the  knobs  northwest  of 
Lampasas;  about  one-half  a  mile  from  the  tenth  mile  post  from  Lam- 
'  pasas.     Local  name,  Waters  or  Oreen  Mountain. 

Permanent  mark:  Gross  and  U.  8.  G.  S.  cut  in  the  rock  9*4  feet  N. 
22^  43'  !E.  from  the  signal  tree. 

[LftiUade.  31o  W  81"*ao.    Longitude,  88o  28'  r^-OO.] 


To  station. 

Azimath. 

Back  aximttth. 

Log.  dist. 

BonkerHiU 

Long  Mountain. . . 
BacfialorPeak  ... 
Tayk>r  Mountain . 

O          t             II 

844    42    40-22 
358    42    56*30 
294    42    22-21 
271    41    88*29 
85    24    27-80 

O           1              II 

164    44    09-88 
178    48    05-65 
114    49    58-90 
91    53    21-78 
265    14    30-80 

4-243485 
4-332659 
4-412687 
4-567870 
4-488887 

BUNKER  HILL. 

In  Burnet  Go.,  Tex.,  about  200  yards  west  of  the  Burnet  and  San 
Saba  road  on  the  divide  near  the  fourteenth  mile  post  from  Burnet. 
Instrament  elevated  16  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.,  N.  48° 
46'  B.,  and  distant  7.75  feet  from  station. 

[Latitnde,  SO^  56'  22"-45.    Longitude,  98°  17'  33"-60.] 


To  station. 

Acimnth. 

Back  asimnth. 

Log.  dist. 

Lmg  Mountain... 
Waters  Moontain 
Bachelor  Peak.... 

0           1           II 

41    56    43-81 
164    44    00-88 
252    08    87  18 

O    •       '           II 

221    55    23-73 

/344    42    40-22 

72    15    03-83 

MeUn. 
3  -791851 
4-248485 
4-297415 

LONG    MOUNTAIN. 

In  Llano  Go.,  Tex.,  a  cedar-covered  hill  4  miles  west  of  the  thirteenth 
mile  post  from  Burnet,  on  the  Burnet  and  San  Saba  road.  Station  is 
Beiur  the  norti^ast  side  of  the  hill.  Local  name  is  Long  or  Binon  Moun- 
tain«    Instrument  elevated  20  feet. 
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RESULTS  OP  PRIMARY  TRIANGULATION. 
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Permanent  mark :  Stone  buried  even  with  surface  of  ground,  mai 
with  a  cross  and  U.  S.  G.  S.,  S.  61o  36'  E.,  and  distant  5.8  feet  frona 
station. 

[Latitude,  W>  53'  52"*08.    Longitude,  08^  20^  00"*48.] 


To  station. 

Azimuth. 

Backacimuth. 

Log  dist. 

B 

0  '           II 

01  41    38-62 
221    55    23-78 
335    44    31-00 

45    26    18-60 
178    43    05-65 

O          /          n 

271    24    49-85 
41    56    43-81 
165    46    88 -71 
225    18    02-81 
858    42    56-30 

Msieri. 

4-715322 

3-701851 

4-187025 

4-558716 

4-382650 

Bunker  Hill 

Roper  Hill 

Riley  Mountain  . . 
Waters  Mountain 

BACHELOR   PEAK. 

In  Lampasas  Co.,  Tex. ;  a  small  butte  about  8  miles  south  of  1 
pasas.  The  Georgetown  and  Lampasas  road  runs  within  one 
mile  of  the  station  on  the  west  side.  Station  is  S.  42^  56'  W.  and 
tant  4*7  feet  from  the  stone. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30O  50^  30''-33.    Longitude,  08°  05' 42"-00.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

Waters  Mountain. 

Bunker  Hill 

Prairie  (1) 

Taylor  Mountain. 

O         /         n 

114    40    58iM) 
72    16    08-33 
320    00    31-40 
232    27    2603 

o        *        /♦ 
204    42    22-21 
252    08    57-18 
140    13    42-33 

52    81    3100 

Jfeter*. 
4-412687 
4-207415 
4-306436 
4-202526 

HALEY  RATLIF. 

In  Bell  Go.,  Tex. ;  sometimes  called  Post  Oak  Mountain ;  a  large  b 
about  5  miles  northeast  of  Florence  post-office,  covered  with  large  ] 
oak  trees.  Land  owned  by  Haley  and  Ratlif.  Station  is  N.  75o  2 
and  distant  5  feet  from  the  station.    Instrument  elevated  24  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[LaUtude.  30°  53'  41"- 15.    Longitude.  07°  43'  52"-40] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist 

Taylor 

O          *            II 

133    14    37-11 
78    20    18-60 
35    14    18-03 
352    25    40-56 
140    20    23  10 
280    03    16-05 
107    34    20-61 

o       /         */ 
313    07    28-36 
258    13    17  14 
215    10    47  05 
172    27    17-37 
326    25    08-21 
50    15    24-11 
17    87    02-71 

MtUt; 

4-481470 

4-347058 

4-276423 

4-540035 

4-376100 

4-640355 

4-441280 

Prairie  (1) 

Morrison  Ridge... 
Haystack 

Ivy  Gap 

Temple. 

Hulsey 

PRAIRIE  (1). 

In  Burnet  Co.,  Tex.,  on  a  high  part  of  the  prairie  about  6  miles  n 
from  where  the  Bertram  and  Florence  road  crosses  the  San  G^ 
Biver. 
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Permanent  mark:  Stone,  marked  with  a  cross  and  U.  S.  G.  S.  '85, 
buried  a  few  inches  nnder  ground. 

ILaUtnde,  ^  hV  U".17.    Laogitade,  07o  67'  8a"*71.] 


Tostotton: 

Acimnth. 

Back  asimuth. 

Log.diBt. 

Tftvlor 

0           /             " 

170    18    45-67 
140    13    42-83 
258    18    17  14 
314    66    06  15 

O           1             II 

350    18    80*60 
320    00    81-40 
78    20    18-60 
134    58    36*80 

MeUri. 
4-402618 
4  306486 
4-847068 
4-188028 

BMhelorPeak.... 

Haley  lUtlif 

Morrison  Ridge... 

CORN  HILL. 

In  Williamson  Go.,  Tex.,  on  the  open  prairie,  800  feet  west  of  Com 
HQl  post-office,  335  feet  south  of  a  barbed  wire  fence. 

Permanent  mark:  Stone,  marked  with  a  cross  and  U.  S.  G.  S., buried 
about  2  inches  under  ground. 

[Latitude.  W>  47'  16"*87.    Longitude,  07°  37'  \^"\%.\ 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist 

Haystack  

O           /              " 

14    63    00*21 
828    64    88-60 

o         /           " 

104    51    14  17 
148    66    22  30 

M$Urt, 
4-368848 

4-018871 

Beaver  Hill 

MORRISON  RIDGE. 

In  Williamson  Co.,  Tex.,  about  8  miles  northeast  of  Liberty  Hill  post- 
office — sometimes  called  Long  Knob  Station — on  the  west  side,  near  the 
north  end,  and  on  about  the  highest  part  of  the  ridge;  about  500  yards 
south  from  a  weU  on  the  west  side  of  the  ridge.  Land  owned  by  J.  0. 
Morrison.  Signal  stands  near  a  post-oak  tree,  which  has  some  limbs 
cut  off  on  the  east  side. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.  The 
station  is  S.  56^  40'  W.  of  stone  and  distant  5*05  feet. 

[Latitude,  30°  45'  10"-74.    Longitnde,  07^  50'  42"-37.] 


To  station. 

Azimnth. 

Back  asimuth. 

Log.  dist. 

Haley  Ratlif 

Fraine(l) 

o       *         » 
215    10    47-05 
134    58    36-80 
281    U    53-88 
320    47    00-77 

o          *             /' 

35    14    18  03 
314    56    06  16 
101    20    20  03 
140    51    57-52 

Meter$. 

4-276423 
4-188828 
4-437668 
4-380468 

Beaver  Hill 

Haystack 

BEAVER  HILL. 


In  Williambon  Go.,  Tex.,  is  a  low,  wooded  hill  about  8  miles  north- 
east of  Georgetown.  Land  owned  by  Henry  Beach.  About  400  yards 
east  of  ^^ihe  tree  in  the  gap;^  west  side  of  the  hill. 
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[w 


Perma^ent  mark:  Stone  marked  with  a  cross  and  U.  S. O.  S.,  t 
a  710  35'  B.  3-9  feet  from  center  of  station. 

[Latitude,  30»  42'  28"*88.    Longltnde,  979  88'  62"-51.] 


To  Btation. 

Afstnuth. 

Baek  asimulh. 

Log.dist. 

Morrison  Ridge... 
Com  Hill.. ....... 

O            /             1' 

101    20    29*93 
148    56    22*30 
89    53    27*96 
318    12    10-88 

o           /           *' 

281    11    58*88 
328    54    38*68 
219    49    49*74 
138    23    37*64 

M€Ur$. 

4*487668 

4*018871 

4*733821 

Haystack 

Yegua 

^  HAYSTACK. 

In  Williamson  Co.,  Tex.,  on  a  bare  hill  about  3  miles  south  of  Gf 
town,  about  one-half  mile  east  of  the  Georgetown  and  Bound 
road. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.,  b 
under  center  of  station. 

[Latitude,  30O  35"  02"*56.    Longitude,  97o  41' O0"*60.1 


To  station. 


Bearer  Hill 

Morrison  Ridge 

Corn  HIU 

Haley  RatUf.... 

Yegua 

P.K.N 


Azimuth. 


219 
140 


49*74 
67-62 


49 

51 

194    51  14  17 

172    27  17-37 

290    19  02*35 

7    05  23*23 


Back  aslmnth. 

Log.  dist. 

O            1 

II 

Meters. 

39    68 

27-95 

4*250066 

320    47 

00*77 

4*389458 

14    53 

08*21 

4*368848 

352    25 

49*56 

4*540936 

119    34 

04-94 

4-736688 

187    04 

49*19 

4-161075 

P.  K.  N. 

Tn  Travis  Co.,  Tex. ;  on  south  end  of  hill  known  as  Pilot  Knob,  i 
one  mile  northwest  of  Merrilltown;  about  three-fourths  of  a  mili 
of  junction  of  the  International  and  Great  Northern  and  Austii 
Northwestern  railroads,  which  cross  on  land  owned  by  W.  G.  Mcli 

Permanent  mark:  Stone  marked  P.  K.  N.,  cross,  and  U.  8.  G.  £ 

[Latitude,  30o  27'  15"*59.    Longitude,  97o  42'  07"-64.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Haystack 

O           *             II 

187    04    49*19 
284    00    55-12 
335    06    04*26 
34    45    45*97 

O         1          n 

7    05    23*23 

104    16    29*89 

155    11    05*98 

214    42    32*58 

MeUr; 

4*161075 

4*706342 

4*679975 

4*253165 

Yegua 

Texas  Hill 

Lone  Tree 

YEGUA. 


In  Lee  Co.,  Tex. ;  is  the  most  northerly  of  the  Yegua  knobs,  4^ 
northeast  of  McDade,  about  17  feet  from  the  highest  part  of  the  li 
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Permanent  mark:    U.  S.  G.  S.  '84  and  A  ^^^  in  the  rock  17  feet  N. 
1<^  16^  E.  from  station. 

[Latttade,  30p  20'  31"W.    Longitade,  97o  11'  20"*W.] 


To  station. 

Azimntb.      |  Baek  asimath. 

Lof.  diet. 

Hajsteck 

O            '            no            1            II 

110    84    04-04  !  200    10    02*35 
188    23    87*f4  ,  318    12    1088 
26    03    16M     206    50    37-88 
56    38    14-48  ,  236    27    45  20 
104    16    28-88     284    00    5512 

M€teri, 

4-736688 

4 -788921 

4-423428 

4-609418 

4*706848 

Beaver  Hill 

Bastrop  Hill 

Texas  Hill 

P.  K.  N 

BASTROP  HILL. 


In  Bastrop  Go.,  Tex^  abont  1  mile  northeast  of  Bastrop  comlrhouge, 
on  the  westermnost  of  the  Oopperas  Monutains* 
Permanent  mark :  None. 

[Latitude.  30°  07'  38"-8.    Longitude,  97°  18'  85"*3.  ] 


To  sUtion. 

Aalmuth. 

BaekaslButh. 

Log.dist. 

Yegua 

O            '             '/ 

205    50    87-80 
114    17    16*68 

o          /            '/ 

28    03    16-M 
294    02    13-28 

4*428428 
4-720066 

Lone  Tree 

TBXAS  HILL. 

A  bare,  ronnd-topped,  gravelly  hill,  in  Travis  Co.,  Tex.,  about  1  mile 
soath  of  Garfield  post-office,  abont  15  miles  from  Austin  and  one-half 
mile  north  of  the  Upper  Bastrop  road;  station  on  highest  part  of  hill. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30^  08'  35"-36.    Longitude.  97°  82'  00"-60.] 


To  station. 

Asimuth.        Back  asimuth. 

Log.  dist. 

Lone  Tree 

Tegua 

o       ,         .jo.        .. 
127    05    50-40     306    57    3670 
236    27    45*20  1    56    38    14*43 
155    11    05*98     335    06    01*26 

MHeri. 
4-516350 
4-602410 
4  -570975 

p.  K.  N 

Pilot  Knob 

Bald  Knob 

Cedar  Hill 

95    53    62-16     275    48    45*17 
166    18    28  08     346    16    50*41 
07    23    16 -39     277    10    42*86 

4-215966 
4  -340159 
4*606632 

EAST  BASE  HILL. 


In  Travis  Co.,  Tex.,  on  the  east  side  of  Onion  Greek;  a  round-topped 
hilly  about  130  feet  above  low  water  in  the  creek,  about  l,d80feet  east 
of  East  Base.  The  base  line  was  extended  by  triangulation  to  this 
station.  The  line  East  Base  Hill — West  Base,  is  the  line  used  as  a 
base  in  the  work  around  Austin.    Instrument  elevated  20  feet. 
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Permanent  mark:  Large  stone,  buried  even  with  the  sarface 
ground  and  marked  with  the  letters  U.  S.  G.  S.  and  copper  bolt 

[Latitude,  30o  11'  48"-84-    Longitude,  VI°  36'  32"*72.] 


To  station: 

Azimuth. 

Back  asimntb. 

Log.  dist. 

East  Base 

O          '             '1 

94    37    26  11 
94    37    2611 
65    24    50-85 
186    52    30  04 
124    13    40-65 

O           '             /' 

MeUn. 

2-626007 

4-013185 

4-010423 

4-188397 

4  172615 

West  Base 

Pilot  Knob 

Bald  Knob 

Land  Office 

274    34    ii-OO 

245    22    04-88 

6    53    14-81 

304    00    49-00 

BALD   KNOB. 

A  round,  bare,  grassy  knob  in  Travis  Co.,  Tex.,  near  the  1 
board  from  Austin,  on  the  Austin  and  Manor  road,  between  the  ^ 
road  and  the  railroad,  about  3  miles  from  Manor  station  and  i 
highest  part  of  the  hill. 

Permanent  mark:'  Stone  marked  with  a  cross. 

[Latitude,  2tfi  20'  05"-87.    Longitude.  07°  35'  28"-54.] 


To  station. 

Asimuth. 

Back  asimotfa. 

Log.  dist. 

Texas  Hill 

Pilot 

o         /         // 
346    16    50-41 
29    41    42-49 
6    63    14-81 

0            1             II 

166    18    28-08 
209    38    12-31 
186    52    30-94 

4-340159 
4  •352042 
4-188897 

East  Base  Hill.... 

LAND    OFFICK. 


Ill  Travis  Oo.,  Tex.,  on  the  peak  of  the  roof  of  the  land  of 
Aitfitln,  on  the  south  end  and  just  north  of  the  north  chimney. 
Permanent  mark :  None. 


[Latitude.  30o  16'  10"03.    Longitude,  07o  44'  ]3"-02.] 


To  station. 

Aximuth. 

Back  aximuth. 

Log.  dist. 

East  Base  Hill... 

O            »            II 

304    00    40-0 

O            '            " 

124    13    40-65 

Meier: 
4  172615 

LONE  TREE  (1). 

A  flat-topped  hill  on  the  south  side  of  the  Colorado  River,  in  ' 
Go«,  Tex.,  about  5  miles  northwest  from  Austin  and  about  2^ 
we^t  from  Mount  Bonnell.    All  the  large  trees  except  one  hay 
cut  from  the  hill.    Wood  road  leading  to  Austin  passes  the  hill 
south  side. 

Permanent  mark :  A  2  by  4  joist  spiked  to  the  roots  of  a  tree 
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bears  S.  Xo^  VT^.  firom  the  center  of  the  station,  8'7  feet  distant;  has  a 
A  cut  on  it. 

[LAtitade,  90^  19'  17"-54.    Lon^tude,  97o  48'  29"-95.] 


To  atation. 


P.  K.  N 

Cedar  Hill 

Baa trop  Hill... 

Shingle 

Bonliingboaae . 
Pilot  Euob. 


Texas  Hill 806 


Azim 

Qtb. 

Back  azlmtitli. 

Log.  dist. 

0            1 

o 

1           n 

M«t0rt. 

214    42 

32-58 

34 

45    45-97 

4-253165 

43    26 

06-50 

228 

21    46-40 

4-304545 

294    02 

13-28 

114 

17    16-68 

4-720986 

85    55 

28-58 

265 

46    44-41 

4-440203 

134    33 

55-67 

314 

25    23-96 

4-577263 

331    21 

57-91 

151 

25    03-82 

4-314154 

806    67 

36-79 

127 

05    60-40 

4  -516350 

WEST  BASB. 

In  Travis  Co.,  Tex.,  about  5  miles  southeast  of  Austiu,  in  the  north 
comer  of  £k  field  belonging  to  T.  P.  Giveus,  and  about  100  feet  south  of 
his  house.      Instrument  elevated  20  feet. 

Permanent  mark:  Large  stone  buried  6  inches  under  the  surface,  5 
feet  from  fence,  marked  U.  S.  G.  8.,  W.  B.;  center  is  a  copper  bolt 
marked  -with  a  cross. 

[Latitude,  30o  12'  15"*17.    Longltade.  97o  42'  56''-82.J 


To  station. 

Asimuth. 

Back  aalmnth. 

Log.  dist. 

Pilot  Knob 

BaatBaseHiU.... 

0           /             It 

849    16    42*70 
274    34    12-90 

160    17    00-81 
94    37    26  11 

Metert. 
3-714471 
4  013135 

.PILOT  KNOB. 

In  Travis  Co.,  Tex.;  it  is  the  south  one  of  two  bare  hills  known  as 
the  Pilot  Knobs,  about  8  miles  south  of  Austin,  on  land  owned  by 
WilUani  (or  "  Wildcat'')  Jones. 

Permanent  mark:  Stone  monument,  about  4  feet  high  and  5  feet  in 
diameter  at  the  base. 

[Latitnde.  30o  09'  29"-83.    Longitude,  97^  42'  20"-80.] 


To  station. 

Asimntb. 

Back  asimntb. 

Log.  diat. 

Bald  Knob 

Texas  Hill 

Lone  Tree 

East  Base  Hill.... 
West  Base 

o         /         o 
209    38    12-31 
275    48    45  17 
151    25    03-82 
246    22    04-88 
169    17    00-81 

0            '            /' 

20  41  42-49 
05    53    52  16 

881  21  67-91 
65    24    59-85 

340    16    42-70 

MeUrt. 
4  -352942 
4-215966 
4  -314154 
4-010423 
3-714471 

CEDAR   HILL. 

In  Travis  Co.,  Tex.,  about  14  miles  west  of  Austin  and  2  miles  south 
of  Cedar  Valley  post-office  on  a  wooded  hilL  Station  is  on  the  part 
of  the  liill  owned  by  Mr.  Fred  Willis,  and  is  about  the  center  of  the 
bin.     Instrument  elevated  31  feet.  Cooalp 

Bull.  122 17  ^^  ^^^° ''  ^OOgie 
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[BDU..122. 


Permanent  mai*k :  Stone  marked  Cedar  Hill  with  a  cross  and  U.  S. 
G.  S. 

[Ltttitado,  30O  11'  21"-78.    Longitude,  97^  57'  08"14.] 


TostAtion. 


Shinjflp 

Lone  Man  — 
TexaaHUl... 
Lone  Tr(M)  (1) 


Acimuth. 

o 

, 

,, 

132 

52 

43-30 

4« 

00 

13-41 

277 

10 

42-36 

223 

21 

45-40 

312 

225 

»7 

43 


48  26  18 

56  10-94 

23  15-39 

20  06-50  I 


iMg.  diet. 


MetfTB. 
4  260803 
4*254805 
4-606632 
4-304545 


LONE  MAN. 


In  Hays  Oo.,  Tex.  A  small  peak  8  miles  south  of  Dripping  Springs 
near  the  intersection  of  the  Dripping  Springs  and  San  Marcos,  and  the 
Blanco  and  Kyle  roads.  Local  name,  Lone  Man.  Station  is  N.  23° 
49'  E.,  and  distant  4-9  feet  from  stone. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.,  1884. 

[Latitude,  30°  04'  35  '-92.    Lou|fitude,  98^  05'  11"-12.) 


To  fltAtion. 

Aelmuth. 

O            1           II 

72    53    46-00 

Back  azimuth. 

o        /        // 

LoK.  diat. 
MeUrt, 

TwinSiBte™ 

Cedar  mil 

Shingle 

225    56     10-94 
178    10    44  -98 

46    00    13-41 
35ft     1ft     31  '17 

4*254805 
4-400782 

1 

TWIN  8I8T] 

ERS. 

In  Blanco  Co.,  Tex.,  the  westernmost  of  two  buttes,  near  Twin  Sisters 
jwstoflice,  Oi  miles  sonth  of  Blanco. 
Permanent  mark:  Stone  marked  with  a  cross. 

[Latitude,  29°  58'  48"-7.    Longitude,  98°  26'  40"-5. ] 


To  station. 


!  Shovel  Mountain  . 
Lono  Man 


Azimuth.        Back  azimuth. ,  Log.diat. 


0 

, 

„ 

20 

31 

35 

72 

53 

46 

MeUr: 
4-737288 


In  Hays  Co.,  Tex.  A  butte  at  the  west  end  of  Shingle  Mountain. 
The  station  is  near  the  northwest  side  of  the  butte.  The  Cedar  Valley 
and  Bound  Mountain  post-office  road  runs  one-fourth  mile  east  of  the 
station. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitmh".  30°  18'  12"-80.    Longitude,  98°  05'  38"-5«.] 
To  station. 


Bonltinghonse... 

Shovel  

Round  Mountain 

E 

Lono  Man 

Lono  Tree 

Cedar  Hill 


Azimuth. 

Back  azimuth. 

Loj;.  diat. 

o          / 

// 

O           1 

// 

MbUt: 

181    00 

01-81 

1    00 

11-26 

4-454476 

136    22 

15-20 

316    17 

38-36  1 

4-325789 

122    27 

42-08 

302    19 

26-84 

4  -490882 

76    01 

39-76 

255    61 

07-67 

4-538660 

358    19 

31  17 

178    19 

44-98 

4-400782 

205    46 

44-41 

85    55 

23-58 

4-440203 

312    48 

26-18 

132    52 

43-3ft,[j„,|-^8^ 

J 

ogle 


TEXA& 
E. 


259 


In  Blanco  Co.,  Tex.,  on  a  high,  round-topped  bare  hill,  about  4  miles 
soutlx  of  Johuson  Oity,  south  side  of  the  Austin  and  Fredericksburg 
road. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.'86. 

[Latitude,  3(K>  13'  40"-14.    LoDKitude,  WP  28'  82"-70.] 


To  station. 


Asimuth. 


Back  asimatb. 


Log.  dlsi. 


Shingle '255    51    0767       76    01    »-76  ! 

Bound  Mountain..!  106    21    142B  j    16    23    3312  . 

I  I 


4  538660 
4-415666 


SHOVEL. 

In  Blanco  Co.,  Tex.,  a  high  flat-topped  butte  6  miles  east  of  Bound 
Mountain  post-oflice,  in  a  pasture  owned  hf  Abling  Brothers.  Local 
name  is  Sliovel  Mountain.  Station  is  S.  58^  33'  E.,  and  distant  9  feet 
from  the  mark. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S.  1885. 

[Latitude,  8(K>  26'  30"-19.    Longitude,  98P  14'  46"-10.] 


To  station. 


Boultinghouse — 
Shingle 

TwinSUters 


ABimotb.      '  Baok  azimuth. 


228  68  36-34  i  48  68  22  71 
316  17  3836  j  136  22  15  20 
20    31    3500  I 


I 


Log.  dist. 


Meters. 
4-301581 
4-325780 
4. 737288 


B0ULT1N0110U8B. 


In  Burnet  Co.,  Tex.,  on  point  of  ridge  facing  west  about  3  miles  from 
the  Colorado  river,  37  miles  from  Austin  on  the  old  Austin  and  Burnet 
ToaAy  on  land  owned  by  Mr.  Boultinghouse. 

Permanent  mark:  U.  S.  G.  S.  cut  in  rock  near  station.  Center 
marked  l>y  »  duplicate  +  cut  in  rock  about  4  feet  from  letters. 


[Latitude,  30°  33'  37"-40.     Longitude,  98-3  05'  19"03.] 


To  station. 


Bound  Mountain . 

BoperHill 

ShoTol 

Lone  Tree 

Shingle 


Azimuth.      ,  Back  aximuth. ,  Log.  dist. 


66    00    29  06 
143    20    41  n  \ 
48    58    22-71 


245  52  03-36 
323  24  08-85 
228    53    36-34 


314    25    23-96  ,  134    33    55-67 
1    00    11  -26  I  181    00    01  -81 


Jfetorf. 
4-464533 
4-464468 
4  -801581 
4  -577263 
4-464476 


ROUND  MOUNTAIN. 


In  Blanco  Co.,  Tex.,  a  small,  round  knob  3  miles  northwest  of  Bound 
Mountain  post-ofSce.  Local  name  Bound  Mountain.  Station  is  !N.  S4P 
36'  E.,  distant  6-3  feet  from  the  mark.  ^,g,,,,,  ,y  Goog.^ 
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Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

ILatltude,  2V>  27'  ll"-52.    Longitude,  W°  21'  57"-88.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Roper  HiU 

o          /            /' 

194    36    57-44 
16    23    38  12 
88    49    41-39 
136    13    37-04 
302    19    26-84 
245    52    03-36 

14  39  53-60 
196  21  14-29 
268  39  01-71 
316  06  19-54 
122    27    42-08 

66    00    29-96 

M€ter9. 

4-561987 

4-415656 

4-527442 

4  -519961 

4  -490882 

4-464533 

Boil  Mountain.... 
Riloy  Mountain... 
Shingle 

BoultinghouBe 

ROPER  HILL. 

In  Burnet  Co.,  Tex.,  on  a  ridge  about  3  miles  west  of  Burnet. 
Bilrnet  and  Llano  road  passes  near  foot  of  the  ridge,  distant  about 
half  mile  from  the  station.  Station  is  near  a  live  oak  tree  whicl 
had  most  of  the  limbs  cut  oflF.  On  highest  part  of  the  ridge.  "] 
i;^  an  old  stone  quarry  about  one-half  mile  from  station  toward  Bu 
Instrument  elevated  16  feet.  Station  is  S.  76^  41'  W.  from  stone, 
tant  5.15  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S.,  1 

[Latitude,  30o  46'  17"-52.    Lonq:itude,  98°  16'  ll"-78.] 


'fo  station. 


Riley  Mountain  . . 
Lon^  Mountain. . . 

BonaliiffhoiiHe 

Kound  Mountain  . 


Azimuth. 


70 
155 
323 

14 


31-88 
.33  -71 
08-85 
53-69 


Bacl 

c  azimuth. 

Log.  dist. 

o 

, 

„ 

Meter*. 

250 

21 

15-52 

4  -532351 

336 

44 

31-90 

4-187025 

143 

29 

41-31 

4-464468 

194 

36 

57-44 

4-561987 

RILEY  MOUNTAIN. 

In  Llano  Co.,  Tex.,  on  the  highest  knob  near  the  northeastern 
of  Riley  Mountain,  sometimes  called  Dancer  Peak. 

Permanent  mark:  A  cross  and  U.  S.  G.  S.  '85  is  cut  in  the 
N,  70  52'  E.,  and  distant  13  feet  from  station. 

[Latitude,  30°  10'  07" -12.    Longitude,  98°  36'  18"-32.] 


To  station. 


Azimuth. 


Long  Mountain ...  I  225  18  02  -81 

B i  136  45  35-78 

Bell  Mountain....     23  31  4U -39 

House 74  26  52  76 

Roper  Hill 250  21  15  52 

Round  Mountain  .   316  06  19-54 


Back  azimuth.  |  Log.  dist. 

o  '        "  MeUrt. 

45  26  18-69  4  558716 

315  37  11-34  4-574120 

203  28  25  11  4-428969 

254  17  17-14  4-494748 

70  31  31  -88  4  -532351 

136  13  37-04  4-519961 


BELL  MOUNTAIN. 


A  high,  bare  hill,  in  Gillespie  Co.,  Tex.,  about  5  miles  northw< 
Hudson  mound.  Tlie  station  is  about  fifty  feet  from  eastern  ed 
^he  hill.    Sometimes  called  Not  Mountain. 


Digitized  by 


Google 
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Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30°  26^  4V''«45.    Loogitade,  98o  48' 00"12.] 


To  station. 

Azimuth. 

Back  azimuth,  i  Log.  diat. 

House  Honntain.. 
Itound 

o        /          n 
129    H   48-84 
268    89    01-71 
203    28    25-11 

o       <         */ 
309    48    40-15 
88    48    41-39 
23    31    49-80 

Metert. 
4-402872 
4-527442 
4 -428989 

Kiley  Hoantain  .. 

HOUSE  MOUNTAIN. 

A  fiat- topped  granite  butte  in  Llano  Co.,  Tex«,  about  20  miles  south- 
west of  Xilano  court-house.  Station  is  near  the  north  edge  of  the  butte 
and  on  tlie  highest  part. 

Permanent  mark:  Cross  and  U.  S.  G.  S.  cut  in  the  highest  rock  on 
the  mountain  S.  Qo  32'  W.  and  20  feet  flrom  center. 

[Latitude,  20°  35'  33"-74.    Longitude.  98°  55'  08"-00.] 


To  station. 

Azimuth. 

Back  azimuth. 

I^g.  diat. 

Bell  Mountain.... 
Riley  Mountain  . . 
Blue  Mountain  ... 
G 

300    48    40*15 

254     17    17 -U 

86    52    49-54 

151    48    48-79 

o          /            /* 

129    54    48-84 

74    26    52-76 

266    80    55-66 

3ai    43    49-60 

MeUrt. 
4-4028720 
4-4047480 
4-6003160 
4  '5170159 

BLUK  MOUN 

rAIN. 

Xtl  Eimble  Co.,  Tex.,  on  highest  knob  of  Blue  Mountain,  5  miles 
south  of  Xjlano  Eiver  and  about  20  miles  west  of  Mason. 

Permanent  mark:  Stone  marked  U.  S.  G.  S.  86  and  cross.  Distance 
to  center,  8-5  feet,  bearing  N.  29©  W. 

[Latitude,  30°  34'  01"-66.    Longitude,  99^  26'  23"-08.] 


To  station. 


I 


xVzimutli. 


House  Mountain . . 

G 

Haaon  Mountnin . . 


266  36  55-66 
227  02  15-64 
214    07    56-84 


Back  azimuth. 

Log.  diat. 

O         '             II 

86    52    49-54 
47    13    14-22 
34    14    49-22 

4-690316 
4-670432 
4-582486 

PEAK. 

In  Menard  Co.,  Tex.  (not  occupied),  on  the  eastern  of  two  peaks 
in  the  southeast  part  of  the  Los  Moras  ranch,  about  one-half  mile  from 
the  eastern  fence,  in  a  large  cattle  pasture. 

Peroianent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30°  45'  21"-64.    Longitude,  99^  41'  42"07.] 


To  station. 


A  zimnth .      '  Back  azimuth . 

I 


Cactus ;  100    30    10-20  |  "286    23    01-26 

Maddoz {168    27    17-84  !  348    24    59-00 


Log.  diet. 


Meters. 
4  -366105^ 
,      4  -553541 

uigiiizeo  Dy 


google 
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[BULL.  122. 


BUNOB. 

lu  Menard  Oo.,  Tex.  (not  occnpied),  in  the  Los  Meras  ranch  and 
abont  4  miles  south  of  Menardsville,  about  3  miles  a  little  north  of 
east  from  Mr.  Bunge's  residence,  on  the  highest  point  of,  and  near  the 
northern  edge  of  the  ridge.  A  large  live-oak  tree  was  cut  down  about 
100  yards  southeast  of  signal. 

Permanent  mark:  ]None. 


[Latitade,  3(P  51'  35"-40.    Longitude,  99^  46'  26"-47.] 


To  station. 


Cart  110... 
Mustang 
Saniac . . , 


Azimntb. 


1 

o 

n 

71 

20 

36-59 

143 

09 

04  lO 

14 

15 

17  -35 

Back  azimuth. '  Log.  dist.  ' 

I  I 


o 

, 

„ 

Meter: 

251 

24 

52-78 

4  190867 

323 

04 

09  03 

4-404422 

194 

14 

01-99 

4-201578 

Mi:STAN(}, 

In  Menard  Co.,  Tex.,  about  1  mile  southeast  from  Mr.  Sim's  wind- 
mill on  the  Eden  and  McKavett  road  and  about  12  miles  from  Eden. 
About  three-fourths  of  a  mile  east  of  l^iggers  Gap.  All  timber  cleared 
away  except  one  mesquite  tree. 

Permanent  mark:    Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitndo,  31°  02'  34" -52.    Longitude,  09^"  56'  00"-35.] 


To  station. 


MoUoy.. 
Maddox . 
Runge . . 
Cactus.. 
Burbank 
First..., 
Flower.  . 


Aximath.        Back  axiinath. 


195  07  13-69  '  15  09  37-94 

258  13  42-43  78  ]8  45  89 

323  04  09-03  ,  143  09  04  19 

358  46  46-^)4  178  46  50-74 


26    27     14 
45    32    32-77 
111    01     21-08 


206  22  40  11 
225  27  24*40 
290    56    37-72 


Log.  dint 

Meier: 

4  -451199 

4  -202166 

4-404422 

4-402042 

4-503129 

4-348071 

4  192866 

In  Menard  Co.,  Tex.,  near  the  McGuIlough  line,  about  3  miles  north 
of  the  Menard vi  lie  and  Brady  road,  at  a  point  about  8  miles  from 
Menardville,  in  the  southeast  corner  of  Maddox's  pasture,  on  the 
highest  and  most  northern  of  three  high  points. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  31o  00'  31"-31.     Longitude,  99°  39'  17"-61.] 


To  Btotion. 


I      Azimuth.        Back  azimutli. 


Maddox '122    38    16-96  '  302    34    43-21 

Live  Oak 179    28    59-53  I  359    28    54*07 


Log.  dist. 


Metere. 
4-115598 
4  -490477 


X^oogle 


OAKIfBlT.] 
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MADDOX. 

In  Menard  Co.,  Tex.,  in  a  pasture  owned  by  Mr.  Maddox,  of  Austin, 
2  or  3  miles  south  of  the  Concho  line,  about  2^  miles  east  of  Eden  and 
Menard ville  road,  and  1  mile  a  little  south  of  east  of  the  ranch  house, 
about  one-fourth  of  a  mile  south  of  the  road  between  Mr.  Maddox's  two 
ranches;  9  miles  from  Eden  to  Maddox's  gate.  Instrument  elevated 
24  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  31°  04'  19"-66.    Longitude,  99o  W  12"- 14.] 


To  station. 


Azimuth. 


Molloy 161  12  01-55 

LiveOak 1*204  04  49-90 

Bones I  302  34  43-21 

Peak 34«  24  69-09 

Muatanff 78  18  45-89 

Cactus 27  5«  45-50 


Back  ailmutb. 

Log.  diet. 

O            / 

„ 

MeUr: 

341    09 

21-32 

4-404850 

24    08 

19-05 

4-418098 

122    38 

16-96 

4-115698 

168    27 

17-84 

4 -553546 

258    13 

42  -4:* 

4-202166 

207    51 

53-53 

4-508066 





In  Menard  Co.,  Tex.,  on  western  side  of  the  county  and  about  4  miles 
a  little  east  of  north  from  Fort  McKavett,  on  the  most  western  of  three 
prominent  knolls. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  30°  54'  07"-25.    Longitude,  100^  OH'  59"-39.] 


To  station. 


AKimuth. 


Burbank 

Black 

Cactus 

Mustang 

Fort  McKavfttt 


352 

04 

300 

225 

5 


34-91 
04-58 
47-14 
24-49 
34  •9'^ 


Bac] 

k  azimuth. 

Log.  dist. 

o 

, 

„ 

MeUrs. 

172 

20 

08*43 

4  -1146200 

244 

27 

42-14 

4-3413280 

120 

20 

04-77 

4  -2799860 

45 

32 

32-77 

4  -3480710 

185 

51 

18-87 

3  -9110093 

BLACK. 

In  Sclileiclier  Co.,  Tex.,  in  Mr.  Black's  pasture,  about  12  miles  west 
from  Fort  McKavett,  on  high  knoll  on  divide  between  the  north  valley 
and  middle  valley  of  the  San  Saba  Eiver.  The  ranch  road  running 
west  from  Fort  McKavett  passes  about  2  miles  north  of  station. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30°  49'  00"-64.    Longitude,  100°  18'  24"-99.] 


To  station. 

Azimuth. 

o        /         // 
244    27    42-14 
279    03    49-03 
314    51    25-18 
343    58    50-26 

fiack  azimuth. 

0         /           n 
64    34    04 -SS 
99    10    44-30 
134    56    57-96 
164    00    35-38 

Log.  dist. 

First 

Meters. 
4  -341328 
4  -339168 
4  -388314 
4-297740 

Burbank 

Decker 

Biley 

ioogle 
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FORT  M'^KAVKTT. 


imUMUL 


In  Menard  Go.,  Tex.    Not  occupied.    Located  in  1891.    Tower  on 
old  building. 

[Latitude,  30o  49'  44"- 07.    Longitude,  100°  06'  30"-60.] 


To  station. 

Asimuth. 

Back  asimnth. 

Log.  dUt 

First 

185    51    18-87 
331    49     18-89 

0          '             ti 

5    51    34-93 
151    50    08-41 

M«Urs. 

3-9110003 

Burbank 

8-7859208 

CAcrrua 

In  Menard  Co.,  Tex.,  on  the  Los  Meras  ranch,  owned  by  Mr.  Bnnge. 
about  6  miles  a  little  south  of  west  from  Mr.  Kunge's  residence.  No 
other  house  near.  The  highest  point  within  4  or  5  miles,  about  one- 
half  mile  south  of  a  fence.    Timber  all  cleared  from  summit. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[LaUtude.  80°  48'  65"-20.     Longitude,  99°  55^  40"'18.] 


To  station. 

Azimuth. 

o         /             " 

178  46  56-74 
207    61    53-58 

77  25  55-64 
120  20  04-77 
251  24  52-78 
286    23    01-26 

23  01  11-10 
314    05    23-90 

Back  aximnth. 

Log.  dist* 

ICustaiHr 

0         '             n 

358    46    46-34 
27    56    45-59 
267    21    12  03 
300    U    47  14 
71    29    n6-59 
106    80    10-20 
202    59    47-96 
134    08    51-82 

MHen. 
4-402042 

Maddox 

Burbank 

First 

Bnnge 

Peat 

Peer 

Sumao 

4-668065 
4  -178635 
4*279086 
4-190867 
4*366105 
4  ■043674 
4  -177721 

In  Menard  Co.,  Tex.  Not  occupied.  About  4  miles  west,  of  the 
Meuardville  and  Junction  City  road,  where  road  goes  off  the  divide 
between  Los  Meras  and  Bear  creeks,  on  the  highest  and  most  southern 
of  several  hills  at  the  head  of  Los  Meras  Creek. 

Permanent  mark:  None. 

[Latitude,  30o  43'  24"-a9.    Longitude,  99°  58'  22"*66.] 

I 
To  station.  Asimuth.        Baok  azimuth.    Ix>g.  dist. 


Cactus :  202    59    47*96 

Sumac 271    06    26-02 


23    01    11-10 
91    11    16-60 


Meters. 
4-043674 
4  180165 


SUMAC. 


In  Menard  Co.,  Tex.  Not  occtupied.  In  the  Los  Meras  pasture  about 
3  miles  east  of  Menardyille  and  Junction  City  road,  where  it  goes  off 
the  divide  between  Los  Meras  and  Bear  creeks,  about  10  miles  from 

uigiiizea  oy  v^jv^v^^'i  i\^ 
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Mr.  Btmge's  honse;  south,  a  little  east,  about  50  yards  from  the  fence 
on  the  west  side  of  the  pasture.    Platform  15  feet  high. 


[Latitade,  3(K>  43'  14"'84.    Longitude,  OO^  48'  53"-e8.] 


To  Btation. 

Azimuth. 

Book  azimuth. 

Log.  dlst. 

Cactus - 

0           /            /' 

134    06    61-82 
104    14    01-00 
91    11    10-00 

0            /             II 

314    05    23-90 

14    15    17-35 

271    Oe    26-02 

MeUrt. 
4-177721 
4-201578 
4-1B0165 

ItnDffe 

Deer  .        

BURBANK. 

In  Mr.  Burbank's  north  pasture  on  high  knoll  in  the  western  side 
of  Menard  Co.,  Tex.,  about  2  miles  southwest  of  Mr.  Burbank's  resi- 
dence and  1  mile  east  from  Hie  McKavett  and  Pecan  Spring  road, 
aboat  3  miles  a  little  east  of  south  from  Fort  McKavett. 

Permanent  mark :  3tone  marked  with  a  cross  and  U.  3.  G.  S. 

[Latitude,  80^  47'  06"-23.    Longitude,  100^  04'  64"-00.] 


To  station. 


Tiret 

Cactus 

Mustang 

Black 

Decker 

Fori  McKavett 


Azimuth. 


172  20  08-43 

257  21  12-03 

206  22  40-11 

00  10  44-30 

17  08  51-52 

151  60  08-41 


Back  azimuth. 

Log.  dUt. 

O           /             II 

MtUTB, 

352    10    34-01 

4  114620 

77    25    55-64 

4-178635 

26    27    14-28 

4-603120 

270    03    40-03 

4  -330168 

107    07    20-82 

4-150582 

331    40    18-80 

3-735020 

DECKER. 

In  Sutton  Ck).,  Tex.,  in  northeast  corner  of  the  county,  in  a  cedar 
grove  about  50  yards  south  of  the  McKavett  and  Pecan  Spring  road 
and  about  G  miles  north  from  Pecan  Spring.    Instrument  elevated  20 

feet. 
Permanent  mark:  Stone  marked  with  a  cross  and  CJ.  S.  G.  S. 

[Latitude,  30°  30'  40"-12.    Longitude,  100°  07'  83">02.] 


To  station. 

Azimuth. 

o          /            /' 

134  56  57-06 
107    07    20-82 

81  18  41-36 
342    20    42-07 

32    01    10  12 

Back  azimuth. 

0        /         // 
314    51    25-18 

17    08    51-52 
261    14    54-30 
162    23    10-67 
211    58    40-26 

Log.  dist. 

Black 

MeUrs. 
4  -388314 
4-159582. 
4-070046 
4-435087 
4-170156 

Bnrbank 

Biley 

Patterson 

Piper 

RILKY. 


In  Stttfeon  Co.,  Tex.     Cupola  on  Mr.  John  Riley's  residence,  about 
12  miles  south  of  Fort  McKavett. 

Digitized  by  VjOOQ IC 
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Permanent  mark :  Gupola. 

[Latitude,  30©  38'  41"-06.    Longitude,  100©  14'  59"-28., 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  di»t. 

Black 

0           1              II 

164    00    35-38 

261     14    54-30 

339    26    12-27 

22    02    04-68 

O           1              II 

343    58    50-26 
81     18    41*36 
159    27    29-13 
201    59    12-26 

Metert. 

4*297740 
4  079046 
4  -059128 
4-382546 

Decker 

Piper 

Wentworth 

PIPER. 

In  Sutton  Co.,  Tex.,  on  highest  x)oint  on  mountain  about  half 
west  from  west  side  of  Mr.  John  Kiley's  pasture.  Old  Fort  ' 
road  is  about  one-quarter  of  a  mile  east  of  station;  about  2  i 
little  east  of  north  from  Mr.  Adams'  windmill.  Instrument  el 
16  feet. 

[Latitude,  30o  32'  52'*-64.    Longitude,  100°  12'  28'*-28.] 


To  station. 

Asiinuth. 

Back  azimuth. 

Log.dUt. 

Riley 

O           '             II 

159    27    29  13 
211    68    49-26 
309    48    45-88 
3.'^8    21     16-47 
48    21     10-11 

o        '          '/ 
339    26    12-27 

32    01    19  12 
129    53    52-56 
178    21    27-72 
228    17    01-32 

Meter: 
4  059128 
4  170156 
4-322236 
4  -314714 
4  -243193 

Decker 

Patteraon 

Manihall 

Wentwortli 

WENTWORTH. 

Situated  in  Sutton  Co.,  Tex.,  on  a  ridge  about  12  miles  wes 
Mr.  Wentworth's  residence,  which  is  at  the  head  of  the  running 
of  the  north  fork  of  Llano  River,  about  2  miles  northwest  fr 
10-mile  water  hole  on  North  Llano.  Several  large  live-oak  tn 
near  the  station.    Instrument  elevated  20  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S, 

[LaUtude,  30°  26'  34"-59.    Longitude,  IWP  20'  38"-66.J 


To  station. 


Piper 

Marshall. 

Fawn 

Wallace  . 
Riley 


Azim 

uth. 

o 

228 

17 

01-32 

303 

16 

37-70 

841 

25 

39-89 

28 

41 

44-99 

201 

59 

12  -26 

Back  azimuth. 

Log.  diat. 

0 

, 

„ 

MeUrt. 

48 

21 

10-11 

4-243193 

12:j 

20 

57-04 

4  -214026 

101 

27 

15-90 

4-202208 

2U8 

38 

22-92 

4  -347516 

22 

02 

04-68 

4-382546 

l»ATTERSON. 

Situated  in  Kimble  Co.,  Tex.,  on  a  high  prairie  knoll  near  j 
on  the  eastern  side  of  Mr.  Patterson's  pasture,  and  about  3  mil 
of  his  residence,  which  is  near  the  head  of  Maynard  Creek, 
three-quarters  of  a  mile  east  of  old  government  road  betwee: 
McKavett  and  Fort  Clark. 


Digitized  by 


Google 
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Permanent  mark :  Stone  marked  with  a  oross  and  U.  8.  O.  S. 

[Latitude,  30°  25'  35"  -50.    Longitude,  100°  02'  23"  -80.] 


To  station. 


Piper... 
Decker  . 


Azimuth. 

Back  aziniath. 

Log.  ditt. 

o          *           " 

129    53    52-56 
162    23    19-67 
66    16    08-26 

O          /          n 

309    48    45-88 
342    20    42  07 
245    11    13-66 

MtUr; 
4-322236 
4-435078 
4-233407 

MARSHALL. 

Situated  in  Satton  Co.,  Tex.,  on  Messrs.  Marsh  &  Taylor's  pasture, 
about  one-quai'ter  of  a  mile  east  from  the  west  side  of  the  pasture  and 
about  1  mile  south  from  the  north  side.  It  is  on  a  very  flat  ridge  which 
is  the  divide  between  the  north  and  south  branches  of  the  Llano  River, 
about  3  miles  northwest  from  Marsh  &  Taylor's  ranch.  Instrument 
elevated  20  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  2XP  21'  42"-64.    Longitude,  lOQo  12'  06"-09.] 


To  station. 


I 


Piper 

Pattenon.. 
Wentworth 

Fawn 

HuTis 


AKlmuth. 

o 

/ 

„ 

178 

21 

27-72 

245 

11 

13-66 

123 

20 

67-04 

54 

40 

38-91 

354 

22 

41-15 

Bacl 

Icaz 

Imnth. 

Log.  diet. 

o 

, 

MtUri. 

368 

21 

16-47 

4  -314714 

65 

16 

08-26 

4-233497 

303 

16 

37-70 

4-214026 

234 

37 

55  00 

4-023819 

174 

23 

20-96 

4-383607 

FAWN. 

Situated  in  Edwards  Oo.,  Tex.,  on  ridge  about  2  miles  west  from  the 
west  side  of  Mr.  Wentworth's  small  pasture,  which  joins  Marsh  & 
Taylor's  pasture  on  the  east  side;  about  1  mile  northwest  of  Mr.  Run- 
nels' wind-mill;  1  mile  south  from  the  Sutton  County  line.  Instrument 
elevated  20  feet. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30^  18'  24"18.    Longitude,  100°  17'  28"-e7.] 


To  station. 


Wentworth. 
Marshall  ... 
Harris. 


Azimuth. 


161  27  15-90 
234  37  65*90 
324    69    30-77 


Fire 353    54    16-74 

Wallace 74    20    35-25 


Back  aeimnth. 

Log.  diet. 

o 

1 

II 

MtUr: 

341 

25 

39-89 

4  -20*2208 

54 

40 

38-91 

4-023819 

145 

02 

52-96 

4-272446 

173 

56 

06-88 

4-391543 

254 

15 

37-83 

4-214082 

WALLACE. 


Situated   in  Edwards  Co.,  Tex.,  on  a  prairie  ridge  about  4  miles 
southwest  from  Mr.  Thomas  Rand's  residence.    Road  between  Mr. 


uigiiizeo  Dy  ^.jv^v^'i  iv- 
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r 


Hand's  and  Mr.  Hagerman's  ranches  passes  aboat  one-half  mil< 
from  the  station.    Instrument  elevated  20  feet. 
Permanent  mark:  Stone  marked  with  a  cross  and  TJ.  S.  G.  S 

[Latitude,  30°  16'  00"  -33.    Longttade,  lOO©  27'  18"-40.] 


To  8tation8. 

Asimnth. 

Back  azimuth. 

Logdiat. 

Wentworth 

Fawn 

o        /        // 
208    38    22-92 
254    15    37-83 
292    18    26-48 
317    26    41-62 
339    10    20  -77 

O             /             II 

28    41    44-90 
70    20    35-25 
112    26    45-35 
137    32    27  16 
159    13    03  -00 

MeUrt. 

4-347516 

4-214082 

4  -457398 

4-434878 

4-385990 

Harris 

Fire 

Wolf 

HARRIS. 

Bitnated  in  Edwards  Co.,  Tex.,  on  a  ridge  about  1 J  miles  8< 
Harris  post-office.  A  grove  of  live-oak  trees  about  100  yards 
west  of  station.  A  thicket  of  small  trees  on  east  and  west  i 
st^Ttion.    Instrument  elevated  20  feet. 

P*irmanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30^  10'  05"-90.    Longitude,  100°  10'  47"'16.] 


To  station. 

Azimuth. 

Back  azimuth. 

Lo;i.  dist. 

Wallace 

o         /            " 

112  26  45-35 
145    02    52-96 

41  38  46-35 
174    23    20-95 

17    26    49-69 

0           1              II 

292    18    26-48 
324    59    30-77 
221    36    13-89 
354    22    41-18 
197    25    04-84 

Meters. 
4-457398 
4-272449 
4-087909 
4-838607 
4-271688 

Fawn 

Fire 

Marshall 

Jasper 

FIRE. 

Bituated  in  Edwards  Co.,  Tex.,  on  a  live-oak  ridge  about  4  mil 
from  McKeuzie  Lake  and  Bock  Springs  road  where  the  road  cros 
divide  south  of  McKenzie  Lake.  Eoad  from  McKenzie  Lake  to 
Water  Hole,  at  a  point  5  miles  from  McKenzie  Lake,  passes  wit 
ym-ds  of  the  station.    Instrument  elevated  20  feet. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  30°  05'  08"-67.    Longitude,  100°  15'  50"-98.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Wallace 

O           '              '/ 

137    32    27-16 
221    86    13-85 
74    44    01  14 
343    42    21-79 
173    55    05-88 

O           ,             .1 

317    26    41-62 
41    38    46-35 
254    40    58-45 
163    43    09-20 
353    54    16-74 

MeUrt. 

4-434878 
4-087909 
4-005284 
3-956438 
4-391543 

Harris 

Wolf 

Jasper . . , 

Fawn 

WOLF. 


Situated  in  Edwards  Co.,  Tex.,  on  ridge  about  2  miles  northea 
Mr.  Ridley^s  windmilL    Road  running  west  from  Eock  Spring 


,Qoo^(z 
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200  yards  south  of  station  at  a  point  aboat  12  miles  from  Book 
rs.   Instrument  elevated  20  feet, 
nanent  mark :  None. 

[Latitade,  30°  08'  41"-ir7.    LoDgitude,  lOOo  31'  5&"-55.] 


To  ctotion. 


Wallace . 

Fir© 

EUia 

Jasper... 
Holliday, 


Azimntb. 

o 

, 

„ 

159 

13 

03-00 

254 

40 

58-45 

17 

30 

16-27 

296 

00 

39-14 

344 

59 

04  03 

Baci 

K  ailmath. 

Log.  disc. 

0 

U9Ur», 

339 

10 

20-77 

4-385990 

74 

44 

01-14 

4  005284 

197 

27 

08-60 

4  -526210 

116 

04 

39  01 

4-186682 

165 

00 

31-22 

4-256860 

JASPER. 


ated  in  £dwards  Co.,  Tex.,  on  a  live-oak  ridge  about  1}  miles 
f  the  town  of  Bock  Springs.    Road  from  Bock  Springs  to  Ford  & 
ay-s  ranch  passes  one-half  mile  north  of  station.     Instrument 
id  20  feet, 
oanent  mark :  !N^one. 

[LaUtude,  30^  00'  26"-e9.    Longitade,  100°  14'  10"-28.] 


To  station. 

Azimuth. 

Back  aKimnth. 

Log.  diat. 

Wolf   

oil! 

116    04    29-01 

163    43    09-20 

107    25    04 'H4 

10    00    20-52 

38    46    04-02 

O            t            II 

296    00    39-14 
343    43    21-70 
17    26    49-69 
189    58    46-87 
213    43    42-41 

MBtera. 
4  136582 
8-956438 
4-271688 
4-463488 
4  -138375 

Fire 

i  Harris 

Goode 

1  HoUidav 

HOLUDAY. 

ited  in  Edwards  Co.,  Tex.,  on  the  highest  point  on  a  ridge 
4  miles  southwest  from  Ford  &  Holliday's  ranch.    Boad  from 
Springs  to  Blackwater  Hole  passes  about  1^  miles  north  of 
I,  at  a  point  about  10  miles  from  Bock  Springs, 
nanent  mark:  Stone  marked  with  a  cross  and  U.  S.  O.  S. 

[Latitude.  29o  54'  15"-25.    Longitude,  100°  19'  01  "-06.] 


1 

i       To  station. 

Axlniuth.        Hack  azimuth. 

Log.  dist. 

Wolf. 

oil'               oil' 

165    00    31-22     344    50    04  03 

Meten. 

4-266860 

4  138375 

4-323848 

4-240302 

4-317387 

JssDer 

213    42    42-41 

324    40    48-88 

851    23    51-59 

45    24    39-03 

33    45    04-62 
144    44    84-46 
171    24    89-74 
225    20    05  09 

,  Keairan 

1  Gooie  ..;..::::::: 

BlliB 

ated  in  Edwards  Co.,  Tex.,  on  high  point  on  mountain^  about  2 
a  little  south  of  west  of  Ellis  post-office,  which  is  at  the  resi- 
of  Mr.  Jerry  Ellis. 

Digitized  by  VjOOQ IC 
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.Ill 


Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

LLatitude,  29°  46'  21"-43.    Longitude,  IWP  28'  U"-65.]. 


To  station. 


Wolf.... 
Holliday 
Goode  . . 
Naecee  . 


Azimuth. 

o 

/ 

/* 

197 

27 

08-69 

225 

20 

05-09 

278 

28 

33  -21 

320 

20 

14-75 

Back  azimuth. 

Log.  diet. 

o 

, 

II 

MeUrt. 

17 

30 

16-27 

4  -526210 

45 

24 

39  03 

4-817387 

98 

33 

54-55 

4-245180 

140 

24 

22-67 

4  -324095 

4 


GOODE. 

Situated  in  Edwards  Co.,  Tex.,  on  a  high  x>oint  on  a  divide  a 
miles  east  of  Eackapoo  Spring,  which  is  on  road  between  Bock  £ 
and  Fort  Clark,  and  about  35  miles  from  Fort  Clark ;  about  6  miL 
of  the  head  of  Cedar  Creek. 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S 

[Latitude,  29°  44'  56"-80.    Longitude,  100°  17'  24"-28.] 


To  sUtion. 

Azimuth. 

Back  azimuth. 

Log.diat 

Ellia 

O            /              " 

98  33  54-55 
171  24  89-74 
189  58  46-87 
270  02  27-34 
337    14    57  08 

16    10    07-36 

O          '           // 

278    28    33-21 
351    23    51-59 
10    00    20-52 
90    05    24-35 
157    17    36-13 
196    08    54-57 

Meters. 
4-245180 
4-240302 
4-463488 
3-981609 
4  -349757 
4  152272 

HoLlidav 

Jasper 

Reagan 

Monte 

Nueces 

REAGAN. 

Situated  in  Edwards  Co.,  Tex.,  on  the  most  eastern  of  two  high 

covered  knolls;  on  the  south  side  and  near  the  head  of  Cedar  C 

Permanent  mark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  29°  44'  56"i5.    Longitude,  100^  11'  27"-54.] 


I 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Goode  

O           '            " 

90    05    24-35 

O           '            II 
970     09.     97  '^A. 

Meters. 
3-981609 

Holliday 

144    44    34-46  1  324    40    48  88 

2    38    15-53  \  182    37    58  06 

44    51    22  03  i  224    17    12 -Wi 

4-322848 

Monte 

4 '314879 

Nueces 

4-283584 

NUECES. 


Situated  in  Edwards  Co., Tex.,  on  a  large  lone  mountain,  about 
north  from  Mr.  Hillcote's  ranch  (i)ost-offlce)  and  about  3  miles 
east  from  a  spring  known  as  Dobbs  Bun,  on  the  West  Nueces  B 

[Latitude,  29°  37'  33"-84.    Longitude,  100°    9'  51"-26.] 


To  station. 


Bllis 

Goode 

Reagan . . . 

Monte 

Turkey... 
Anacacho. 
Las  Moras 


Azimuth. 


140 
196 
224 
299 
335 
354 
10 


22-67 
54-57 
12-55 
26-41 
51-52 
35-34 
48-29 


Back  azimuth. 

Log.  dist. 

o 

/, 

II 

MeUrs. 

320 

20 

14-75 

4  •324095 

16 

10 

07-36 

4-162272 

44 

61 

22  03 

4-283584 

119 

04 

17-74 

4-158905 

155 

18 

51-52 

4-486067 

174 

55 

54-13 

4-689033 

190 

24 

08-76 

4-478883 

/Google 


TEXAS. 


271 


MONTH. 

Idwards  Co.,  Tex.,  on  a  sharp  peak  in  the  southern  part 
inty,  near  the  Kinney  County  line,  about  3^  mOes  north- 
er x)08toffice.    The  Whistler  and  Barksdale  road  passes 
3st  of  the  station, 
lark:  Stone  marked  with  a  cross  and  U.  S.  G.  8. 


[Latitade,  29°  33'  46''-53.    LoDgitade,  100°  12'  02"-84.1 
To  station. 


ueces  .... 
oode  ..... 

urkey 

eagan 

.nacaeho  , 
as  Moras. 


119  04  17  -74  ! 

157  17  36  18 

359  28  43-62 

182  37  58-06 

11  17  24-35 

38  39  23-45 


Bacl 

k  acimotb. 

Loff.  diat. 

o 

Jffff<r«. 

299 

00    26  41 

4  158905 

337 

14    57-08 

4  -349757 

179 

28    47  08 

4  818473 

2 

88    15  53 

4-814879 

191 

14    53-30 

4-628365 

218 

33    53-64 

4-461748 

TURKEY. 

Kinney  Co.,  Tex.,  on  a  lone  mountain,  about  16  miles  a 
east  from  Fort  Clark.    Point  is  well  known, 
uark:  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  29°  22'  30"-25.    Longitude,  100°  11*  55"-82.] 


To       tion. 


Azinintii. 


Back  azimath. 


I 


AsMonu 84  23  46  81     264  18  13  51 

loDte I  179  28  47  08     359  28  43-62 

inacacbo 22  11  4658     202  09  1253 

I'lU'ves 1155  18  45  W  j  335  14  5152 

ortCUrk 70  47  0690     250  40  3865 


Log.  diat. 


Met€T$. 
4-268989 
4  818473 
4  352677 
4  -486057 
4-354930 


LAS  MORAS. 


Kinney  Co.,  Tex.,  on  a  large,  lone  mountain,  known  as 
ik,  about  4  miles  northeast  of  Fort  Clark. 
Dark :  Bock  cairn. 


[Latitude,  29^  21'  31"-62.    I.,ongitude.  lOOo  23'  13"-43.] 


To  station. 

Azimuth. 

1 

Log.  dist. 

aeces  

O         »            n 

190    24    08-76 
218    33    53-64 
264    18    13-51 
382    46    42-24 
805    57    05-70 
6    01    17-44 

O          /             "         1 

10    25    48-29! 
38    39    23  -45  1 
84    23    45-81  i 
152    49    39  56 
126    04    18  -75  i 
136    00    38 -68  1 

Meten. 

4-478883 
4  -461748 
4-263089 
4-330812 
4  -470510 
4  -310132 

lont© 

urkey 

iOacacho 

line  

pofford 
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FORT  CLAKK. 


Situated  in  KiDoey  Co.,  Tex.;  not  occupied. 
Permanent  mark :  Flagstaff. 

[Latitude,  2»«>  18'  27"-65.    LongHnde,  100°  25'  W'U,] 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  dirt. 

Turkey 

250    40    38-65 
316    03    08-97 

O           /              '/ 

70    47    06 -W 
136    07    02-20 

Meters. 

4-354939 

4-260139 

Auacacho 

CLINE. 

In  Kinney  Co.,  Tex.,  on  tbe  southeast  side  of  the  Anacacho  'h 
aiuR,  about  4  miles  southwest  of  Cline  post-office;  very  near  the  e 
side  of  the  mountains. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 

[Latitude,  29o  12'  07"-36.    Longitude,  lOO©  08'  28"-00.] 


To  Btation. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Anacaoho 

O         /             If 

83    15    20-51 
126    04    18-75 

o        /        n 
263    11    05-51 
305    57    05-70 

MtUrt. 

4-152988 
4  -470519 

Las  Moras 

ANACACH 

0. 

Situated  in  Kinney  Co.,  Tex.,  on  a  high  knoll  on  the  west  c 
the  Anacacho  Mountains,  about  1  mile  south  from  a  station  c 
Southern  Pacific  Bailroad  known  as  Anacacho,  very  near  the  noi 
side  of  the  mountain. 

Permanent  mark :  Stone  marked  with  a  cross  and  U.  S.  G.  S. 


[Latitude,  20°  W  12" 


Longitude,  100°  17'  10  "-78.] 


To  station. 


Azimuth. 


Las  Moras 152    49    89-56 


Turkey !  302 

Nuec:e8  ... 

Monte 

Cline 

Spofford  .. 
Fort  Clark 


09  12-53 

174    55  54  13 

191    14  53-30 

263    11  05-51 

84    00  29-35 

136    07  02-20 


Bad 

k.  azimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

332 

46 

42-24 

4-330812 

22 

11 

46  58 

4-352677 

354 

54 

35-34 

4-689033 

11 

17 

24  35 

4-628365 

83 

15 

20-51 

4  152988 

263 

56 

53  88 

4-079441 

316 

03 

08-97 

4-268139 

SPOFFORD   (WATER  TANK). 

In  Kinney  Co.,  Tex.    Kot  occupied.    Water  tank.    Located  in 

[Latitude,  29°  10'  31"-91.    Longitude,  100°  24'  32"-72.] 


To  station.        1      Azimuth.      '  Back  azimuth. 

1 

Log.  dist. 

Lhs  Moras 

Anacacho 

o          /            **         1       O         »            '/ 

186    00    38-68         6    01     17  44 
263    56    53-88       84    00    29  35 

Meiers. 
4  -3101324 
4-0794410 
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CORNUDA. 

Co.,  jS*.  Mex.,  just  uortb  of  Texas  State  line  and  about  2 
:om  the  Corn uda  Mountain  and  Spring,  on  what  is  locally 
nd  Mountain. 

mark :  Conical  pile  of  roi*.k8  5  or  6  feet  in  height  on  higlio- 
itain. 

[Latitade,  32^  OV  28"-44.    Longitude.  105^  30'  oT^-Oa.] 


To  sUtion. 


Azimuth. 


Back  aximnth.    Log.  di«t. 


Salt !  334  44  31-51  144  M  1027 

qaitman i  358  54  54*94  178  55  3128 

North  Franklin...!    81  53  27  32  261  22  24  88 

El  Capital! I  283  18  38  13  i  103  39  26  IS 

Cerro.Mto 78  26  2202  258  11  5471 


MeUn. 
4-7822428 
4 -9871645 
4-9702455 
4  -8089810 
4-6424226 


NORTH  FRANKLIN. 


t  point  of  Franklin  range'  of  mountains  in  El  Paso  Co., 

10  or  12  miles  north  from  town  of  El  Paso. 

:  mark:  Conical  pile  of  stones  7  or  8  feet  in  height. 

[  Utitnde,  31<>  54'  07"  -24.    Longitude,  lOO^  29'  35"-83.  ] 


Testation. 

Asimuth. 

Back  azimuth.    Log.  diat. 

Comuda - 

O         1           n 

261    22    24-88 
311    09    02*18 

81    53    27-32  1    4-9702455 
131    40    18*08  '    5'IU10737 

(Quitman 

ler  survey  determined  location  of  this  point  from  astro- 
ioti  at  El  Paso  and  a  short  base  line,  near  El  Paso.  The 
given  are:   Latitude,  31o  54' 06"-81 ;  longitude,  IO60  29' 


CKKRO  ALTO. 

t  point  of  Cerro  Alto  Mountain  in  El  Paso  Co.,  Tex.,  about 

t  of  town  of  El  Paso. 

t  mark:  Conical  pile  of  rocks. 

ILatitude.  31-^  56'  39"*90.    Longitude.  105^  58'  15"*05.] 


To  station.     * 

■ 
Azimuth.        Back  azimuth. 

1 

Log.  dial. 

Cornuda 

oil!                  O            1               It 

258    11    54-71       78    26    2202 
332    49    48-76     153    04    41*76 

Meters. 
4-642422G  ' 

Quitman 

4  -0956792 

EL  CAPITAN. 

0  Co.,  Tex.,  on  highest  point  of  Guadalupe  Mountains  and 
IJbest  point  in  Texas, 
122 18 
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Permanent  mark :  Conical  pile  of  rocks. 

[Latitmle,  31°  53'  26*'-38.    LoDgiturle,  104'^  51'  39"-09.] 


To  Htation. 

Azimuth. 

Bock  azlmath. 

Log.  dint. 

Salt 

0         /              '/ 

38    09    27  15 
103    39    26-18 

o         /           // 
218    00    24-34 
283    18    38-13 

Metert. 
4-6438946 
4  -8039810 

Cnmiida 

SALT. 

In  El  Paso  Co.,  Tex.,  on  highest  point  of  small  isolated  ra 
mountains,  known  as  Sierra  Prietta,  about  35  miles  northeas 
Sierra  Blanca. 

Permanent  mark:  Top  of  culminating  rock. 

[Latitude.  31°  34'  40"-74.     Longitude,  105^  08'  51" -69.] 


To  Htatioii. 


Ea^le 

guitman . . . 
omuda... 
£1  Capitan 


Azimuth. 


355  20 

35  01 

144  56 

218  00 


35  -C9 
10  05 
10-27 
24-34 


Back  azimuth. 

Log.  dist. 

o        •        /* 
175    22    31-67 
214     50    16-04 
324    44    31-51 

38    09    27-15 

Meterg. 
4-8640142 
4 -7634401 
4 -7822428 
4-6438946 

SIBKRA  BLANCA. 


In  El  Paso  Co.,  Tex.,  on  northern  of  two  points  of  Sierra  1 
Peak. 
Permanent  mark :  Conical  pile  of  rocks  about  6  or  8  feet  high. 

[Latitude,  3P  15'  05"-34.    Longitude,  105^  26'  09"-64.] 


To  station. 


Mena  — 
Quitman, 
Dial)lo.., 
Chispa... 
Eagle — 


Azimuth. 


298  07  27-64 

27  01  38-84 

276  44  59-51 

305  30  59-56 

317  33  17-14 


Back  azimuth.  |  Log.  dist.  , 


o 

/ 

„ 

Meterti. 

118 

16 

14-40 

4  -4851764 

206 

59 

45-58 

4-1053004 

97 

01 

12-65 

4 -6903709 

125 

53 

26-69 

4-9312553 

137 

44 

08-48 

4  -6957501 

^  QUITMAN. 

In  El  Paso  Co.,  Tex.,  on  highest  point  of  Quitman  Mountains. 
Permanent  mark:  Pile  of  rocks  about  6  feet  in  height. 

[Latitude,  31°  08'  56"-68.    Longitude,  105°  29'  48"-26.] 


To  Rtation. 


Meaa 

KaKle 

North  Franklin 

Coniuda 

Salt 

Cerro  Alto 

Sierra  Blanca.. 


Azimuth. 


275 

:u)2 

131 
178 
214 
153 
206 


51-58 
14-90 
18-08 
31-28 
16  04 
41  -76 
45-58 


Back  azimuth. 

Log.  dist. 

o 

, 

,, 

Metert. 

95 

28 

30-60 

4-5170143 

122 

55 

58  00 

4  -6694309 

311 

09 

02  18 

5-1010737 

358 

54 

54-94 

4  -9871645 

35 

01 

10-05 

4  -7634401 

332 

49 

48-76 

4  -9956792 

27 

01 

:^-84 

4  1053004 

/Google 
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DIABLO. 

On  eastern  of  two  high  points  in  Diablo  Mountains,  in  El  Paso  Co., 
Tex.,  about  3  miles  northwest  from  Hazel  silver  mines  and  about  30 
miles  southeast  from  Sierra  Blanca. 

Permanent  mark:  Conical  pile  of  rocks  with  cedar  tree  in  center. 

[Latitude,  31'>  11'  50"-54.    Longitude,  104'>  54'  52"*40.] 


To  Btatlon.         |      Asimuth. 


Sierra  Blanca. .. 

Eagle 

Chfepa 

Vieja 

Newman 


97  01  12-«6 

28  03  61*05 

335  55  12-13 

344  .39  12-43 

285  10  16-73 


Back  azimnth. 

Log.  dist. 

0          /           n 

276    44    59-51 
207    58    33-38 
156    01    31-35 
164    46    27-83 
105    36    09-93 

Meten. 

4  •6903709 

4-5409601 

4-6810032 

4-9327801 

4-9172799 

KAUIJC. 


On  highest  peak  in  Eagle  Mountains,  sometimes  called  Livermore 
Peak,  in  Kl  Paso  Co.,  Tex.,  about  25  miles  southeast  from  Sierra  Blanca. 
Permanent  mark :  Conical  pile  of  rocks. 

[Latitude,  30^  55'  14"-41.    Longitade.  105^  05'  08"-13.] 


To  station. 


I      Aximntfa. 


Sierra  Blanca 137 

Diablo 207 

Newman i  264 

Chlepa I  289 

Baldv 289 

Viiji 322 

Salt '  175 


08-48 
33-38 
41  07 
46-68 
54-77 
54-09 
31-67 


Bacl 

Ic  azimuth. 

Log.  dist. 

0 

MeUti, 

317 

33 

17  14 

4  -6957501 

28 

03 

51  06 

4-5400601 

85 

03 

44-82 

4  -9847437 

110 

11 

20-22 

4  -58261(18 

110 

10 

54  16 

4-9677230 

143 

12 

21-96 

4-8126761 

356 

20 

35-69 

4  -8640142 



.    _ 

_      



CHISPA. 

On  highest  point  in  mountains,  about  4  miles  north  fi-oin  Chispa,  a 
station  on  the  Galveston,  Harrisburg  and  San  Antonio  Bailroad,  in 
Jeflf  Davis  Co.,  Tex. 

Permanent  mark :  Conical  pile  of  rocks. 

[Latitude,  30©  48'  07"-73.    Longitude,  104°  42'  36"-10.]      « 


To  station. 


Di^to!!!!!.*;; 

Sierra  Blanca 

Newman 

Baldy 

Vi^a 


Azimuth. 


110  11  20-22 

156  01  31-35 

125  53  26-69 

249  53  33-71 

289  42  39-48 

355  32  32-57 


Back  azimuth. 

Log.  dist. 

O           '              .' 

Metert. 

999    50    46-68 

4  -5826108 

336    65    12-13 

4-6810032 

305    30    50-89 

4  -9312563 

70    12    59-89 

4  •«)72184 

100    m    05-23 

4-7371129 

175    33    30-34 

4-5902892 

NEWMAN. 


On  higl^  point  near  northwest  extremity  of  Davis  Mountains,  in  Jeff 
T^j^vis   Co.,  Tex.,  about  3  or   4  miles  northeast  from  Mr,  Newman's 

A^<»^  ■^'^  '  '  uigiiizea  Dy  N^jv^v^^'i  i\^ 
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[Binx.  122. 


ranch  and  about  three-fourths  of  a  mile  north  froni  Antelope  Spriiij:^* 
Permanent  mark:  Conical  pile  of  rocks  with  tree  in  center. 


[LaUtntle,  30^  59'  58"-36.    Longitude,  104P  04'  45"'31.] 


To  ntation, 


Asimath. 


105    36    09-93 


Back  ftsimntb. 


285  10  16-73 

85    03    44  -82  i  264  32  41  -07 

70    12    59-80  '  249  53  33-71 

43    33    10-13     223  14  47  84 

12    30    43-39     192  36  48-71 

312    08    25-43  ,  132  17  11*67 


Log.  dint. 


Meters. 

4-9172799 

4-9847437 

4 -8072184 

4  -9218841 

4-6172386 

4-5653822 


A  high  detached  mountain  near  northeast  corner  of  Davis  Mountains, 
in  Jeff  Davis  Co.,  Tex.  Mountain  is  in  pasture  known  as  Star  Banch, 
about  15  miles  north  from  Fort  Davis,  and  about  1  mile  west  from 
Lympia  Creek,  at  point  on  road  from  Fort  Davis  to  Victoria,  15  miles 
from  former. 

U.  S. 


Permanent  mark:  Stone  marked 


G.lS. 


[ Latitude,  30°  46'  36"-32.     Longitude,  103°  47'  40"-23.] 
!        To  btAtion.        I      Asimuth.      ,  Back  azimutb.    Log.  diat. 


Newman.. 

Baldy 

Chinati . . . 
Mount  Ord 


c 

, 

II 

o 

' 

"      1 

Meters,     ( 

132 

17 

11-67 

312 

08 

25-43  ; 

4-5653822 

06 

42 

40-09 

246 

31 

02-55  ! 

4-5977449 

35 

53 

56-59 

215 

33 

12-62 

5*0613009 

335 

42 

44-44 

165 

51 

14-20 

4  -8147622 

BA.LDY. 

The  highest  point  of  Davis  Mountains,  a  little  south  of  center  of 
range,  in  Jeff  Davis,  Co.,  Tex.j  sometimes  called  Livermore  Peak; 
about  25  miles  northwest  from  Marfa,  and  about  20  miles  a  little  north 
of  east  from  Valentine. 

Permanent  mark :  Conical  pile  of  rocks. 


[Latitude,  30°  38'  05"-86.    Longitude,  104©  10'  26"-27.] 


To  station. 


Newman . . . . , 

C'hispa 

Kagle 

Vieja 

Chibati 

San  Jacinto. 
Santiago .... 
Mount  Ord.. 
Star 


Azimuth. 


192    36    48-71 

109  59    05-23 

110  10  64  16 
10-97 
17-03 
01-94 
31-31 
39-98 
02-55 


67 

24 

21 

13 

347 

47 

320 

23 

304 

32 

Bac 

kasimntb. 

1       If 

Log.  diet. 

0 

Meier: 

12 

39 

43-39 

4-6172386 

289 

42 

39-43 

4-7:<71129 

289 

42 

64-77 

4-9677230 

247 

08 

47-88 

4-7200918 

201 

04 

04-78 

4-9090391 

167 

53 

37-83 

4-9998026 

140 

46 

24-49 

5-0600864 

124 

52 

40-70 

4-8861506 

66 

42 

40-09 

4  -5977440 

/Google 
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lie  highest  point  of  Yieja  range  of  mountains,  in  Prefiidio  Co.,  Tex., 
it  15  miles  southwest  from  Valentine  and  about  3  or  4  miles  fh>m 
Grande  River. 

[Latitude,  30^  27'  07"-33.    Longitude,  IM^  40'  42"*70.] 


To  station. 


Sagle.... 
Diablo... 
ChiBpa... 
Newman. 
Baldy.... 
MonntOrd. 


143 
164 
175 
223 
247 
281 


Eini 

nth. 

// 

Back  asioiuth. 

O            /              II 

Log.dwt. 

, 

MeUn. 

12 

21  M 

322 

50 

54  09 

4-8126761 

46 

27-83 

344 

30 

12-43 

4-9327H01 

33 

30-34 

355 

32 

32-57 

4  -5902802 

14 

47-84 

43 

33 

10  13 

4-9218841 

U8 

47-88 

67 

24 

10-97 

4  -7200918 

35 

28-89 

102 

10 

44-07 

5  0579310 

43 

44-31 

m 

49 

47  34 

4-7681425 

Chinati ;  340 

I 

MARK  A. 

ipola  Court-House,  county  seat  of  Presidio  Co.,  Tex. 

[Latitude,  30°  18'  46"-12.    Longitade,  104°  oi'  20"-08.] 


1        ToaUtion. 

Aximuth. 

O          1         n 

47    50    25-38 
157    50    42-21 

Back  azimuth. 

Log.  diat. 

I 

'  Chinati 

O           1           II 

227    36    41-60 
337    46    06-21 

Meter*. 
4  -7734904 

Baldy 

4  '5862461 

MOUNT  O 

EID. 

fi  highest  point  on  Mount  Ord,  in  Brewster  Co.,  Tex.,  a  large 
ntain  about  12  miles  a  little  south  of  east  from  Alpine,  a  station  on 
Galveston,  HaiTisburg  and  San  Antonio  Railroad. 
Tmanent  mark :  Conical  pile  of  rocks, 

[  Latitude,  30°  14'  23"-04.    Longitude,  103°  30'  56"05.] 
Testation.  Azimuth.         Back  azimuth.'    Log  dist. 


124 
102 
71 


Baldy 

Vieja 

Chinati 

San  Jacinto.., 

Santiago i  347 

Star 155 

Chiaoa I  349 

I 


I  304 


40-70 
44  07 
22-53  I  250 
17  11  ;  218 
28-02  ,  168 
14-20  335 
09-00  I  109 


39-98 
28-89 
25-00 
05-66 
26-62 
44-44 
24-00 


Meters. 
4-8861505 
5  -0:)7»310 
4-9916155 
4-8:)62994 
4  -6619233 

4  -8147622 

5  0495105 


CHIXATI. 


I  highest  point  in  the  Chinati  Mountains,  in  Presidio  Co.,  Tex., 
1 45  miles  southwest  from  Marfa,  and  at- the  head  of  Cibolo  Creek, 
1 18  miles  west  from  Shafter  silver  mines  and  about  4  miles  from 
^oole's  ranch. 

Digitized  by  VjOOQ IC 
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Permanent  mark:  Conical  pile  of  rocks. 

[Latitude,  29°  67'  0»"-32.    Loogitude,  104°  28'  41"05.] 
Azimuth. 


[bull.  122. 


To  station. 


Vleja '  160  4» 

Baldy I  201  04 

Star !  215  33 

Mount  Ord i  250  49 

Santiago 277  00 

San  Jacinto 293  28 

Marfa 227  36 

Chiaoa :  304  19 


47-34 
04-78 
12-62 
25-00 
07-31 
08*54 
41-60 
09  00 


Back  azimuth. 

Log.  diat. 

o 

, 

„ 

MeUrt. 

340 

43 

44-31 

4-7681425 

21 

13 

17  03 

4  •9<>90:i91 

35 

53 

56  59 

5 -0513072 

71 

18 

22-53 

4-9916155 

97 

31 

52  -08 

5  0144016 

113 

43 

45  -32 

4-7413449 

47 

50 

25-38 

4-7734994 

1-24 

53 

55-00 

5-1399097 

SAN  JACINTO. 

On  highest  point  of  San  Jacinto  Mountain,  in  Presidio  Co.,  Tex., 
about  6  miles  a  little  east  of  south  from  Alamita,  an  abandoned  post- 
office,  about  50  miles  south  from  Marfa,  very  near  the  line  between 
Presidio  and  Brewster  counties. 

Permanent  mark :  Conical  pile  of  rocks. 

[Latitude,  29°  45'  ]2"-59.    Longitude,  103^  57'  19' -11.] 


To  station. 


I 


Chinati... 

Baldy 

Mount  Ord 
Santiago.. 


A zi mu th .      !  Back  azimuth . 

Log.  diat. 

o         /          '/        1     o          1         n 

MeUri. 

113    43    45-3? 

293    28    08-54 

4  -7413449 

167    53    37 -8:^ 

347    47    01-94 

4-9998026 

218    06    06-66 

38    19    17  11 

4-8362994 

260    04    22-01 

80    20    25-89 

4-7232080 

SANTIAGO. 

On  highest  part  of  Santiago  Mountain,  in  Brewster  Co.,  Tex.,  a  well 
known  mountain  about  18  miles  a  little  north  of  east  from  Mr.  Collin- 
son's  ranch. 

Permanent  mark :  Conical  pile  of  rocks. 

[Latitude,  29^  50'  04"-66.    Longitude,  103^  24'  59"-26] 


To  sUtion. 


Mount  Ord. 

BaJdy 

Chinati . 


Azimuth.       .Back  azimuth.     Log.  diat. 


o  '  /'      I    o  /        n      \     Meier*. 

108  00  26-62  ,  347  57  28-02  4-6610233 

140  46  24-49,320  23  31 -31  !  5  0600854 

07  31  52  08     277  00  07-31  "  5  0144016 

San  Jacinto 80  20  25-89  |<260  04  22  01  4  7232080 


CHiaOS. 

t 

In  southern  portion  of  Foley  Co.,  Tex.,  near  Rio  Grande.     Highest 
point  in  Chisos  Mountains.    Kot  occupied. 

[Latitude,  29°  14'  43"-36.    Longitude,  103°  18'  19"-90.1 

Log.  diat.   I 


To  8tatiou. 


Mount  Ord  . 
Chinati 


Azimuth. 


16»    36    24-00 
124    53    55-00 


Back  azimuth. 


Meten. 


349    30    09-00  .    5  040')105 
304    19    09-00  :    b'ld99my 
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SOUTH  DAKOTA. 

METHODS  OF  WORK. 

The  area  actually  covered  by  the  work  in  the  Black  Hills  is  about 
2,500  square  miles,  extending  from  the  Nebraska  state  Hdc,  latitude 
430  00^  to  latitude  44^  30'. 

The  work  was  commenced  in  1891  by  Mr.  C.  H.  Fitch,  who  selected  a 
site  for  a  base  line  of  which  he  made  a  preliminary  measurement.  The 
line  is  in  the  valley  of  Box  Elder  Creek  about  4  miles  northeast  of  Rapid 
City.  Mr.  W.  S.  Post,  in  the  same  year,  built  signals  at  a  few  stations 
of  the  expansion,  but  was  prevented  by  bad  weather  from  measuring 
the  final  angles. 

In  the  fall  of  1893  Mr.  E.  M.  Douglas  remeasured  the  base  line  and 
located  eighteen  stations  in  its  development  and  in  the  main  system  of 
triangulation,  including  the  connection  with  the  astronomical  pier  at 
Bapid  City.  'The  base  line  was  measured  three  times  with  a  300-foot 
steel  tape;  temperature  \¥^as  taken  at  each  tape  length;  the  line  was 
supported  at  each  50  feet  and  was  under  a  uniform  tension  of  20  pounds. 
The  adopted  length  of  the  line  after  making  corrections  for  slope,  tem- 
perature, reduction  to  sea  level,  etc.,  is  25,796-116  feet  (nearly  5  miles), 
and  the  probable  error  of  the  three  measurements  is  0*84  inch. 

The  initial  astronomical  point  on  which  the  triangulation  depends  is 
a  pier  in  the  county  courthouse  yard  in  Rapid  City,  the  position  of 
which  was  determined  by  Mr.  §.  S.  Gannett,  in  1890,  by  latitudes  from 
zenith  distances  and  longitudes  from  telegraphic  exchange  of  time 
with  St.  Louis  observatory.  Mr.  Gannett  at  the  same  time  fixed  a 
point  on  the  meridian  about  1  mile  north.  From  this  meridfan  the 
azimuths  were  computed. 

Observations  were  taken  by  single  and  combined  directions  and  the 
whole  scheme  of  triangulation  was  divided  into  blocks  of  about  5  sta- 
tions each  and  adjusted  by  least  squares.  The  stations  and  signals  con- 
sisted of  low  tripods  of  lumber  with  a  signal  pole  in  the  center,  under 
which  the  instrument  was  placed. 

DE8CRIPTIOK8  AND  POSITIONS  OF  STATIONS. 

BEAR  BUITK. 

Very  prominent  butte  about  5  miles  northeast  of  Sturgis,  in  Meade 

Co.,  8.  Dak.,  known  to  every  one  within  25  miles. 

Permanent  mark : 

U.S. 

+ 
G.  S. 
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[B 


cut  on  large  bowlder.     Stone  projects  about  6  inches  above  sorl 
ground. 

[Latitude,  44°  28'  34"-4.    Longitude,  103°  25'  08"-9.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Custer 

O           /         It 

43    52    42 
306    08    11 

0         .         n 

223    39    44 

Mfter: 

Custello 

126    2J     58  1    4 'Ml  1050  1 

^ 

CUSTER   PEAK. 


Local  name  for  highest  peak  in  Lawrence  Co.,  S.  Dak.,  al 
miles  southwest  of  Brownsville  station,  on  narrow-gauge  railroac 
Piedmont  to  Lead. 

Permanent  mark :  Bock  monument  about  6  feet  high  and  5  f 
diameter  at  the  base;  5-inch  pine  pole  in  the  center. 

[Latitude,  44°  14'  4l"-4.    Longitude,  ]03(>  43'  41"-1.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Mitchell 

O          '       // 
279    53    51 
223    39    44 

O           '        I' 

100    19    54 
43    52    42 

Meters. 
4  -7036670 
4  -5515290 

Bear  Butte 

PIEDMONT. 

Lone  peak,  about  2  miles  east  of  Piedmont  station,  Fremont,  Ell 
and  Missouri  Valley  Kailroad,  in  Meade  Co.,  S.  Dak.    Local  xia 
Miller's  butte. 
Permanent  mark : 

U.S. 

+ 
G.  S. 

cut  on  large  rock,  which  projects  about  5  inches  above  the  grouD< 

[Latitude,  44°  13'  55"-8.    Longitude,  103<3  21'  40"-5.] 


To  stetion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Cost«llo 

Mitchell 

Samniis 

O           /         n 

249    43    58 
289    59    27 
333    43    06 

o          *        " 

69    55    18 
110    10    08 
153    48    16 

Meters. 
4  -3618527 
4  -3376719 
4-3487098 

COSTELLO. 


On  high  knoll  on  summit  of  ridge  north  of  Elk  Creek,  in  Mead< 
S.  Dak.,  in  the  SE.  i  of  sec.  13,  T.  4  N.,  R.  8  E.  The  hill  breal 
rapidly  about  60  yards  east  and  west  and  100  yards  north,  the  st 
being  on  a  spur  from  the  main  ridge  or  divide. 


Digitized  by 


Google 


uAKKsrr.] 


SOUTH    DAKOTA. 


281 


Perma  nent  mark  is  on  a  large  Rtoue  projecting  about  4  inches  above 
surfiice  of  ^rouud,  marked 

U.S. 

+ 
G.  8. 

[Latitude,  44"^  18'  12" -9.    Longitiidn,  103°  05'  26''-8.] 
Tu station.         |      Azimuth.         BiM'k  azimuth.     Log.  dist.  | 


Bear  Butte 

Piedmont 

126    21    5R  ' 
69    55    18 

306    08    11   I 
249    43    58  i 

Meters. 

4-5111050 

4*3618527 

MITCHKLL. 

On  summit  of  ridge  next  north  of  Box  Elder  Creek,  in  Meade  Co., 
S.  I>ak.,  in  sec.  2,  E.  8  E.,  T.  2  N.  Section  line  is  about  440  feet  east. 
There  is  small  board  cabin  515  feet  northeast. 

Station  marked  by  large  stone,  which  projects  10  inches  above  surface 
of  ffround.      Stone  marked 

U.  S.  G.  S. 
+ 

[Latitude,  44°  09'  53"-8.     Longitude,  103'"-  06'  20"-l.] 


To  station.         , 

Azimuth. 

O  '  /» 
110     lU     08 

40  12  33 
336  08  42 
100    19    54 

WEST   1IA^ 

Back  azimuth. 

o         ,         „     1 
2K0    50    27 
220    07    01 
156    10    38 
279    53    51 

Log.  dist. 

Meters. 
4  -3376719 
4  -2155180 

3  -9652015 

4  -7036670 

Piedmont '< 

Sammis 

Dunninc 

Custer  Peak 

)E. 

At  ijeest  end  of  base  line  as  marked  out  in  1893,  in  Pennington  Co., 
S.  Dak.  In  flat  in  SB.  J  of  NW.  J  of  sec.  20,  R.  8  E.,  T.  2  N.  The  quar- 
ter corner  post  (center  of  sec.  20)  is  75*5  feet  distant,  east  of  south. 
Station  center  marked  on  a  large  bowlder  projecting  about  4  inches 
above  inroand  and  marked 

U.  S.  G.  S. 

+ 
W.B. 

the  +  being  the  center  of  the  station.  Reference  points,  25  feet  dis- 
tant are  placed  on  the  base  line  east  of  station,  and  two  at  90  degrees 
from  it,  ea<ih  marked  R  +  P,  the  arrow  pointing  toward  the  station 
and  the  -+■  bciug  25  feet  distant  from  it.  The  one  on  the  base  line  is 
abont  6  inches  east  of  the  fence  line. 

[Latitude,  44°  07'  09"'2.    Longitude,  103°  10'  29"1.] 


To  station. 


Azimuth.      |  Back  azimuth.  <  Log.  dist. 


■•| 


Dunning.. 
East  Base. 


280 

271 


54  I 
43 


109 
91 


Meter*. 
3 -99:18053  I 
3  -8055054  ' 
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WHITE. 

On  highest  of  the  foothills,  2J  miles  northwest  of  the  court- 
JRapid  City,  Pennington  Co.,  S.  Dak.  Station  is  on  eastern  si 
hill,  about  50  yards  north  of  the  highest  point. 

Permanent  mark  is  U.  S.  +  cut  in  bed  rock  (limestone)  lev< 
surface  of  ground.    White's  ranch  is  about  three-fourths  of 
east.    An  old  wood  road  from  Eapid  City  goes  nearly  to  the  s 
This  station  was  used  in  connecting  latitude  and  longitude  stal 
court-house  yard  with  the  main  scheme  of  triangulatiou. 

[Latitude,  44°  06'  63"-7.    Longitude,  103«>  14'  12"0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diBt. 

Sainmi* 

0            '         /' 

000    49    04 
281'    23    54 

o          /        /» 
180    49    01 
101    31     19 

MeUri. 

3  -8447879 

4  1618680 

Dunning 

ASTRONOMICAL   PIER. 

A  brick  pier  in  court-house  yard,  Kapid  City,  in  Penningto 
8.  Dak.,  about  75  feet  west  of  the  southwest  coruer  of  the  court 
The  pier  extends  about  3  feet  below  surface  of  ground  and  ab 
inches  above;  it  has  a  dressed  sandstone  cap  marked  U.  S.  G.  S 
position  of  this  point  was  determined  astronomically  by  S.  S.  G 
ill  1890. 

[Latitude,  UP  04'  45"'24.    Longitude,  103°  12'  59"-28.1 


To  station. 

Azimuth 

Back  asimuth. 

Log.  diat. 

Meters. 
3-3108 

Meridian  Mark... 

180    00    00 

0          /          »/ 

00    00    00 

About  2  miles  southwest  of  Eapid  City,  on  the  first  knoll  at  t 
of  the  hill,  about  50  yards  west  of  the  Rapid  City  and  Rockervil] 
and  telephone  line,  in  Pennington  Co.,  S.  Dak.  The  road  reacl 
summit  of  the  hill  about  100  yards  south. 

Station  marked  by  a  large  st4)ne  projecting  about  10  inches 
the  ground,  marked 

U.S. 

+ 
G.  S. 


[Latitude,  44°  03'  07"1.    Longitude,  103o  14'  16"-5.] 


To  station. 


Dunning 

Mitchell 

Piedmont 

Harney  Peak 
White 


Azimuth. 


253 
220 
153 

48 
180 


Back  azimuth. 

Log.dist 

0            >         i< 

74    03    49 

40    12    33 

333    43    00 

228    01    37 

0    40    04 

Meter$. 
4  1735420 
4-2155180 
4  •3487008 
4  •4«»4«70 
3-8447879 

.GoDg 
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EAST  BASE. 

a  spur  from  the  main  ridge,  on  the  north  flide  of  Box  Elder  Creek 
inington  Co.,  S.  Dak.    In  the  NE.  i  of  8W.  i  of  sec.  19,  T.  2  N., 
i.    Tiie  station  center  is  a  +  on  a  large  rock  projecting  about 
es  above  surface  of  ground  and  marked 
U.  S.  G.  S. 


E.  B. 
!nce  stones  25  f^t  distant,  one  on  the  line  toward  West  Base  and 
right  angles  to  the  line  are  marked  E  +  P,  the  arrow  pointing 
i  the  station  and  the  +  being  25  feet  distant  therefrom. 


[Latitude,  44©  07'  04"'0.    Longitude,  WBo  04'  S5"-5.] 


'        TosUtion. 

Azimuth. 

Log.  dUt. 

Meterg. 

3-5437858 

3-8955654 

!  Dunning 

1  We«tBi»e 

o  .   ,-!    .   .  .. 

336    17    40  1        156    18    24 
91    11    49          271    Oe    43 

DUNNING. 

iummit  of  divide  between  Box  Elder  and  Rapid  creeks,  in  Pen- 
u  Co.,  S.  Dak.    In  sec.  8,  T.  1  K,  R.  10  B. 
aanent  mark:  Large  round-topped  bowlder  projecting   above 
&  of  ground  about  8  inches  and  mia>rked 

U.S. 

+ 
G.  S. 

[Latitude,  44°  05'  20"-3.    Longitude,  103°  03'  32"'3.1 


To  station. 

Azimuth. 

Thonnwon  Butte 

Mitchell 

o           *         // 

341     08    15 
156    10    38 

East  Base 

156    18    24 

Sammia 

74    03    49 

West  Ba^e 

109    58    44 

White 

101    31     19 

Back  azimuth. 

lAig.  dint. 
Met^s. 

O           '         '/ 

1«1     11    36 

4 -3010173 

.336    08    42 

3 -96520]  3 

33G    17    40 

3  •r>4:<7858 

253    56    21 

4  •17:J5420 

289    53    54 

3  -WKweas 

281    23    51 

4  1618680 

HARNICY  PEAK. 


1  known  local  name  for  the  highest  x)eak  of  Black  Hills,  in  Pen- 
n  Co.,  S.  Dak.  There  are  two  summits,  the  station  is  on  the 
Tu  one,  and  about  the  center  of  the  highest  part  as  seen  from 


nanent  mark:  A  three-fourths  inch  iron  bolt  leaded  into  a  hole 
1  into  the  rock.    Bolt  is  on  the  west  slope  of  rock  and  its  top 
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I 


is  about  level  with  the  rock  3  inches  east.    This  mark  is  ce 

station. 

[Latitude,  43°  51'^  59"-6.    Longitude,  103©  31'  27"-3. 


To  station. 


Gap 

Cheyenne 

Bradley 

Sammis 

Tlionipson  Butte 


Azimuth. 


842  04  07 

311  48  16 

8  44  20 

228  01  37 

262  17  52 


Back  azimuth. 

Log.  di«t. 

0 

,       „ 

Metert. 

162 

10    37 

4  -6142306 

132 

05    21 

4-6497967 

188 

40    25 

4  -7015755 

48 

13    32 

4*4894670 

82 

40    35 

4 -6457526 

THOMPSON  BUTTE. 

A  prominent  and  well-known  conical- shaped  peak,  in  Peni 
Co.,  S.  Dak.,  about  15  miles  southeast  of  Eapid  City  and  about 
scHith  of  Kapid  Creek.  The  station  center  is  about  5  feet  south 
lii^liest  point.  Stone  10  inches  square  projecting  3  inches  abc 
ground  is  marked 

U.S. 
^+ 

•  Gr.  S. 

[Latitude,  43=>  55'  07"0.    Longitude,  102°  58'  42"-5.] 


To  station. 

Harney  Peak 

Cheyenne  

Dunning 

Azimuth. 

Back  azimuth. 

Log.  dist. 

• 

O          '         /' 

82    40    35 

16    51    03 

161     11    36 

0          1          It 

262    17    62 
196    45    31 
341    08    15 

Meters. 
4  -6457562 
4  -5707447 
4  -3010173 

CHEYENNE. 

At  highest  point  of  divide,  13  miles  northeast  of  Buffalo  i 
CiiRter  Co.,  S.  Dak.,  about  4  miles  south  of  Smith's  ranch  on 
Creek. 

Permanent  mark : 

U.S. 

+ 
G.  S. 

cut  on  a  bowlder  that  projects  about  3  inches  above  the  ground. 

hus  been  an  old  rock  pile  about  6  feet  south. 

[Latitude,  43°  35'  52"  -6.    Longitude,  103°  06'  43"  -5.] 


To  sUUon. 


Gap 

Windy 

Harney  Peak  — 
Thompson  Butte. 


Azimuth. 


65  49  36  I 

8  21  55  I 

132  05  21  I 

196  45  31 


Back  azimuth. 

Log.  dist.  j 

o          /         tl 

245    39    02 

188    18    58 

311    48    16 

16    51    03 

Meters. 
4-3550398 
4  -6004321 
4  -6497967 
4  -5707447 

On  the  highest  point  of  the  ridge,  about  3  miles  northwest  of 
Gap  town,  near  the  edge  of  the  bluff,  in  Custer  Co.,  S.  Dak. 

uigiiizea  oy  v_jv^v^>^iv^ 
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ile  about  6  feet  northeast.  Center  of  station  marked  by  one-lialf 
»ass  bolt  in  bed  rock,  set  with  plaster  of  i>ari8*  Projects  up 
rock  one-half  inch.  U.  S.  G.  S.  cut  on  same  rock.  Bolt  is  11^ 
south  of  center  of  last  S. 

[LaUtude,  43°  30'  51"*0.    Longitude,  103o  22'  03"*4.] 


To  station.  Azimuth,      l  Back  azimuth.    Log.  dial. 


Bradlej- I  82  35  32  i  242  25  10 

FoMil ;  17  26  46  197  21  19 

Windy ,  333  34  51  i  153  42  28 

Chejenne |  245  39  02'  65  40  36 

Harney  Peak !  162  10  37  i  342  04  07 


4-3607g06 
4-5548890 
4  -5265574 
4-3550308 
4-6142306 


projecting  point  of  the  ridge^on  south  side  of  Minuekahta  Creek, 
5  miles  west  of  Hot  Springs,  in  Fall  River  Co.,  S.  Dak.  The 
t  is  on  nearly  the  highest  part  of  the  ridge.  The  ridge  slopes 
toward  the  south,  and  is  called  Bradley's  Flat.  Jones's  sheep 
is  about  3  miles  north. 
Qanent  mark: 

U.S. 

+ 
G.  S. 

the  bed  rock  (soft  sandstone),  about  2  inches  below  the  sur- 

the  ground.    There  are  two  large  stones  piled  on  each  tripod  leg. 

?  furthest  northeast  has  one  large  piece  of  petrified  logon  it,  and 

s  cut  on  the  side.    There  is  a  hay  road  from  the  valley  to  the 

the  flat,  running  up  the  side  of  the  hill  one-fourth  of  a  mile  east 

station. 

[Latitude,  43°  25'  08"-5.    Longitude,  103°  37'  07"-0.] 


To  station. 


,  Gap 

i  Harney  Peak. 


I 


Azimuth.      I  Back  azimuth.  I  Log.  dint. 


242    25    10  i 
188    40    25 


o        '      "  '      Meterg. 
62    35    32  I    4-:i507806 
8    44    20       4-7015755 


FOSSIL. 

nob  at  the  head  of  Tepee  Creek,  Fall  River  Co.,  S.  Dak.,  at  the 
between  Tepee  and  Dry  creeks,'  about  14  miles  north  of  west 
^elrichs. 

nanentmark:  +U.  S.  G.  S.  cut  on  the  cap  rock  (brittle  lime- 
;  the  +  is  6  inches  northwest  of  the  center  of  the  U. 

[Latitude,  430  12'  21"-52.    Longitude,  103<>  30'  00"'0.] 


To  aUtlon. 

Azimuth. 

Back  azimuth.    Log.  dist. 

State  Line 

Oap 

0       '      "            o       >      n   '     Metsrs. 
320    08    41           140    18    13  1    4-4711761 

197      21      19                  17      9ft      AM   ,      i.-R'UQB<M) 

!              1 
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WINDY.  - 

A  butte  about  5  miles  southeast  of  Smithwick,  in  Fall  Ri 
S.  Dak.,  5  miles  northeast  of  Oelrichs,  and  3  miles  south  of  i 
Ranch. 

Station  marked  on  a  piece  of  limestone  about  6  inches  thi( 
inches  by  15  inches,  buried  flush  with  the  ground.  Stone  is 
U.S.  +  G.  S. 

[Latitude, 43^  14'  35"-0.     Longitude, lOS-^  11'  00"-5.] 


To  st-ation. 

Aziniutli. 

O          '        // 

14     18    00 
188     18    58 
153    42    26 

Back  azimuth. 

LoK.  dial. 

State  Line 

Cheyenne 

Gap 

0           '          /' 

194    14    33 

8    21    55 

333    34    51 

MeUrs. 
4  -4427422 
4-6004321 
4  -5266574 

STATE  LINE. 

About  1^  miles  west  of  the  Fremont.  Elkhorn  and  Missour 
Railroad  track,  in  Dawes  Co.,  Nebr.  On  the  highest  part  of 
186.2  feet  from  the  184^  milepost  of  the  Nebraska- South  Dako 
line,  as  located  in  1892-'93  and  marked  by  large  stone  posts  s 
half  mUe.    The  station  is  due  south  of  the  State  line  89^  feet. 

Center  point  of  station  is  a  nail  in  a  2  by  4  stake  which  projec 
ground  about  6  inches. 


[Latitude,  43°  00'  04"-5.    Longitude,  103^  16'  02"-7.] 

To  Htation. 
Windy          

A  zimuth .        Back  azimuth. 

Log.  dist. 

C            /          #<                     O    .       '           " 

194     14     33             14     18    00 
140    18     13           320    08    41 

Mfters. 
4  -4427422 

FoHsil* 

4 -4711761 
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ASPEX,  COLO. 
METHODS  OF  WORK. 

This  work  was  commeneed  in  1891  by  Morris  Bien,  who  measured  a 
base  line  1  mile  in  length  along  one  of  the  streets  of  Aspen.  This 
line  was  expanded  and  a  number  of  stations  located  for  immediate  use 
in  making  a  large  scale  map  of  the  mining  district.  In  1893  the  tri- 
an^ation  was  extended  over  an  area  of  about  400  square  miles  by 
E.  M.  Douglas. 

An  attempt  was  made  to  compute  a  base  line  for  the  work  from  two 
unclosed  triangles  of  the  Hayden  survey,  but  as  the  two  values  for  the 
line  thus  computed  differed  materially  they  were  both  rejected  and  the 
line  between  Bien's  station  12  and  47  as  computed  by  him  was  adopted 
for  a  base.  It  so  happened  that  this  distance  is  nearly  the  mean  of  the 
two  determinations  from  the  Hayden  angles.  The  initial  latitude  and 
longitude  for  the  work  are  from  the  U.  S.  C.  &  G.  S.  position  of  Treas- 
ury Mountain,  a  station  in  the  transcontinental  scheme.  The  azimuth 
is  from  the  U.  S.  C.  &  6.  S.  determination  at  the  same  i)oint.  The 
positions  thus  derived  differ  from  the  Hayden  location  about  9  seconds 
in  latitude  and  18  seconds  in  longitude.  Angles  were  measured  by  the 
method  of  repetition  in  sets  of  five,  using  an  8-inch  vernier  theodolite 
reading  to  10  seconds.  The  stations  and  figures  were  arbitrarily 
adjusted,  the  limited  extent  of  the  work  not  justifying  the  adjustment 
by  least  squares. 

DESCRIPTIONS  AND  POSITIONS  OF  STATIONS. 

SOPRIS. 

A  well-known  peak,  about  20  miles  west  of  Aspen,  in  Pitkin  Co.,  Colo. 
Station  is  on  the  southeast  summit. 

Permanent  mark:  A  large  rock  pile,  same  place  as  the  Hayden 
Station.  A  good  trail  leads  from  an  old  sawmill  to  top  of  divide,  1 
mile  south  of  the  peak. 


[Latitude,  39°  15'  36"-2.    Longi 

tude,  107°  09^  57 
Back  azimuth. 

"•4.] 

Testation. 
Highland 

Aeimuth. 

Log.  dist. 

o           »        /' 

300    25    43 
331    43    59 
348    16    24 
24    15    54 
276    26    47 
296    58    48 
316    41    18 

o         /       " 
120    36    38 
151    47    43 
168    18    53 
204    11    27 

96    43    06 
117    09    54 
136    52    48 

Metert, 
4-460953 
4-254617 
4-447570 
4-393718 
4-672241 
4  -453768 
4  -583794 

Snow  Mass 

Treaanry 

Chair  Mountain 

Bien'8  Station  (47).... 
Bien's  Station  (12).... 
Castle  Peak 

Gisogle 
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[BULU122. 


niEN's  STATION    (47). 

A  small  blazed  pine  tree  on  a  grassy  slope,  on  east  or  north  side  of 
Hunter  Creek,  in  Pitkin  Co.,  Colo.,  about  5  miles  from  Aspen.  There 
is  an  abandoned  sawmill  about  1  mile  west. 

[Latitude.  30°  13'  17"-4.     Longitude,  IO60  44'  10"S.] 


To  tUtion. 


Asimuth.        Back  azimuth. 


Blends  SUtion  (12). 

Sopris 

AHbcroft 


53    47    46 
fM    43    06  ! 
10    25    08  1 


233  42  35 
276  26  47 
190    23    82 


Log.  dist. 


Jf«eer«. 
4  165618 
4  -572241 
4-30e3«S 


bien's  station  (12). 

On  ridge,  about  1  mile  north  of  Highland,  in  Pitkin  Co.,  Colo. 
Permanent  mark :  A  small  pine  tree,  blazed  and  marked  U.  S.  6.  S. 

[Latitude,  39°  08'  36"-7.    Longitude,  IO60  52'  22"-4.] 


To  station. 

Asimuth.        Back  asimutb. 

Log.  dist. 

Soprin 

0        1        II          0       /      " 
117    09    54-7       296    58    48 
233    42    35-5  1      53    47    46  3 

MeUr9. 
4  '453768 
4  165618 

Bien'8  Station  (47).... 

HIGHLAND. 

The  highest  ]K)int  of  the  ridge  on  west  side  of  Cajstle  Creek,  at  the 
mouth  of  Conundrum  (or  West  Castle)  Creek  and  opposite  the  settle- 
ment of  Highland,  in  Pitkin  Co.,  Colo. 

Permanent  mark :  Large  rock  monument. 

[  Latitude,  39°  07'  40"-2.     TA>ngitiide,  106°  r>2'  39"-9.1 


To  .station.         j      Azimuth. 


Sopris 

I  Snow  Mass  . 
Ashcroft 


VM    36    38 

86    01     ,'>4 

.318    14     44 


Rack  azimuth.     Log.  dist. 


300  25  43 
26r>  54  43 
138    18    28 


Meters. 
4-460953 
4  -216278 
4  109715 


SNOW   MA8H. 

A  well-known  peak,  about  11  miles  southwest  of  Aspen,  in  Pitkin  Co., 
Colo.,  about  3  miles  east  of  Crystal  post-office  and  about  same  distance 
south  of  Capitol  Peak.    Hay  den  triangulation  point. 

Permanent  mark:  A  large  upright  rock  on  highest  part  of  peak, 

[Latitude.  39°  07'  02"-7.    Longitude.  107°  04'  03"-2.] 


To  station. 


Azimuth.        Back  azimuth.  |  Log.  dist. 


j  Sopris 

I  HighUnd. 
I  Treasury . 


o  '  "I  o  •  "    !  Meter: 

151  47  43  ,  331  43  59  I  4  25461 7  | 

265  54  43  i          86  01  54  <  4-216278  i 

13  41  26  I  193  40  12  4-077312 
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ASHCROFT. 


the  summit  of  the  ridge  southeast  of  Ashcroft  town,  in  Pitkin 
olo.   Large  stone  monument  with  central  i>ole  marks  the  station. 

[ Latitude,  SO^  02'  28"-6.    Longitude,  100°  46'  43"'4.J 


To  JtUtioD. 

Aaimtith.        Bock  Asimutli. '  Log.  dial. 

Highland 

138    18        28       318    14        44         4-10V715 

Bien'H  Station  (47). 

100    23        32         10    25        08         430836& 

1 

CASTLE  PEAK. 

ell-known  peak,  about  12  miles  south  of  Asjien,  in  Pitkin  Co., 
highest  peak  within  25  miles.    liound  top  summit  about  100  by 
in  extent, 
nanent  mark:  Large  rock  monument  with  [)ole  in  center. 

[Latitude,  39©  00*  2»"-8.    Longitude,  IO60  51'  44"0.] 


To  station. 

Aximutli. 

Sooria 

0       *      /» 
136    52    48 

Back  Azimatb.  1  Log.  dlst. 


316    41    18 


Metert. 
4 -583704 


TREA8UBV. 

tnnd  topped  peak,  about  3  miles  south  of  Crystal  Post-Office,  in 
son  Co.,  Colo.,  U.  S.  C.  &  G.  8.  Station  (primary  point  for  trans- 
ental  triangulation).  A  mining  trail  which  starts  at  Elko  runs 
le  summit  and  within  50  feet  of  the  station. 

[Latitude.  30°  00'  46"-2.     Longitude,  107°  06'  00"  -7.] 


TosUUon. 

Asimnth. 

Back  aaiiuutli. 

Log.  diet. 

Sopria 

O           '               1' 

168    18        53 
103    40        12 
107    06        26 

0         ,         „ 

348    16    24  0 

13    41    26  0 

286    59    30-5 

MeUr$. 
4  '447570 

Snow  Mms 

Chair  Mountain.. 

4  -077312 
4 -220116 

CHAIR  MOU> 

n'AlN. 

1-known  point  on  west  side  of  Rock  Creek  about  3  miles  south- 
f  Prospect,  in  Gunnison  Co.,  Colo.  Large  rock  monument  on 
t  point. 

lUtitnde,  39°  03'  24"0.    Longitude,  107^  17'  00"-6.] 


1      Testation. 

Aximnth. 

Back  aaimuth. 

Log.  dist. 

Metert. 
4-220116 
4  -303718 

Trawnry 

o       /       // 
286    59    30-5 
204    11    27-5 

0         *             n 

107    06       26 
24    15       54 

soprii.r..::: 

Bull.  122 19 
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METHODS  OF  WORK. 


The  scheme  of  triangulation  at  Laramie,  Wyo.,  dei>ends  u 
astroDomical  station  at  Laramie  determined  in  1872  by  the  U. 
graphical  Surveys  west  of  the  one  hundredth  meridian.  The 
ment  used  was  a  Wurdemann  zenith  telescope,  J.  H.  Clark  be 
observer.  Telegraphic  communication  for  longitude  was  mac 
Salt  Lake  City,  Utah.  During  September,  1892,  Mr.  Frank  1 
of  the  U.  S.  Geological  Survey,  made  a  small  development  from 
base  measured  along  the  ties  of  the  Union  Pacific  Eailroad  jus 
of  the  town  of  Laramie.  Two  measurements  were  made  with 
foot  steel  tape  during  a  cloudy  day,  giving  the  following  result* 


First  measarement  corrected  for  temperature  and  inclination 1^ 

Second  measurement  corrected  for  temperature  and  inclination Ic 

Difference j 

Mean  base  reduced  to  sea  level 1^ 

This  base  was  selected  and  measured  hurriedly  in  order  to  g 
topographic  parties  immediate  control  for  their  work,  it  being  thi 
tion  to  remeasure  it  later  in  the  season  or  to  select  a  new  bas4 
would  afford  a  better  development,  but  this  plan  was  not  carri 
The  ends  of  the  base  were  not  marked  permanently  but  were 
ferred  to  two  points.  Soda  and  Antelope.  The  astronomical 
was  connected  with  Soda  through  University  and  not  with  tl 
porary  base. 

Since  the  astronomical  station  was  established  the  city  of  I 
has  grown  up  around  it,  and  it  is  now  surrounded  by  trees  anc 
ings.  The  dome  of  the  State  University  was  connected  with  t 
tion  by  a  series  of  measurements  along  the  streets  of  the  town 
solar  transit  and  a  300- foot  steel  tape.  The  instrument  used 
triangulation  was  an  8-inch  Fauth  micrometer  microscope  the< 
Tripod  signals  were  built  on  all  stations  occupied  in  advance 
angle  work.  No  least  square  adjustment  has  been  applied  to  th 
gulation. 

DESCRIPTIONS  AND  POSITIONS  OF  STATIONS. 

SODA. 

On  south  edge  of  Red  Mesa,  one-half  a  mile  north  of  Lara 
Albany  Co.,  Wyo.,  and  two-thirds  of  a  mile  east  of  Soda  Mill, 
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tark :  A  piece  of  3-inch  iron  x)ipe  4  feet  long  set  3  feet  in 
li  cross  cut  on  top. 

[Latitude,  41'>  20'  10''-28.    Ixingitnde,  lOS^  36'  08'''»7.J 


To  station. 


ntelope 

Jiioty  road . 

iiartsite 

nivoraJty  . . 


Asimath. 


194  03  SO 

90  11  38 

226  32  15 

355  13  33 


Baok  aslmuth. 

Log.  diat. 

0            '          II 

14  04  17 
279    06    62 

46  87  16 
175    13    39 

MeUfi. 
3*5808681 
4-0089611 
4  1034687 
3  -4108516 

UN1VKR8ITY. 

State  University  at  Laramie,  in  Albany  Co.,  Wyo. 

I  Latitude  41«>  IS'  47"  -09.    LongitDde,  VXP  84'  68"  -TJ.J 


To  station. 

Asiraatb. 

O           •          1' 

175    13    39 

Back  azimnth. 

Log.  dist. 

xla    

o       »      n 
355    13    33 

Meter*. 
3 -4108510 

ASTRONOMICAL  PIER. 

Laramie,  in  Albany  Co.,  Wyo.,  between  Union  Pacific 
econd  street  and  Nortli  A  street  and  University  avenue, 
t  end  of  house  lot  No.  8  (Hay ward).  The  wooden  pier 
ved,  but  a  small  depression  in  the  ground  is  pointed 
filial  position  of  the  observing  block.  Determined  by 
raphical  Surveys  west  of  the  one  huudreijth  meridian, 

[  Latitude,  41°  18'  51"  -80.    Longitude,  105°  35'  38"  -60. ) 
ANTELOPE. 

y  butte  2^  miles  northeast  of  Soda  Mill,  at  Laramie,  in 

lark :  A  piece  of  3-inch  iron  pipe  4  feet  long  set  3  feet  in 
h  cross  cut  on  top. 

[Latitude.  41°  22'  10"'06.    Longitude,  105°  34'  23"-14.] 


To  station. 

Asimnth. 

Back  azimutli. 

Log.  dist. 

cKla 

O            '         /' 

14    04    17 
79    22    51 
236    45    17 

0            '           " 

104    03     50 

259    17    88 

66    49    51 

Meter». 

3  -5808681 
4-0490181 

4  0621799 

ounty  Road 

uartzito 

COUNTY   RC 

>AD. 

•art  of  grassy  prairie,  in  Albany  Co.,  Wyo.,  8  miles  north- 
e,  on  county  road.    A  bluff  on  north  descends  to  a  lake 
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Permanent  mark:  A  large  stone  set  2  feet  in  the  ground  wit 
on  lead  bolt  in  centi*T. 

[Latitude,  4^  21'  02"-92.     longitude,  105°  42'  16"-45.1 


To  station. 


Lindsey  . 

Dale 

Antelope 
Soda 


Azin 

nitb 

- 

o 

, 

348 

18 

12 

312 

32 

22 

259 

17 

38 

279 

00 

52 

ack  aziniath. 

Log.  dint. 

O             t    f      n 

168    20    52 
132    42    00 
79    22    51 
99    11     38 

Meter; 
4-4455506 
4-4429087 
4  0490181 
4-0089511 

QUARTZITK. 


On  high  ridge,  10  miles  northeast  of  Laramie,  in  Albany  Go. 
about  1^  miles  south  of  main  wagon-road  crossing. 


[  LaUtude,  41°  26'  34"-91.    Longitnde,  105°  27'  27"'53.] 


To  station. 


Soda 

Lindftey 

Medicine  Bow 
Antelope 


Aximuth. 


46  37  16 

22  54  35 

84  29  56 

56  49  51 


liack  azimuth. 

Log.  dist. 

O              1           H 

226    32    15 
202    47    29 
26:1    55    55 
236    45    17 

Meter; 
4  1634587 
4-6882876 
4  -8677944 
4-0621799 

On  timbered  ridge  10  miles  southeast  of  Laramie,  Albany  Co 
A  cross-country  road  from  Laramie  to  Sherman  runs  along  the 
the  ridge  about  one-eighth  of  a  mile  east  of  station. 


[Latitude,  41°  10'  54"-33.     Longitude,  105^  27'  80"-88.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

Metert. 
4*4429087 
3-8923764 
4-2325042 

County  Road 

AmeA ...,. 

o          •        '/ 

132    42    00 

315    15    29 

60    02    23 

O           1        f 

312    32    22 
135    18    04 
239    55    26 

Lindsev 

The  Ames  monument  on  the  Union  Pacific  Kailroad,  at  Sher 
Albany  Co.,  Wyo.    Not  occupied. 

[Latitude,  41°  07'  54"-55.    Longitude,  105^  23'  44 '-82.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Jf«eer«. 
4 -31 19885 
3*8923764 

Lindsev 

o       /        */ 
81     40    17 
135    18    04 

0           1          '1 

261    30    45 
315    15    29 

Daie^:.::.-..:::: 
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LIND8EY. 


Oq  butt  of  long,  bare  ridge,  running  north  from  high-timbered  mesa, 
20  miles  south  of  Laramie,  in  Albany  Co.,  Wyo.  One  mile  north  of 
station  are  two  springs,  at  a  deserted  sheep  ranch  on  edge  of  dry  lake. 

[Latitude,  41°  M'  17"-33.    Longitude,  lOS^  38'  14"-08.] 


To  station. 


County  Road . 

Dale 

Ainea 

Medicine  Bow 

Jelm 

Qoartsite 


Azimuth. 


168  20  52  1 

239  55  26  i 

261  30  45  I 

116  48  46  I 

88  32  10  ' 

202  47  20  I 


Back  azimuth. 

Log.  dist. 

O            •         '/ 

MeUrt. 

348    18    12 

4  -4455596 

60    02    23 

4-2325042 

81    40    17 

4-3119835 

296    21    58 

4  -8031279 

268    18    51 

4  -4526265 

22    54    35 

4-5882876 

Timbered  peak,  known  as  Jelm  Mountain,  in  Albany  Co.,  Wyo., 
25  miles  southwest  of  Laramie,  and  2  miles  southeast  of  Woods  Post- 
Office,  on  the  Big  Laramie  Eiver.    Elevation,  9,676  feet. 

Has  not  been  occupied. 

[Latitude,  41°  05'  52"-06.    Longitude,  106©  58'  28"-70.1 


To  station. 

Azimuth. 

Back  azimuth.  1  Log.dist, 

Lindse'v  .......... 

268    18    5L 

o      '      "    j     Meterg. 
88    32    10  1    4-4526265 

MEDICINE  BOW. 

Known  as  Medicine  Bow  Peak,  the  highest  point  of  the  Medicine 
Bow  Bange,  at  heads  of  Little  Laramie  River  and  Medicine  Bow  Creek, 
about  38  miles  west  of  Laramie,  in  Albany  Co.,  Wyo.  Elevation, 
12,085  feet.    Location,  approximate. 

Signal :  None.    Has  not  been  occupied. 

[Latitude,  41^  21'  39"-4.    Longitude,  lOO^^  18'  54"*2.] 


To  station. 

Azimuth. 

Quartzlte 

O            /         /' 

263    65    55 
296    21    58 

Xiindsey 

Back  azimuth.    Log.  dist. 


o       '      "         Meters. 
84    29    56  I    4-8577944 
116    48    46       4  -8031279 
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MONTANA. 
METUODB  OP  WORK. 

• 

The  Montana  triangulation  covers  an  area  of  about  50,(K] 
miles  and  is  dependent  upon  a  base  and  astronomical  static 
near  Bozeman,  Mont.  The  astronomical  station  was  establishe 
by  the  U.  8,  geographical  surveys  west  of  the  one  hundredth  i 
The  observer  at  Bozeman  was  Mr.  J.  H.  Clark  and  the  in 
employed  was  a  Wurdemann  zenith  telescope  of  28  inches  focf 
The  telegraphic  connection  with  the  observatory  at  Ogden,  T 
made  via  Helena,  Mont.,  Dr.  F.  Kampf  being  the  observer  a 
During  October,  1877,  Lieut.  Tillman,  of  the  U.  S.  Geographies 
west  of  the  one  hundredth  meridian,  selected  the  present  ' 
base,  which  is  located  just  west  of  the  town  of  Bozeman,  and  mc 
with  a  steel  tape.  He  also  connected  it  with  the  astronomies 
and  determined  the  azimuth,  but  carried  on  no  expansion. 

In  1883  Mr.  J.  H.  Eenshawe,  of  the  U.  8.  Geological  8urveyj 
by  Mr.  H.  8.  Chase,  remeasured  the  base  with  a  secondary  hi 
ratus.  The  whole  line  was  measured  once  and  also  computed 
gulation  from  a  second  measurement  of  the  middle  third  wit! 
lowing  result: 

Length  of  base  by  first  measurement 

Length  of  base  by  triangnlation  from  middle  third 

Weighted  mean , 

Length  of  base  reduced  to  sea  level 

Mr.  J.  H.  Eenshawe,  during  1882,  and  his  assistant,  Mr.  H.  { 
in  1883-'84,  connected  the  base  with  the  astronomical  station  am 
an  expansion  southward  into  the  Yellowstone  INational  Pai 
instrument  used  in  this  triangulation  was  a  10-inch  vernier  tl 
reading  to  10  seconds.  The  method  of  observing  angles  was  $ 
that  of  circle  readings  and  repeated  angles,  establishing  condi 
station  adjustment. 

In  1886  Mr.  E.  M.  Douglas  was  placed  in  charge  of  the  trian 
in  Montana,  and  during  the  field  season  of  1886-'87-'88reoc(  npi 
of  the  stations  of  1882-'84  and  extended  the  triangulation  thro 
tral  Montana.  Assisted  by  Mr.  C.  F.  Urquhart,  he  readjusted 
squares  the  work  of  Mr.  H.  S.  Chase,  including  many  new  poiu 
remainder  of  the  triangulation  in  central  Montana  has  been  a 
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from  arbitrary  adjuBtments,  as  the  character  of  the  work  did  not  warrant 
a  more  rigid  adjustment,  the  weather  conditions  having  been  very 
nnfavorable  for  the  performance  of  close  work. 

The  instrument  employed  was  an  8-inch  vernier  theodolite  reading 
to  10  seconds.  Natural  points  were  generally  sighted  in  advance  of 
occupation.  The  method  of  reading  angles  was  that  of  the  earlier  work 
of  Messrs.  Benshawe  and  Chase.  A  number  of  distant  outlying  points 
on  the  north  and  west  have  been  sighted  to,  but  not  occupied. 

During  1889  Mr.  Frank  Tweedy  carried  a  short  system  of  triangula- 
tiou  down  the  Yellowstone  Eiver  from  Bridger-Grazy  as  a  base  and  in 
1889  extended  this  work  eastward  to  Fort  Custer  and  southward  to  the 
Wyoming  line,  having  reoccupied  all  his  stations  of  1889.  In  this  work 
the  instrument  used  was  an  8-inch  Fauth  micrometer  microscope  the- 
odolite. In  all  this  work  either  stone  cairns  on  the  higher  points  or 
simple  wooden  tripods  10  to  20  feet  high  on  the  lower  points  were  erected 
in  advance  of  the  instrumental  work  for  signals. 

At  Fort  Custer  a  check  base  about  5  miles  long  was  selected  and 
marked,  but  not  measured.  The  stations  connecting  it  with  the  tri- 
angulation  were  occupied,  but  the  base  figure  has  not  been  adjusted. 
Mr.  W.  S.  Post,  in  1891,  extended  a  narrow  belt  of  triangles  from  the 
stations  Bed  Bluff-Little  Horn  near  the  Wyoming  line  eastward  across 
northern  Wyoming  to  a  base  atBapid  City,  S.  Dak.,  but  stormy  weather 
prevented  his  occupying  his  stations  with  sufficient  completeness  to 
form  a  connection  between  the  Bozeman  and  Eapid  City  bases.  The 
triangulation  of  1891  has  a  somewhat  weak  connection  with  the  Boze- 
man base  through  the  line  Bridger- Crazy. 

DESCRIPTIONS  AND  POSITIONS  OF  STATIONS. 

ASTRONOMICAL  PIER. 

On  the  western  edge  of  the  town  of  Bozeman,  Gallatin  Co.,  Mont., 
just  north  of  the  main  east  and  west  street,  and  is  marked  by  a  section 
of  a  tree  2  feet  in  diameter  set  in  the  ground  and  sawed  off  at  top  with 
nail  in  center.  Determined  by  the  U.  S.  Geographical  Surveys  west  of 
the  one  hundredth  meridian  in  1873. 

[Latitude,  45°  40'  51  "-92  ±  0"06.    Longitnde,  111°  02'  36"-64  ±  0"-58.] 


To  Btation. 

Azimuth. 

o           .            /' 

125    12    44.00 

Back  aziumth. 

Log.  dlst. 

Meter*. 
3  -7835255 

North  Base 

0           <               /' 

305    00    59-78 

NORTH   BASE. 


On  slight  grassy  rise,  4  miles  northwest  of  Bozeman,  Gallatin  Co., 
Mont.,  marked  by  a  stone  pier  1   lot  square  and  4  feet  long,  set  3  feet 
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in  the  ground.    The  portion  above  ground  is  square,  with. letters 
G.  S.  cut  in  on  one  face  and  cross  cut  on  top  surface. 

I  Latitude,  45°  42'  45"- 29.    Longitude,  111°  06'  26"-08.] 


To  station. 


South  Base 

Cedar  Knoll 

Grassy  Knoll 

Astronomical  Pier 


Azimuth. 


334  54  16 

53  44  03 

281  17  36 

305  10  00 


Back  azimuth. 

Log.  dist. 

0           '         II 

154    55    59 
233    38    55 
101    22    55 
125    12    44 

Mettr9. 
3-8663426 
4-0628850 
3-9929061 
3  -7835255 

SOUTH  BASE. 


In  field  1  mile  southwest  of  Bozeman,  Gallatin  Co.,  Mont.,  n 
by  stone  pier  1  foot  square  (cross  section)  and  4  feet  long,  set 
in  the  ground.  The  portion  above  ground  is  squared,  with  letter 
G.  S.  cut  in  on  one  face  and  cross  cut  on  top  surface. 

[Latitude.  45°  39'  09"-64.    Longitude,  111°  04'  02'00.] 


To  station. 


Point  5 

Bridger 

Grassy  Knoll 
Cedar  Knoll. 
North  Base.. 


Azimnth. 


163  33  09 

212  44  50 

234  06  27 

89  11  58 

154  55  59 


Back  a 

zimuth. 

Log.  dist. 

o 

Meter$. 

343 

29    26 

4-8742267 

32 

50    24 

4  -2701323 

54 

10    03 

3-9065048 

269 

05    08 

4-0947548 

334 

54    16 

3-8063428 

GRASSY  KNOLL. 


On  a  grassy  knoll  1 J  miles  north  of  Fort  Ellis  and  2  J  miles  nor 
of  Bozeman,  Gallatin  Co.,  Mont.,  marked  by  a  cairn  of  stones  3 
height. 

[Latitude,  45°  41'  42"-64.    longitude,  110°  59'  00"-18.] 


To  staUon. 

Azimuth. 

Bade  azimuth. !  Log.  dist. 

j 

Blackmore 

Cedar  Knoll 

Point  5 

O            '           II 

3    17    49 
75    34    25 
U3    41    54 
101     22    55 
54    10    03 

0       '       "        Metert. 
183    16    56  '    4-4419338 
2.'>6    30    23       4-2920765 
323    34    35  1     4  -3487350 
281     17    36  '     3-9929061 
234    06    27  1     3-9065048 

North  Base 

South  Base 

CKDAR  KNOLL. 

On  knoll  200  feet  high,  in  Gallatin  Co.,  Mont.,  on  west  side  of 
tin  River,  about  2  miles  west  of  Matthew's  Hot  Springs  and  just 
of  road  from  Bozeman  to  Virginia  City. 

Permanent  mark:  Cedar  tree  trimmed  below. 


[Latitude,  45°  39'  03" 

-61. 

Longitude, 

111° 

13' 

36"-46.J 

To  station. 

Azimuth 

O            ' 

19      14 
193      57 
234      45 
322      25 
2:j3      38 
256      30 
2(59      05 

57 
30 
20 
43 
55 
23 
08 

Back  azimuth. 

Log.  dist. 

Gallatin 

o 

199 
14 
54 

142 
53 
75 
89 

09 
00 
57 
35 
44 
34 
11 

00 
39 
45 
17 
03 
25 
58 

Mttert. 
4-5188944 
4  -3726260 
4  -4397549 
4-4566960 
4  0628859 
4  -2920765 
4  -0947548 

Point  5 

Bridgor 

Blaikmore 

North  Base 

Grassy  Knoll 

SoutirBase 

^^.v 
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POIWT  5. 

On  a  grassy  bench  in  Gallatin  Co.,  Mont.,  about  12  miles  northwest 
of  Bozeman,  Mont.,  1  mile  north  of  East  Gallatin  Biver  and  a  quarter 
of  a  mile  northwest  of  Reese  Creek,  near  Gum's  ranch. 

Permanent  mark:  Cairn  of  stones  3  feet  high. 

[Latitude,  4BP  51'  24"-87.    Longltade,  llio  00'  12"-76.] 


To  station .              A  simuth . 

Back  admnth. 

Log.  dist. 

Bridirer 

O            '         'f 

202    41    29 

14    00    30 

323    34    35 

343    20    26 

O            1         n 

112    50    47 

Metert. 
4  -2509257 

Cedar  Knoll 

GraanyKnoU 

South  Base 

193    57    30 
143    14    54 
163    33    00 

4-3726260 
4  -3487350 
4-3742267 

BRIDOER. 


A  bare,  double  peak  in  Gallatin  Co.,  Mont.,  9  miles  northeast  of  Boze- 
man,  Mont.,  on  Bridger  Range.  The  station  is  on  the  south  point  and 
is  marked  by  a  stone  cairn  5  feet  high.    Elevation,  9,100  feet. 

ILatitade,  iV>  47'  36"-8.    Longitude.  110°  56'  15"-58.] 


Testation. 


GallAtin.... 
Junction  ... 

Boulder 

Elk 

Crazy 

Livingston . 
Emigrant... 
Blackmore. . 
South  Base . 
Cedar  Knoll 

Point  5 

Jefferson  .. 


^Bin 

luth 

o 

/ 

/» 

35 

32 

35 

110 

32 

27 

127 

06 

27 

100 

53 

58 

243 

35 

56 

300 

51 

52 

342 

51 

50 

7 

38 

07 

82 

50 

24 

54 

57 

45 

112 

50 

47 

76 

54 

05 

Back  azimuth. 

Log.  dist 

o 

/ 

// 

Metert. 

215 

14 

14 

4-7611481 

209 

07 

50 

4-7060882 

306 

24 

48 

4-9701216 

11 

01 

56 

4-8743200 

64 

04 

25 

4-7570500 

121 

12 

24 

4-6383228 

163 

01 

52 

4-7884693 

187 

35 

17 

4-5809114 

212 

44 

50 

4  -2701323 

234 

45 

20 

4-4807549 

202 

41 

29 

4-2599257 

256 

08 

07 

4-9331603 

JUNCTION. 


On  high,  bare  hill  in  Jefferson  Co.,  Mont.,  2  miles  west  of  Missouri 
Eiver  and  7  miles  north  of  Three  Forks,  Mont.,  and  is  marked  by  small 
cairn  of  rocks. 

[Latitude,  460  01'  03"-34.    Longitude,  111°  30^  31"-21.] 


To  station. 


Boulder . 
Bridger. . 
Gallatin  . 
Jefferson 


Azimuth. 

Back  azimuth. 

Log.  dist. 

0            /        '/ 

185    33    01 

209    07    50 

351    09    17 

41    02    13 

315    15    55 
119    32    27 
171    15    25 
220    40    44 

Meten. 
4-6383406 
4-7060882 
4  -8020898 
4  -7784316 

BOULDER. 


A  bare  double  peak,  in  Jefferson  Co.,  Mont.,  12  miles  northeast  of 
Boulder  Valley  and  30  miles  south  of  Helena,  2  miles  east  of  Elkhorn 
mining  camp.    Elevation,  9,400  feet.  ^    ^^^  ^  GoOqIc 
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Permanent  mark:  Stone  monument  8  feet  high. 

[Latitude,  46^  17'  48"-3.    Longitude,  lU^  54'  14".] 


To  sUttion. 


Tweedy . . 
PoweU.... 
K«M}p  Cool 
MitcheU.. 
Ox  Bow... 
Neihart . . . 

Elk 

Uridger. . . 

Crazy 

Junction  . 
Jefferson  . 


42 
94 
145 
150 
190 
232 
258 
306 
283 
315 
6 


lUtl 

). 

43 

27 

40 

17 

22 

20 

21 

54 

23 

62 

29 

24 

18 

57 

24 

43 

07 

10 

15 

55 

07 

27 

Back  azimuth. 

o 

.       II 

221 

57    42 

273 

53    35 

324 

45    51 

339 

05    25 

10 

31     18  1 

53 

26    00 

79 

08    54 

127 

06    27 

.    104 

17    41 

135 
186 


33    01  i 
02    67  I 


Log.  diat. 


Metert. 

5-087647 
4-019695 
5  047500 
4-911482 
4-850460 
5-095135 
4-D55483 

4  -970121 

5  111882 
4-638349 
4-882453 


JEFFERSON. 


r' 


i     '(t 


t 


(Local  name  Hollow  Top  or  Baldy.)    High  bare  limestone 
Madison  Co.,  Mont.,  at  head  of  North  Fork  of  North  Willow  Cree 
8  miles  southwest  of  Pony.    Elevation,  10,740  feet. 

Permanent  mark:  Stone  monument  7  feet  high. 

[LaUtude,  45°  86'  49"-38.    Longitude,  U2P  00'  29"*«2.] 


To  station. 

Asimutta.      j  Baqk  asimuth.    Log.  diat 

'                   i 

Tweedy 

1 

o         .       #«    1           0         /       /• 
79    18    38           250    37    42 
186    02    57              6    07    27 
220    40    44             41    02    13 
250    48    47             72    03    42 
225    38    32             46    32    54 
256    08    07  I          76    54    05 
208    04    36  1        118    32    05 
330    38    22           151     01    47 
214    37    19             35    12    49 

Meten, 

4-881706 
4-882453 
4-773431 
6-152230 
5  129725 
4-933160 
4  -756180 
4-946576 
5-046238 

Boulder 

J  unction 

Craiv  

Elk  ..:::.::::.::: 

Bridger 

Gallatin 

Hilgard 

Logan  

GALLATIN. 


A  high,  bare,  sharp  granite  peak  at  head  of  Hell  Roaring  Cre< 
latin  drainage),  in  Madison  Co.,  Mont,  about  26  miles  soutL 
Bozeman,  Mont.    Elevation,  10,968  feet. 

Permanent  mark:  Small  stone  monument  4  feet  high. 

[Latitude,  45<^  22'  13"-27.    Longitude,  111°  21'  56"-86.] 


To  station. 


Bmigrant  . . 

Crazy 

£lo(;tric 

Hilgard 

JeflerHon  ... 
Juuction  ... 
Point  Four  . 
BlaclcnioTe. . 

Bridger 

Cedar  Knoll 


Azimuth. 


282 
229 
313 
8 
118 
171 
109 
253 
215 
199 


31  59 

11  32 
58  38 
21  39 

32  05 
15  25 
09  00 

12  43 
14  14 
09  00 


Backai 

timi 

ith. 

Log.  diat. 

o 

, 

Meters. 

103 

00 

C5 

4  -7239772 

40 

58 

48 

5  0470310 

W4 

21 

07 

4 -7625041 

188 

17 

41 

4-7050281 

298 

04 

36 

4  -7561806 

351 

09 

17 

4  -8620898 

19 

14 

57 

4-5188944 

73 

28 

11 

4-4711043 

35 

32 

35 

4-7611481 

19 

14 

57 

4-5188944 
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BLACKMORK. 


A  peak  about  15  miles  south  of  Bozeman,  at  head  of  Cottonwood 
Creek,  in  Gallatin  Co.,  Mont.    Elevation,  10,11M>  feet. 
Permanent  mark :  Small  stone  pile. 

[Latitude,  45°  26'  48"-02.    Longitude,  llio  OCV  13"-40.] 


To  station. 


Gallatiii 

Cedar  Knoll . 
Graiisy  Knoll 

Bridger 

Eiui  jETant 

Electric 


Azin 

QUtll 

. 

o 

# 

// 

73 

28 

11 

142 

85 

17 

183 

16 

56 

187 

35 

17 

310 

51 

46 

344 

5& 

02 

Back  azimuth. 

Log.  diat. 

0 

, 

„ 

Metera. 

253 

12 

43 

4  -4711043 

322 

25 

4:1 

4-4566000 

3 

17 

49 

4-4410338 

7 

38 

07 

4 -5809114 

131 

04 

26 

4-4883049 

165 

65 

07 

4  -7034796 

EMIGRANT. 

A  high  volcanic  peak  in  Park  Co.,  Mont.,  on  east  side  of  Yellowstone 
River,  between  Emigrant  Gulch  and  Six  Mile  Creek,  C  miles  south- 
east of  Fridley's  Ranch.    Elevation,  10,968  feet.  • 

Permanent  mark :  Stone  monument  5  feet  high. 

[Latitude,  46°  15'  54"-18.    Longitude,  lioo  42'  25"-36.] 


To  station. 


Electric 

Hilgard..... 

Crazy 

Granite 

Havstack.. 

Inuex  

WaHhbume, 
Blaokmore., 
Gallatin... 

Bridgor . 

Sawtelle.... 


A;sin 

null 

1. 

o 

, 

,/ 

10 

46 

27 

67 

15 

80 

201 

37 

56 

278 

33 

35 

280 

44 

46 

205 

50 

10 

837 

18 

01 

131 

04 

26 

103 

00 

05 

163 

01 

52 

37 

06 

05 

Back  azimuth. 

Log.  diHt. 
Met4fr9. 

o 

, 

,/ 

199 

40 

54 

4  -4829363 

236 

43 

32 

4  -848&356 

21 

56 

57 

4  -9562002 

99 

00 

57 

4-8552200 

101 

05 

27 

4  -5801581 

116 

25 

16 

4  •8.'>04787 

157 

29 

37 

4  -7483054 

310 

51 

46 

4  -4>t83949 

282 

31 

59 

4  -7239772 

342 

51 

59 

4  -7884593 

210 

34 

50 

4  -9873343 

HAYSTACK. 

A  peak  in  Park  Co.,  Mont,  on  head  of  East  Fork  of  Main  Boulder 
River,  about  2  miles  south  of  Boulder  mining  camp.  Elevation,  10,972 
feet. 

Permanent  mark:  Small  rock  pile  5  feet  high. 

[LaUtade,  45©  11'  65"-89.    Longitude,  110°  13'  17"-58.] 


To  station. 

Azimuth. 

Back  azimuth. 

O            1          It 

246    05    55 
280    44    46 

Log.  dist. 

Electric 

o         /         /' 

66    32    06 
101    05    27 

Meters. 
4  -7237827 
4  -5891581 

Rm  {grant 

GRANITE. 


A  very  high,  rugged,  granite  peak  on  Granite  Range  TioPark  Co., 
Mont.,  at  the  head  of  Rosebud  Creek,  southwest  of  Red  Lodge  and 
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[BULL.  122. 


northeast  of  Gooke  City.    Has  never  been  occupied.    It  is  the  highest 
peak  in  Montana.    Elevation,  12,824  feet. 

[Latitude,  45°  09'  56".    Lougitnde,  lOO^  48'  22".] 


To  sUtion. 

Aximnth. 

Back  aximuth. 

Log.dis(. 

"Rmi^TAint 

O        1        n 

90    09    57 

O          /         It 

278    33    35 

Meter: 
4-85522 

IN1>KX. 

A  high,  rugged,  sharp  volcanic  peak  in  Big  Horn  Co.,  Wyo.,  about 
10  miles  southeast  of  Cooke  City,  Mont.  It  is  probably  inaccessible. 
Pilot  Peak  is  a  lower  point  2  miles  north.    Elevation,  11,740  feet. 

Permanent  mark :  None. 

[Latitude,  44°  58'  41"*88.    Longitade,  109o  52'  63"*07.1 


To  statioii. 

Azimath.        Back  azimuth. 

Log.dl8t 

Washbarne 

Electric 

O          /         II 

05    44    29 
92    48    11 
116    25    16 

o          /        '/ 

245    21    05 
272    07    37 
295    50    10 

MeUrt. 
4-6807840 
4-8777567 
4-8594787 

Bmi/jrant 

WASH BURNS. 


A  round,  bare,  flat-topped  point  on  Washbume  Range  in  Yellowstone 
National  Park,  at  head  of  Antelope  Greek.    Elevation,  10,000  feet. 
Permanent  mark :  Small  rock  monument  4  feet  high. 

[Latitude,  44©  47'  58"-95.    Longitude,  110©  26'  01"-85.] 


To  station. 


Sheridan. 
Sawtelle . 
Electric  . 
Index  — 
Yount... 
Emi  grant 


Azimuth. 

Back  azimuth. 

Log.  dial. 

O             1          II 

0            1         II 

Meten. 

7    20    28 

187    16    27 

A  -7747861 

72    22    01 

251    39    23 

4  •9J55509 

126    03    32 

305    46    26 

4  -5051298 

245    21    05 

65    44    20 

4-6807:J40 

333    16    43 

153    40    33 

5-0055609 

157    20    37 

337    18    01 

4-7483054 

ELECTRIC. 

A  high  volcanic  peak  in  northwest  portion  of  Yellowstone  National 
Park,  about  one-half  mile  north  of  the  Montana- Wyoming  boundary 
line.  It  is  7  miles  southwest  of  Cinnabar,  Mont.,  between  heads  of 
Cinnabar  and  Reese  creeks.    Elevation,  11,100  feet. 

Permanent  mark :  Small  stone  monument. 

[Latitude,  45°  00'  27"-04.    Longitude,  110^  50'  15"-05.] 


To  station. 


Sawt«lle 

Hilgard 

HavHtack... 

Intfox 

Wanhbume. 

Sheridan 

Kmigrani... 
Gallatin  .... 
Blackmore. . 


Azin 

luth 



Back  azimv 

ith. 

Log.  diat. 

o 

o 

, 

MeUr9. 

44 

34 

57 

224 

09 

18 

4-8:M19594 

78 

32 

19 

258 

25 

57 

4  -5790758 

246 

05 

55 

66 

32 

06 

4  -7237827 

272 

07 

37 

92 

48 

11 

4  -8777557 

305 

46 

26 

126 

03 

32 

4  -5951298 

343 

18 

08 

163 

31 

08 

4  -9330144 

100 

40 

54 

19 

46 

27 

4  -4829363 

134 

21 

07 

313 

5H 

38 

4  -7625041 

165 

05 

07 

344 

58 

02 

4  •7084796- 
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A  high,  rugged,  basaltic  peak  in  Madison  Co.,  Mont.,  about  15  miles 
Dorth  of  the  second  canyon  of  the  Madison  fiiver.  Has  not  been  occu- 
pied. 

Permanent  mark :  l^one. 


[Latitude,  U°  55'  08"- 17.    LoDgitude,  IIP  27'  32'"99. 


To  BUtion. 

Asimuth. 

o ,        /         " 

151    01    47 
258    26    57 
188    17    41 
238    43    32 

Bock  azimuth. 

Log.  dlst. 

Metert. 
4  •WK7«W 
4  -5790758 
4  -7050281 
4-8488356 

JefTenon 

O           '          /' 

380    38    22 

78    52    19 

8    21    39 

57    15    30 

Electric 

Gallatin 

Kmigrant^ ....-.,, 

SAWTKLLB. 

A  bare,  round-topped  point  on  Continental  pivide,  on  boundary 
between  Montana  and  Idaho,  southwest  of  Henry  Lake.  Has  not  been 
occupied.    Elevation,  10,000  feet. 

Permanent  mark:  !None. 


[Latitade,  44o  33'  56"-05.    Longitade,  lll^  26'  40"-33. ] 


To  station. 


Electric 

WaBhbume 
Sheridan  — 
Emigrant. . 


Azimuth. 


224  09  18 

251  39  23 

294  03  00 

216  34  50 


Back  azimuth. 

Log.  dlst. 

O         /          II 

Metert, 

44    34    57 

4  8369504 

72    22    01 

4  -9255599 

114    41    26 

4  •90:{aO70 

37    06    05 

4  -9873343 

SHERIDAN. 


Highest  peak  in  Bed  Mountain  Range,  Yellowstone  National  Park, 
between  Heart  and  Lewis  lakes.    Elevation,  10,400  feet. 
Permanent  mark:  Small  stone  monument. 

[Latitude,  44^  16'  06"'02.    Longitude,  IIQP  31'  44"-81.] 


To  station. ' 

Azimuth. 

Back  asimuth.  -  Log.  dist. 

i 

Sawtelle 

o        /        // 
114    41    26 
187    18    27 
300    31    55 
163    31    08 

o       '      "  \     Metert. 

294    Oy    00  ;    4-9033070 

7    20    28       4-7747361 

120    59    36       4-7906195 

343    18    08       4-9330144 

Waahburne 

Youut 

Electric 

YOUNT. 


A  high  volcanic  peak,  in  Big  Horn  Co.,  Wyo.,  at  extreme  head  of 
Upper  Yellowstone  River,  between  alpine  forks  of  that  stream,  and  1^ 
miles  north  of  Continental  Divide.  Has  not  been  occupied  as  triangu- 
lation  station.    Elevation,  12,130  feet. 
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Permanent  mark:  Stone  cairn  6  feet  high. 

[Latitude,  43°  50'  02"-76.    Longitude,  IO90  51'  58"-28.1 


To  station. 

Azimnth. 

Back  aziinutb. 

0        *      // 
333    16    43 
300    31    65 

Log.  dist. 

Waelilmrne 

Sheridan 

0       t      " 
153    40    33 
120    59    36 

Metert. 
5  0055600 
i  •7906195 

Highest  point  of  volcanic  range  in  Deer  Lodge  Co.,  Mont.,  12 
southwest  of  Deer  Lodge,  between  heads  of  Dempsey  and  Tin  Ci 
treeks.    Elevation,  10,300  feet. 

Permanent  mark :  Stone  monument  5  feet  high. 

[Latitude,  46°  21'  07"-3.     Longitude.  112^5  58'  4«"-6.] 


To  station. 


Bitter  Root 
McDonald  . 
Keep  Cool . 
Mitchell... 
OxBow. ... 
Tweedy  . . . 
Boulder  ... 


Azimuth. 


106  24  20 

148  22  40 

192  05  40 

217  05  20 

235  30  50 

359  19  41 

273  53  35 


Back  azimuth. 

Log.  dist. 

o       / 

„ 

Metert. 

285    30 

35 

5-007540 

328    01 

00 

5  132300 

12    17 

49 

4  -940526 

37    36 

06 

4  -945071 

56    25 

13 

5  061300 

179    20 

18 

4-985232 

94    40 

17 

4-919095 

TWEEDY. 


Highest  point  of  granite  range  in  Beaver  Head  Co.,  Mont.,  at 
of  Willow  Creek,  west  of  Apex  Station,  Utah  and  Northern 
road.  Has  not  been  occupied  as  triangulation  station.  Elev 
11,179  feet. 

[Latitude,  45°  28'  57"-0.    Longitude,  112°  57'  66"-6.J 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Powell 

o          /         /' 

179    20    18 
221    57    42 
259    87    42 

O          1         1' 

359    19    41 
42    43    27 
79    18    33 

UeUrt. 

4  -985232 

5  087647 
4  -881706 

Boulder. .......... 

Jeflerson 

BITTKR   R( 

30T. 

A  high  peak  on  the  Bitter  Root  range,  in  Missoula  Co.,  Mo 
miles  southwest  of  Missoula,  Mont.     Has  not  been  occupied. 

[Latitude,  46°  36'  12"-5.    Longitude,  114°  15'  14"-5.] 


To  Mtation. 

Azimuth. 

O            >         n 

253    39    51 
285    30    35 

Back  azimuth. 

Log.  dist. 

Mitchell 

o            •         •' 

75    06    06 
J06    24    2C 

MeUrM. 
5-19415 
5-00754 

Powell 
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A  high,  rocky  i>eak  in  Missoula  Co.,  Mont.,  probably  McDonald 
Peaky  ahont  15  miles  northeast  of  St.  Ignatius  Mission,  in  the  Flathead 
Indian  Keservation.    Has  not  been  occupied. 

[LaUtnde,  47o  23'  11".    Longitude,  US^  55'  18".] 


Azimuth. 

Back  azimuth. 

Log.  dist. 

O          '           " 

287    54S    00 
328    01    00 

O           /          1* 

108    47    50 
148    22    40 

Metrn. 

4-974«4 
5  13230 

• 

KEKP  COOL. 

To  BtAtlon. 

Keep  Cool 

PoweU 


On  Keep  Cool  Peak,  in  Deer  Lodge  Co.,  Mont.,  10  miles  north  of 
Lincoln   Gulch  (Big  Blackfoot  drainage.)    Elevation,  9,380  feet. 
Permanent  mark :  Stone  monument. 

[Latitude,  47°  07'  08"-2.    Longitude,  112°  44'  21"-2.] 


To  station. 


McDonald . 

Reeky 

Ox  Bow.... 
Mitchell ... 
Boulder — 
Powell 


Azimuth. 


108 


47  50  i 

170    85  19 

284    50  40  I 

293    20  41  ; 

324    45  51  I 

12    17  49 


ick  azimuth. 

Log.  dist. 

0        /       // 

MeUri. 

287    66    00 

4-974040 

356    32    36 

4-880359 

105    34    58 

4-898867 

113    45    65 

4-579482 

145    22    20 

6*047500 

192    OZ    40 

4-940526 

MITCHELL. 

High  point  on  continental  divide,  5  miles  northwest  of  Mitchell  rail- 
road station,  Montana  Central  Railroad.  Grassy  ridge.  Elevation, 
7,800  feet. 

Permanent  mark :  None. 

(Latitude,  46°  58'  66".    Longitude,  112°  16'  64".] 


To  station. 


Rocky 

Ox  Bow.... 

Boulder 

Powell 

Bitter  Hoot 
Keep  Cool . 


Azimuth 

O           1 

„ 

157    13 

U 

277    26 

34 

S39    05 

25 

37    36 

06 

75    06 

06 

113    45    55 


Back  azimuth. 

Log.  dist. 

o          »        // 

Meter: 

336    50    54 

5  002574 

97    50    36 

4  -624199 

150    21     54 

4-911482 

217    06    20 

4-945071 

253    39    51 

5  194150 

293    26    41 

i -570482 

OX   BOW  (MOORE8  MOUNTAIN). 

At  the  head  of  north  fork  of  Beaver  Creek,  in  Meagher  Co.,  Mont., 
abont  10  miles  north  of  York  post-ofiQce.  There  are  four  peaks  near 
the  station  of  nearly  the  same  elevation;  the  station  is  one  of  the  high- 
est ones*  farthest  nortbw^t.    Elevation,  8,000  feet. 
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Permanent  mark :  Pile  of  rocks  and  poles. 

[Latitude,  46°  55'  54"-8.    Longitude.  111°  44'  01"-1.] 


To  station. 


Kocky 

Arrow 

Neihart.... 

Elk 

Boulder 

Powell 

Mitchell... 
Keep  Cool . 
Crazy 


▲zimuth. 


141    00    08 
50 


238 
260    42 


01 
54    21 


304 

10  31  18 

56  25  13 

97  50  36 

105  34  58 


Back  azimuth. 

Log.  diet. 

o 

, 

„ 

MeUn. 

320 

13 

01 

5  103852 

59 

21 

57 

5  028724 

87 

31 

14 

4 -934222 

125 

37 

09 

4-963010 

190 

23 

52 

4-856460 

235 

30 

50 

5-061306 

277 

26 

34 

4-624199 

284 

50 

49 

4-898867 

132 

40 

31 

5  178892 

LOGAN. 

A  high  -pesbk  on  the  range  between  the  Missouri  and  Smith  r 
Meagher  Co.,  Mont.,  about  17  miles  northeast  of  Townsend 
Has  not  been  occupied.    Elevation,  9,400  feet. 

Permanent  mark:  None.  * 

[Latitude,  idP  26'  03"-5.    Longitude,  111©  11'  10"*0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Crazy  .*. 

O            1         If 

302    55    07 
85    12    49 

o         /        n. 

123    34    32 

.    214    37    19 

Meier: 

4-923815 

5-046288 

Jefferaon 

ELK. 

A  large  outcrop  of  rocks  at  the  southwest  end  of  a  moai 
Meagher  Co.,  Mont.,  10  miles  southeast  of  White  Sulphur  i 
There  is  a  small  stunted  pine  near  the  monument.  Elevatic 
feet. 

Permanent  mark :  A  small  cairn  of  rocks. 

[Latitude,  46°  27'  17"-6.    Longitude,  110°  45'  12"-3.1  , 


To  station. 

Azimuth. 

Baclc  azimuth. 

Log.  diat 

Bridger 

O         /         n 

11    01    56 
191    02    58 
252    41    21 
322    31    57 
46    32    54 
79    08    54 
125    37    09 

o          /        " 

190    53    58 
11    09    24 

Meter; 

4  874320 
4-766779 
5-061627 

5  129725 
4-955483 
4-963010 

Neihart 

Big  Snowy 

Crazy 

JefferHon 

225    38    32 
258    18    57 
304    54    21 

Boulder 

Ox  Bow 

CRAZY. 


Highest  point  of  Crazy  Mountains,  in  Park  Co.,  Mont.,  at 
Big  Timber  Creek.    Elevation,  11,178  feet. 


Digiti 


zed  by  Google 
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Permanent  mark:  Large  pile  of  rocks. 

[Lftiitade,  4fiP  QV  18"1.    Longitude,  lioo  UK  80''-2.  ] 
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To  stotioD. 

Axlmuth.        Back  aEimuth. 

1 

Log.ditt. 

Liviagflton 

Boulder 

16    40    42           106    32    60 
104    17    41  1        283    07    19 

Meter: 

4-696814 

5'iiiMia 

OxBow 

Big  Snowy 

WUaon 

132    40    31  1 5-l788»2 

221    55    45  1          42    37    36        5  041050 
280    36    22           110    0:i    Ifl'        l-TlIl'iS 

Paes 

340    24    49 

160    35    53         4  '778444 

Bmiffrant 

21    66    57 
64    04    25 
123    34    22 
49    58    48 
72    03    42 

201    87    66  1       4  •956*200  1 

BSSg".:;:::;::. 

243    35    56 
802    65    07 
229    11    32 
250    48    47 
346    23    58 
322    31    57 

4-757050 
4-923815 
6  047031 
5  152230 
5-035800 
4-783230 

LogAn  -- 

GaUatin 

Jefferson 

Neihart 

Elk 

BIO  SNOWY. 

On  highest  part  of  Big  Suowy  Mountains,  in  Fergus  Co.,  Mont., 
south  and  east  of  Half  Moon  Pass.    Elevation,  8,600  feet. 
Permanent  mark:  Stone  monoment  4  feet  higb. 

[Latitude,  46o  45'  12"-3.    Longitude,  109°  18'  48"-8.] 


To  station. 


A  dm  nth. 


Judith... 
Neihart.. 
Craay.... 
Elk 


187  42  20 
104  13  50 
42    37    36 


Hack  azimuth. 

Log.  dint. 

MeUre. 

4  -717817 
5-066122 
5-041060 

5  061627 

0            1         II 

7    46    24 

283    17    23 

221    55    45 

«    252    41    21 

JUDITH. 

Highest  i)eak  of  the  Judith  Mountains  (local  name,  North  Paciflc 
Peak),  in  Fergus  Co.,  Mont.,  about  15  miles  northeast  of  Lewiston, 
Mont.    Elevation,  6,400  feet. 

Permanent  mark:  Bock  monument  15  feet  higb. 

[Latitude,  47°  13' 07"-9.    Longitude,  109°  13' 15"-6.] 


To  BtAtion. 

Azimuth. 

Back  aslmuth. 

Log.  dist. 

Arrow  -r..r,.r„ 

o        /      */ 

103    40    18 

162    54    03 

7    46    24 

75    47    10 

O            /          II 

282    42    30 
342    35    03 
187    42    20 
254    46    19 

MeUre. 
5  005533 
5 -035100 

4  -717817 

5  •0360ir7 

Bear  Paw 

Big  Snowy 

A  large  bald  mountain  in  Meagher  Co.,  Mont.,  about  8  miles  west 
of  Boath  from  Glendennin  Post-OfBce  (Barker  Mining  Camp).  The 
station  is  on  the  highest  part  of  the  mountain,  west  end.  Elevation, 
9,200  feet. 

Bull.  122 ^20  "^ 
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Permanent  mark :  Stone  monument. 

[Latitude,  46°  58'  15"1.    Longitude.  110©  36'  22"-5.] 


To  atetion. 

Azimuth,      j  Back  aslmnth. 

Log.  dist. 

Shaw 

O          •         n 

121     34    22 

186    44    2:{ 

208    24    22 

254    46    19 

283    17    23 

346    23    58 

11    09    24 

53    26    00 

87    31    14 

O           1          II 

300    44    01 
6    47    53 

75"*47'"i6 

104    13    56 

MeUrt. 

5  005403 

4  -709051 

5-174812 

6-036097 

5-006122 

5-0.35800 

4  -766779 

5  095135 
4. 934222 

Arrow 

Bear  Paw 

Judith 

Big  Snowy 

Crazv 

Elk...:.:..: 

191     02    58 
232    29    24 
266    42    01 

Boulder 

Oxbow 

ARROW. 

On  Arrow  Peak,  in  Ohoteau  Co.,  Mont.,  the  second  highest  i 
the  Highwood  Mountains,  5  miles  south  of  east  from  High  wood 
between  heads  of  Highwood  and  Korth  Arrow  creeks.  Ele^ 
7,420  feet. 

Permanent  mark :  Itock  monument. 

[Latitude,  47°  25'  40"-7.    Longitude,  110^  31'  35"-9.  ] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Shaw 

O         '         // 

91    28    41 

114    20    50 

158  «33    50 

218    53    54 

6    47    53 

282    42    30 

59    21    57 

270    34    37 

MeUrt. 
4-965291 
5  026110 
5-230678 
5  016239 
4-709051 
5  -005533 
5-028724 

Teton 

Sweet  Grass 

Bear  Paw 

337    56    00 
39    32    50 
186    44    23 
103    40    18 
238    28    50 

Neihart 

Judith 

Oxbow 

SHAW. 


A  mesa  butte  in  Cascade  Co.,  Mont.,  6  miles  south  of  San 
Post-OflBce;  station  on  a  grassy  knoll  on  the  north  part  of 
Elevation,  4,700  feet. 

Permanent  mark :  Stone  monument  5  feet  high. 

[Latitude,  47°  26'  29"-7.    Longitude,  111°  44'  56"-7.] 


To  station. 


Teton 

Sweet  Grass. 

Bear  Paw 

Keihart 

Arrow 


Azimuth. 


172  56  30 

190  01  40 

242  38  41 

300  44  01 

270  34  37 


Back  azimuth. 

Log.  dist. 

O           »         '/ 

MeUrt. 

4  -619460 
5-201000 
5-245893 

5  -005403 
4-965291 

10    18    30 

121     34    22 
91    28    41 
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idge,  in'Choteau  Co.,  Mont,  20  miles  north  of  Sun  River 
[out.,  at  liead  of  Muddy  Creek. 

[Laiitade,  47°  48'  48"-0.    Longitude.  111°  49'  02"'4.] 


To  station. 

Azimuth. 

Back  aaimnth. 

I^g.  dlat. 

o       /        n 
114    20    50 
172    56    30 

MeUrt. 
5  02«110 

"^haw                 ••  -  ................ 

4-619460 

ROCKY. 

L  rocky  x^ak  on  the  summit  of  the  range  in  Choteau  Co., 
30  miles  west  of  Choteau  Post-Office.    Has  not  been 

[Latitude,  47°  48'  53"-5.    Longitude,  112o  48'  03'"  1.] 


To  Btation. 

Asimuth. 

Back  azimuth. ' 

O          /         n 

157    13    44 
176    35    19 
141    00    08 

Log.dist. 

Mitchell 

O         ,        n 
336    50    54 
356    32    86 
320    13    01 

Meter». 
5  002574 

4  -889359 

5  103852 

liecp  Cool 

L>aLbow 

SWEET  GR 

ASS. 

ed  butte  in  the  Sweet  Grass  Hills  in  Choteau  Co.,  Mont., 
ill  boundary.    Has  not  been  occupied. 

[Latitude,  48°  50'  52"-6.    I/ongitnde,  UP  22'  21"0.] 


To  station. 

Asimuth. 

Back  asslmuth. 

Log.  diet. 

\rrow 

o        /         // 

337    56    00 

10    18    30 

0           '           // 

158    33    60 
190    01    40 

MeterM. 
5  -230678 
5-201000 

Siiaw ............. 

BEAR  PA 

W. 

t  cone,  highest  point  in  the  Bear  Paw  mountains  in 
Mont.^  about  25  miles  southeast  of  Fort  Assinniboiue; 

[Latitude,  48°  09'  00".    Longitude,  \WP  38'  58".] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

%.rTOW 

O           /         '/ 

39    32    50 
342    &5    03 

0         /       // 
218    53    54 
162    54    03 
208    24    22 
242    38    41 

Metert. 
5. 01G239 
5. 035100 
6. 174812 
5.245893 

Tndith 

Veihart 

Jhaw 

LIVINGSTON. 


it  in  Park  Co.,  Mont.,  7  miles  southeast  from  town  of 
head  of  Suce  Creek,    Elevation,  9,400  feet. 

'        '  I  Jinn 
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Permaneiit  mark:  Eock  monument  8  feet  high. 


(lAtitado,  450  85'  30"e.    Longitude.  UfP  27'  33 

"•6.] 

To  siatiou.  • 

Azimuth. 

Back  azimuth. 

Log.dist. 

Wil»on 

0        /      /* 
244    02    24 
284    28    33 
121    12    24 
196    32    50 

o        /      /» 

04    37    03 

104    47    25 

300    51    52 

16    40    42 

MeUtrt. 
4.8429790 
4. 5500913 
4.6383223 
4.6963140 

Pass 

Bridcer 

Craz V 

PASS. 

Near  eastern  end  of  high  rocky  limestone  ridge  between  t\i 
east  branches  of  East  Boulder  River,  in  Yellowstone  Co.,  Men 
southern  of  these  two  branches  is  generally  dry  and  has  a  trail  i 
up  it  and  over  pass  at  head  to  Nye  Citj'.    Elevation,  9,200  feel 

Permanent  mark :  Bock  monument  5  feet  high. 
I 

[Latitude,  45°  30'  39"-8.    Longitude,  llO^  01'  08"-4.] 


To  atatioD. 


Wilson 

Whit4?  Beaver, 
Stillwater  . . . . 

Crazy 

Livingston  . . . 


Azimuth. 


215  56  40 

237  01  06 

255  34  07 

100  35  53 

104  47  25 


Back  Azimuth. 

Log  dist. 

o 

/ 

,, 

Meters. 

36 

12 

23 

4-6852485 

57 

31 

57 

4-8231473 

7ft 

53 

17 

4-5573305 

340 

24 

49 

4*7784442 

284 

28 

38 

4-5500913 

WILSON. 

A  small  butte  on  large  mesa,  in  Park  Co.,  Mont.,  east  of  Swee 
Greek  and  south  of  east  fork  of  Sweet  Grass  Creek.  A  road  p 
few  hundred  yards  north  and  descends  into  the  head  of  a  cany 
half  mi?e  northwest,  where  there  is  a  spring. 

Permanent  mark:  Stone  monument  7  feet  high. 

[Latitude,  45°  51'  48"1.    Longitude,  109°  89^  10"1.] 


To  station. 

Azimath. 

Back  azimuth. 

Log.  dist. 

White  Beaver 

Shane 

O           /          II 

276    29    50 
315    55    21 
348    06    31 
110    03    16 
86    12    23 
64    37    03 

O            1         11 

96    45    00 
134    17    31 
168    10    01 
280    36    22 
215    56    40 
2U    02    24 

MeUrt. 

4-4401336 

4 -7482890 

4  4902387 

4-7111238 

4-6852485 

4-8429790 

Stillwater 

Crazy 

Pass 

Livingston 

STILLWATER. 

On  bare,  grassy  hill  (limestone),  in  YeUowstone  Co.,  Mont., 
northwest  of  junction  of  Stillwater  Eiver  and  Kosebud  Cre< 
fourth  of  a  mile  east  is  a  small  pond,  and  between  it  and  the 
runs  a  road  to  the  Yellowstone  Kiver. 

uigiiized  by  VjOOQ IC 
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Permanent  mark:  Tripod  of  pine-tree  tmnks,  10  feet  high. 

[LAtitnde,  45°  35'  28"0.    Longitude,  109(3  34/ 16"-2.] 
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To  station. 

Asimnth. 

Back  azimuth. 

Log.  diet. 

White  Beaver 

Shane  

0  '  II 
217  47  41 
284    15    46 

75  53  17 
168    10    01 

0       1      II 

37    50    18 

104    34    23 

256    34    07 

348    06    31 

Meten, 
4-5855021 
4-5446244 
4  -5.'(73306 
4  -4902387 

Pau 

Wilaon 

WHITE  BBAVER. 


On  a  high,  bare  hill  east  of  White  Beaver  Greek,  and  aboat  12 
miles  north  of  Yellowstone  River.  From  the  point  the  ridge  runs 
easterly,  fbrming  divide  between  Eeyser  Creek  and  Lake  Basin.  The 
station  is  on  the  boundary  between  Park  and  Yellowstone  counties, 
Mont. 

Permanent  mark :  A  county  monument  3  feet*east  of  the  station. 

[Latitude,  45^  50'  05"-2.    Longitude,  100°  18'  01"*8.] 


To  station. 

Asimnth. 

Back  azimuth. 

Log.  diet. 

Canyon 

• 

o          /        #/ 

209    54    18 

302    15    02 

340    18    14 

96    45    00 

37    50    18 

57    31    57 

o         /        " 

90    16    04 
122    45    14 
100    25    16 
278    29    50 
217    47    41 
237    01    06 

MeUn. 
4-5043860 
4-8128805 
4-5790908 
4-4401336 
4  -5355021 
4-8231473 

BeoBda^ 

Shane...". 

Wilmm 

Stillwater 

Pam 

SHAKE. 

On  bighest  point  of  a  bare,  grassy  ridge  at  head  of  Shane  Greek,  in 
Yellowstone  Co.,  Mont.,  about  12  miles  southeast  of  Stillwater  and  5 
miles  sonth  of  Yellowstone  Biver.  An  old  road  running  between  Shane 
Greek  and  Bed  Lodge  passes  along  ridge,  50  feet  south  of  station.  Ele- 
vation, 4,955  feet.  •  # 

[Latitude.  45o  80'  45"-3.    Longitude,  IO90  08'  ll"-5.] 


Station. 

Azimuth. 

Back  asimnth. 

Log.  diet. 

Canyon.. 

0       1      *' 
216    84    01 
268    37    07 
134    17    31 
160    25    16 
104    34    23 

0       f      'I 

36    48    42 

89    00    13 

313    55    21 

340    18    14 

284    15    46 

4-6491423 
4-6251180 
4-7482890 
4 -5799908 
4 -5446244 

Boundary 

Wilaon.. 

White  Beaver.... 
Stillwater 

CANYON. 


On  low,  small,  grassy  knoll,  in  Yellowstone  Co.,  Mont.,  one-fourth  of 
a  mUe  north  of  bluff  facing  south,  overlooking  basin  of  Ganyon  Creek 
4  to  5  miles  north.   Point  is  about  10  miles  east  of  Coomb's  ranch,  on 
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south  fork  of  GaDyon  Creek.    A  great  grassy  flat  stretches  to  tl 
aud  west. 

[Latitude,  45°  50'  03"-2.    Longitude,  108°  47'  40"-9.] 


Station. 

Azimuth. 

Back  azimuth.    Log.  dist 

Abfiaroka 

BillinfTH    

O           /          n 

285    01    21 
296    29    56 
309    38    57 
336    04    41 
90    16    04 
36    48    42 

0       '       "        Metert. 
105    29    06       4-7164202 
116    44    22       4-4655250 
129    58    59       4-6749962 
156    13    11  ,    4-5812607 
269    54    18       4-5043859 
216    34    01  1    4-6491423 

MauvaiH  Terre — 
Boundary 

WhitH  Beaver .... 
Shane 

On  a  bahl  clay  butte  in  Yellowstone  Co.,  Mont.,  2J  miles  east 
Creek  and  6  miles  south  of  Billings  and  2  miles  southwest  of  ro 
Yellowstone  ferry  to  Pryor  Creek. 

[Latitude,  45©  42'  59"-3.    Longitude,  108°  27'  32"-2.] 


To  Htation. 

Azimuth,      j  Baok  azimuth. 

1 

Log.  dist. 

Absaroka 

Mau vain  Terre 

('anyon 

O          /           " 

271     19    46 
329    17    20 
116    44    22 
26    19    05 

O           >           " 

9L    33    05 
149    22    57 
296    29    56 
•206    13    10 

Meters. 
4  3826370 
4-3011815 
4-4665250 
4-3856090 

Boundary 

BOUNDARY. 

On  a  high  mesa  between  Pryor  Creek  and  Clark's  Ford  divid< 
miles  west  of  Pryor  Creek.  It  is  at  the  hea<l  of  Blue  Creek, 
west  boundary  line  of  the  Crow  Indian  Eesei*vation,  in  Montana, 
the  station  the  mesa  drops  down  Jibruptly  on  the  south. 

Permanent  mark :  Box  elder  tree  in  center  of  stone  monamei 


[Latitude,  4£o  31'  13"-7.    Longitude,  lOS''  35'  48"-5.] 


To  station. 


Billings 

Abnaroka.  — 
Mauvais  Temt 
White  Boaver 

Shane , 

Canyon  


/Lzin 

luth 

— 

0 

206 

13 

10 

2.38 

36 

17 

257 

36 

15 

122 

45 

14 

80 

00 

IH 

156 

13 

11 

Back  azim 

nth. 

Log.  diat. 

0           ' 

// 

Meters. 

26    19 

05 

4-3855090 

58    55 

29 

4-6111079 

77    47 

46 

4  -3320681 

302     15 

02 

4-81-29805 

268    37 

07 

4-6251180 

336    04 

41 

4-5812607 

MAUVAIS   TERRK. 


On  high  grassy  ridge  or  mesa  in  Crow  Indian  Reservation, 
between  drainage  of  Fly  Creek  and  East  Fork  (dry)  of  Pryor 
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s  east  of  Pryor  Creek.    The  station  is  on  the  edge  of  the 
""  bluff  overlooking  Bast  Fork. 

[Latitude.  4SP  33'  41"-0.    Lon|(Xtnde,  108»  W  41"*1.] 


To  sUtion. 


Absaroka. 

Mesa 

Far  West . 
Boundary, 
Canvon . . . 
Billiiigs.. 


Azimuth. 


Back  asimuth.    Log.  dist. 


219  50  09 

281  35  54 

262  10  35 

77  47  46 

129  58  59 

149  22  57 


0 

/ 

"    i 

40 

10 

49 

51 

66 

32 

82 

39 

63 

267 

36 

15 

309 

88 

57 

d:: 

17 

20 

MeUrt. 
4-3862426 
4-678--'773 
4-6313331 
4  3320681 
4*6749962 
4 '3011815 


ABSAROKA. 

snd  of  mesa  between  Fly  and  Pryor  creeks,  in  Crow  Indian 
Montana,  near  head  of  Indian  Creek  and  5  miles  south 
Fort  Custer  road. 

[Latitude,  45°  42'  39"-7.    Longitude,  108°  08'  56"-7.] 


To  Btation. 


Mesa 

Far  West 

Billings 

Mauvais  Terre 

Boundary 

Canyon 


Azimuth. 


I 


241  00  23 

291  01  30 

91  33  05 

40  10  49 

58  55  29 

106  29  06 


ck  azimuth. 

Log.  dist. 

O           /           II 

MfUrt. 

61     19    21 

4  -4279156 

111    17    09 

4  -4H;{8382 

271     19    46 

4  -3826370 

219    59    09 

4  -8362426 

238    86    17 

4-6111079 

285    01    21 

4  -7164202 

e  south  end  of  Pine  Bidge,  in  Crow  Indian  Reservation, 
dies  north  of  Billings  and  Fort  Custer  road. 

[Latitude,  45o  49'  37"-6.    Longitude,  107°  60'  60"-3.] 


To  station. 

Azimuth 

04 
15 
01 
22 
32 
48 
24 

Back  azimuth. 

O           /          " 

74  10  06 
114  29  12 
168  27  43 
241  06  23 
231    35    54 

92  00  34 
143    22    07 

Log.  dist. 

Ryan 

Abbott 

Far  West 

0 

253 
294 
348 
61 
51 
271 
323 

63 
09 
25 
19 
56 
51 
16 

Mrtert. 
4  -5042215 
4  •.5981J025 
4-3^71066 

Absaroka 

4-4279156 

Mauvais  Terre 

Xortb  Point 

South  Point 

4  -67S'J77:{ 
4  •2(HM'.29() 
4  Z  JJ«i«80 

ABBOTT  (ABBOTT'S  URN). 

nmost  of  four  buttes,  in  Crow  Indian  Beservation,  Mon- 
to  8  miles  north  of  Crow  Indian  Agency  and  2  to  3  miles 
Fort  Custer  and  Fort  Keogh  road.    There  is  a  peculiar 
itone  pinnacle  on  southeast  slope. 
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312  RESULTS  OP  PRIMARY  TRIANGULATION. 

Permanent  mark :  Bock  monument  6  feet  high. 

[Latitude,  45©  40'  48"-8.    Longitade,  107°  22'  59"-5] 


{BVtL.tn, 


To  station. 


BottraOrMs 

Far  Went 

Pise  Kidge  . . 

Cuater 

Bosebud 

Meaa 

South  Point.. 
North  Point . 
Ryan 


Aaimuth. 


21    15  66 

76    32  06 

147    65  20 

325    33  07 

338    07  45 

20  12 


114 

95  24 

128  03 

168  00 


Back  asimnth. 

Log.  diet. 

0 

, 

II 

MeUn. 

201 

06 

11 

4  5927068 

256 

14 

63 

4-5077235 

327 

43 

26 

4-6056647 

145 

37 

81 

4  1610686 

158 

16 

55 

4-6037525 

294 

00 

15 

4-6980025 

276 

10 

45 

4  -4128460 

807 

52 

13 

4-4092320 

847 

67 

14 

4-4094429 

NORTH  POINT. 

In  Grow  Indian  Eeservation,  Mont.,  on  first  bench,  three-foarths  of  a 
mile  west  of  Big  Horn  Biver  and  5  miles  below  Fort  Caster  Ferry. 

Permanent  mark :  A  steel  wagon  axle  3  inches  in  diameter,  set  2  feet 
in  the  ground  and  projecting  a  few  inches  above,  with  cross  cut  on 
upper  surface. 

[Latitude,  46o  49'  20"-10.    Longitude.  107°  38'  35"-41.] 


To  atation. 

Admnth. 

Back  aslmuth. 

Log.diat. 

Abbott 

o          /         /' 

307    62    13 

336    51    34 

22    21    49 

28    19    64 

92    CO    34 

0        /        n 
128    03    24 
166    64    04 
202    18    62 
208    17    48 
271    61    48 

MtUrt. 
4-409232 
4  063616 
4  160826 
3-903846 
4-200629 

BaatBaae 

South  Point 

WeatBaae 

Meaa 

SOUTH  POI 

NT. 

In  Crow  Indian  Reservation,  Mont.,  on  a  small  butte  8  miles  south- 
west of  Fort  Custer  and  3  miles  south  of  Billings  and  Fort  Custer  road. 

Permanent  mark :  A  steel  wagon  axle  3  inches  in  diameter,  set  2  feet 
in  the  ground  and  projecting  a  few  inches  above,  with  cross  cut  on 
upx>er  surface. 

[Latitude,  45°  42'  06"-21.    Longitude,  107©,  42'  60"-ll.l 


To  Btatiou. 

Aaimnth. 

Back  azimuth. 

Log.  diet. 

Meaa 

0           /        1 

143    22    07 
106    01    21 
202    18    52 
254    40    87 
275    10    45 

o       /      // 
3-23    16    24 
16    02    17 
22    21    49 
74    46    10 
06    24    67 

Metfr$. 
4-239808 
3-817202 
4-160826 
3-818203 
4*412846 

WeatBaae 

North  Point 

East  Baae      ...... 

Abbott 

KAST  BASE. 


In  Crow  Indian  Beservation,  Mont.,  about  100  yards  from  west  bank 
of  Big  Horn  Biver,  opposite  Fort  Custer,  and  three-fourths  of  a  mile 
above  Fort  Custer  Ferry.  ^,g, ,,,,  ,y  Google 
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Permanent  mark :  A  4-ineh  cast-iron  pipe  with  cap,  set  3  feet  in  the 
gronnd  and  projecting  abont  1  foot  above,  with  cross  cat  cm  upper  snr- 
fEMseofcap. 

[Latitude.  45o  43'  3S"'21.    Lon^tnde,  107o  35'  05"0.] 


To  stotion. 

Azinmtli.      ;  Bock  asimuth. 

0         t        II                o         1        n 

74    46    10          254    40    37 
118    18    40          208    14    02 
156    54    04          836    51    84 

Log.  dtot. 

Sontli  Point 

West  Base 

Worth  Point 

Mtter$. 
8-616208 
8-966681 
4-063616 

WEST  BASS. 

In  Grow  Indian  Reservation,  Mont.,  abont  6J  miles  northwest  of 
Fort  Caster  and  2  miles  north  of  Billings  and  Fort  Ouster  road.  One- 
eighth  of  a  mile  north  is  a  spring  in  dry  ca&yon. 

Permanent  mark:  A  4-inch  cast-iron  pipe  with  cap,  set  3  feet  in  the 
gFonnd  and  projecting  about  1  foot  above,  with  cross  cat  on  upper 
sorfoce  of  cap. 

[Latitade,  45o  45'  81"*57.    Longitade,  lOTo  41'  81" -36.] 


To  stotion. 

Asimoth. 

Back  asimutb. 

Log.  diet. 

Korth  Point 

BaatBaee 

Sonth  Point 

O           1          II 

208    17    48 

298    14    02 

15    08    17 

O           t          II 

28    19    54 

118    18    40 

»     196    01    21 

MeUn, 
8-903846 
8.056681 
8-817202 

RYAN. 


On  high  mesa  in  Grow  Indian  Beservation,  Montana,  about  5  miles 
east  of  stage  station  on  Big  Horn  River,  between  Caster  Station  and 
Fort  Custer. 

[Latitade,  45^  64'  22"1.    Longitude,  107°  27'  07"-0.] 


To  stotion. 

Asimnth. 

Back  azimuth. 

Log.  diBt. 

FarWfl6t 

O         '        */ 
88    29    14 
119    21    28 

158  46    01 

159  50    06 
168    43    45 
847    57    14 

74    10    06 

O           /          II 

218    14    56 

299    12    31 

338  .19    29 

339  54    41 
848    40    56 
168    00    U 
253    53    04 

Meten. 

4-6199678 

4-2662940 

4-5088867 

4-3670918 

4-4085105 

4-4091429 

4-5042215 

Pine  Ridge 

Terry 

WeetBaae 

Kant  Baee        

Abbott   

Mesa 

FINE  RIDGE. 


On  east  slope  of  Pine  Bidge,  in  Grow  Indian  Beservation,  Montana, 
about  10  miles  west  of  Caster  Station. 
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EESULT8  OP  PRIMARY  tBIANGULATION. 


Ill 


Permanent  mark :  A  peculiar  spreading  pine  ttee,  1^  feet  in  dis 
leaning  down  hill. 

[Latitude.  45=^  59'  14"'6.     Longitude,  107°  39'  34"-7.] 


To  station. 

Azimuth. 

Back  azimutli. 

Log.  dist. 

Terry 

o  /  // 
191  40  18 
212    11    24 

13  08  51 
299  12  31 
327    43    26 

O           1         11 

11    42    44 
32    15    55 
193    03    20 
110    21     28 
147    55    20 

4-3322294 
4-1813560 
4-6317223 
4-2662940 
4-6056647 

West  Base 

Far  West 

Rvan 

Aobott 

WEST  BASE   (CUSTEU   STATION). 

In  Crow  Indian  Reservation,  Mont.,  on  highest  i>oint  (we«t 
mesa,  south  of  Custer  Station,  about  2J  miles  west  of  stage  re 
from  3  to  4  miles  from  Custer  Station. 

[Latitude.  46°  06'  10"-6.    Longitude,  107°  33'  18"-1.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Terry 

o          /          // 

155    32    32 

222    20    57 

32    15    55 

339    54    41 

o  /  // 
335    30    27 

42  22  36 
212  11  24 
159    59    08 

MeUr». 
3  •9547030 
3-6427125 
4-1813560 
4-3670918 

East  Base 

Pine  Ridge 

Ryan 

EAST  BASE   (CUSTER  STATION;. 

On  edge  of  mesa,  in  Crow  Indian  Reservation,  Mont.,  2  railed 
east  of  Custer  Station  and  two-thirds  of  a  mile  east  of  Fort  Cu8t4 
road. 

[Latitude,  46©  07'  55"-7.    Longitude,  107°  31'  00"-3.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Terry 

O         /          " 

126    33    21 
348    40    58 
42    22    36 

o           /        '/ 

306    29    36 
168    43    45 
222    20    57 

UeUrn. 

3  -9203511 

4  -4085105 
3  -6427125 

Ryan 

West  Base 

On  south  edge  of  partly  timbered  mesa,  in  Yellowstone  Co., 
4  miles  north  of  Yellowstone  River,  at  Custer  Station.  Thedr^ 
age  which  heads  at  south  foot  of  mesa,  near  signal,  enters  Yello 
River  half  a  mile  above  ferry,  at  Junction  City. 


[Latitude,  46°  lO'  36"-2.    Longitude,  107°  36' 

12"-0.] 

To  station. 

Axiniuth. 

Ba4:k  azimuth. 

O           1         II 

126    33    21 
1.55    32    32 
1.58    46    01 
191     40    18 

Log.  dlat. 

Eaf^tBase 

O            1          II 

306    29    36 

335    30    27 

338    30    20 

11     42    44 

MeterM. 
3-9203511 

3  -9547030 

4  •5088867 
4-3322294 

West  Base 

Ryan 

Pine  Ridge 

Digitized  by 


Google 


MONTANA. 


316 


PAB  WB8T. 


just  east  of  large  mesa,  in  Grow  Indian  Beservation,  Mont., 
^  west  of  Big  Horn  Biver  and  13  mijes  southwest  of  Fort 

[Latitude,  45°  36'  43"-5.    Longitude,  107°  47'  a4"-3.] 


Station. 


PineRidgo 

Custer 

Konebud , 

Kotten  Gnuw.. 

AbsarokA 

Ryan , 

Abbott 

Mauvaise  Terr© 
Meaa 


Ill 

38    29 
256    14 


Azimuth.       Back  azimuth.     Log.  diat. 


T 


103  03  29  > 

275  47  06  > 

302  48  28 

09  57 

17  09 


14  , 
53  I 
82  30  53 
168  27  43 


13  08  51 

96  08  42 

122  53  48 

149  19  22 

291  01  30 

218  14  56 


76 
262 


16 


348    25    01 


MeUra. 
4-6317223 
4-5970066 
4  -7404811 
4  -5270876 
4-4838382 
4  -6199678 
4  -5077235 
4-6313331 
4-3871966 


CUSTER. 

ndian  Reservation,  Mont.,  on  a  rocky  butte  8  miles  east  of 
7,  partly  timbered  below,  and  having  a  large  sandstone 
the  summit.  A  road  leaving  the  Grow  Agency  and  going 
age  immediately  opposite  runs  directly  to  the  station. 

[Latitude,  45°  34'  30"-4.    Longitude,  107o  16'  50"-l.] 


To  station 

Seno 

Kotten  Grass 

Kosebud 

Abbott 

Far  West 


Azimuth. 


16  38  43 

41  54  45 

344  52  50 

146  37  31 

96  08  42 


BaclE  azimi 

ith. 

I^g.  dist. 

O           1 

Meters. 

196    31 

41 

4  -6548219 

221    42 

37 

4-5223663 

164    56 

36 

4  -42:W948 

325    33 

07 

4  15108:^6 

275    47 

06 

4-5970066 

ROrrBN   GRASS. 

assy  butte  on  divide  just  east  of  Rotten  Grass  Greek-  in 
Reservation,  Mont.    It  is  3  miles  eiist  of  Rotten  Grass 
es  southeast  of  Xavier  Mission,  and  3  miles  north  of  road 
Grass  Greek  to  Lodge  Grass  Greek. 

[Latitude,  45°  21'  06"-6.     Longitude,  107°  33'  51"-7.] 


To  station. 
Reno 

Azimuth. 

O           .        n 

336    06    05 
149    19    22 
221    42    37 
271    24    40 
201     08    11 

Back  azimuth. 

o          .         /' 

153    11    09 
329    09    57 
41    54    45 
91    40    33 
21    15    66 

Log.  dist. 

Meters. 
4  -3160829 
4  •.'>270876 
4  •522:»6«3 
4  ■4fi49():V2 
4-5927058 

Far  West 

Cnst^^r 

Koaebnd 

Abbott 
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RESULTS  OF   PRIMARY   TRIANGULATION. 

ROSEBUD. 


lm7u..nL 


.  On  partly  timbered  point  in  Bosebnd  Mountains,  in  Grow  Indian 
Beserrataon,  Mont.,  8  miles  north  of  east  of  mouth  of  Lodge  Grass 
Creek,  at  head  of  Snake  Greek.  There  are  wood  roads  crossing  the 
ridge  on  each  side  (north  and  south)  of  the  station,  one  running  ap 
^nake  Greek  and  the  other  up  a  creek  which  enters  the  Little  Horn  just 
above  the  mouth  of  Lodge  Grass  Greek. 

[Lfttitade,  4SP  20'  41"-2.    Longitude.  lOT^  11'  32''-4.1 


To  station. 

Asimuth. 

Back  azimutb. 

Log.  dlst. 

Bed  Bluff 

o          »        ti 

00    01    68 
30    26    46 
48    22    66 
91    40    83 
164    56    86 
122    53    48 
158    15    56 

0          /         " 

180    01    57 
210    16    37 
228    12    09 
271    24    40 
344    52    60 
302    48    28 
838    07    45 

Metert, 
4-5326235 
4-6684396 
4  -4246037 
4-4649032 
4*4234948 
4  -7404811 
4  -6037525 

LiUleHorn 

Baoo 

Rotten  Grass 

Coster 

Far  West 

Abbott 

RENO. 

On  west  end  of  mesa,  in  Grow  Indian  Beservation^  Mont.,  3  miles 
west  of  Little  Horn  Ganyon.  There  is  a  high,  flat-topped  butte  8  miles 
west,  and  a  high  mesa  beyond  this,  sloping  to  Lodge  Grass  Greek.  Tlie 
station  Mesa  is  between  the  second  and  third  large  drainages  south  of 
Lodge  Grass  Greek. 

[Latitude,  45o  11'  08"-3.    Longitude,  lOTo  26'  42"-7.] 


To  station. 

Asimuth. 

Back  asimuth. 

Log.  dlst 

Red  Bluff 

o       »      »• 
309    26    16 
355    21    13 
153    11    09 
846    17    44 
196    31    41 
228    12    09 

o       »      « 
129    37    00 
175    21    50 
333    06    05 

JMsrv. 
4-4111685 
4  1554425 
4  3160829 
4-9625670 
4  -6548219 
4  -4246037 

LitUeHom 

Rotten  Grass 

Cloud  Peak 

Custer 

16    38    43 
48    22    56 

Bosebud 

LITTLE  HORN. 

In  Grow  Indian  Reservation,  Mont.,  on  grassy  butte  (steep  on  sooth 
with  road  at  foot),  between  Little  Horn  and  Pass  creeks,  3^  miles  soutb- 
west  of  stage  station  and  about  2  miles  north  of  Wyoming-Montana  line, 

[Latitude,  45°  08'  26".    Longitude,  107°  25"  49''-7.] 


To  sUtion. 

Aximuth. 

Ked  Bluff 

O           1         " 

276    26    58 

Rosebud 

210    16    37 

Reno 

355    21    13 

Back  azimuth. 

Log.diat. 

O         1       // 
96    37    04 
30    26    46 
175    21    50 

JTetert. 
4-2756055 
4-5684396 
4  1554426 
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RBD  BLUFF. 

On  large  red  bill,  in  Orow  Indian  Beaervation,  Mont.,  at  sonth  end  of 
Bosebud  Bange,  1^  miles  east  of  Owl  Creek  and  2  miles  nortb  of  Wyo- 
ming-Montana line. 

Permanent  mark:  Tripod  of  pine  trees  and  stones. 

[Latitnde,  46o  02'  W'9.    Longitude,  107°  11'  38"-3.] 


To  station. 

Aslmnth. 

Back  asimnth. 

Log.  diat. 

Iteno 

O         t        n 

120    37    00 
180    01    67 

0           1         ti 

300    20    16 
oeo    01    58 

i -4111685 
4-5326235 
4-2756665 

BoMbad 

LitUeHorn 

96    37    04 

276    26    58 

CLOUD    PKAK. 

The  highest  x>eAk  of  the  Big  Horn  Mountains,  Wyo.,  about  24  miles 
west  of  Fort  McKinney^  Wyo.,  and  probably  on  boundary  line  between 
Big  Horn  and  Johnson  counties.  It  has  not  been  occupied  and  is  poorly 
located.     Elevation^  12,926  feet. 

Permanent  mark:  A  large  cairn  of  rocks  on  the  summit. 


[Latitude,  44<' 

23'  00"- 2.    Longitude,  107°  10'  23"-0.] 

To  station. 

Asimuth. 

Back  asimuth. 

Log.  dist. 

Seno 

0         t         '1 

346    17    44 

4-062567 
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IDAHO. 
METHODS  OF  WORK. 

The  triangulation  in  Idaho  covers  an  area  of  about  '. 
miles,  in  the  form  of  a  parallelogram,  100  miles  in  breadtl 
ill  length,  in  the  center  of  the  southern  part  of  the  Stai 
trum  the  western  boundary  as  far  east  as  Hailey.  Work 
the  summer  of  1889  and  continued  during  the  seasons  of 

A  base  line  4f  miles  in  length  was  measured  near  B< 
triiiiigulation  expansion  from  this  base  governs  the  topog 
III  the  measurement  of  the  base  a  steel  tape  line  100  feet  i  — 
used  with  a  resulting  i)robable  error  of  0.19  foot.    In  th€ 
telegraphic  connection  was  had  with  the  observatory  at  S 

af^tronomical  observations  were  taken  to  determine  the     

pirr  near  the  west  end  of  the  Boise  base  and  the  initial 
angulation. 

In  expanding  this  base  a  7-inch  theodolite,  reading  to  10 1 
used  during  the  seasons  of  1889  and  1890.  During  the  sea 
and  1892  a  10-inch  theodolite,  with  micrometer  microsco 
to  2  seconds,  was  used.  Circle  readings,  direct  and  reven 
general  order  of  procedure,  and  as  a  rule  angles  were  measu 
piHuts,  without  artificial  signals,  these  signals  not  being  ba 
stiition  was  occupied,  the  natural  points  generally  being 
determinate.  In  a  few  instances  in  which  the  object  sight€ 
gOiHl  natural  point,  signals  were  built  before  observations 

During  the  period  of  use  of  the  7-inch  theodolite  the  ft  ^ 
U4 1 i listed  by  the  method  of  least  squares.    When  the  lO-inc]  n 
wjKs  used  arbitrary  adjustments  were  made. 

The  triangulation  and  base  measurements  were  made  bj 
Griswold  or  one  of  his  assistants,  Messrs.  E.  T.  Perkins  or  I^ 
Thts  astronomical  work  was  performed  by  Prof.  R.  S.  Woodwa 
by  Mr.  Griswold,  in  conjunction  with  Prof.  H.  S.  Pritchett,  a 

DESCRIPTIONS  AND  POSITIONS  OF  STATIC 

MIDDLE   WEISER. 

A  high,  sharp  mountain  on  ridge  between  Long  Valley  i 

Eiver  and  the  head  of  Middle  Weiser,  in  Washington  Co.,  I 

Permanent  mark:  Rock  cairn. 

[Latitude,  44°  42'  37"-77.    Longitude,  116°  16'  14"-15.] 


^ 


To  station. 


Big  Willow.. 
Packer  John. 


Azimuth.        Back  azimuth.    Log.  diBt. 


14    24    12-51      194    16    38-23 
326    48    12-80      147    07    56-62 


Meters. 
4  -7626201 
4  -8461400 
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WEISER. 

On  Sage  Brush  Hill,  in  Washiugton  Co.,  Idaho,  6  miles  northeast  of 
the  city  of  Weiser: 

[Latitude,  44<'  15'  56"-2.    Longitude,  1169  54*'  5".4.] 


To  BUt40D. 

Squaw 

AKiznutta.      .  Back  aziiiiuth. 

Log.  dint. 

4 -6806081 
4-7741042 

0       /        //     1      0       /      »» 

306    34    51-68  !    126    55    17 

22    15    40-00  1    202    04    00 

Mitchell 

BIO  WILLOW. 

A  ronnd,  bald  knob  on  ridge  between  Weiser  River  and  Squaw  Creek 
in  Washington  Co.,  Idaho,  at  head  of  Big  Willow  Creek. 
Permanent  mark :  A  pile  of  rocks  7  feet  high  and  5  feet  at  base. 

[Latitude,  44°  12'  20"-60.    Longitude.  116°  27'  02"-71.] 


To  atation. 


Asimuth.      I  Back  azimuth.    Log.  diat 


Sqnaw 352    18    20-30     172    20    04/48 

Packer  John 272    44    06  00      93    U    43-84 

Middle  Weiser....:  194    16    38-23       14    24    12 -51 


KeUrt. 
4-3572383 
4-7233831 
4  -7626201 


SQUAW. 

Station  on  the  southeast  end  of  a  flat-topped  mountain  in  Ada  Co., 
Idaho,  about  6  miles  north  of  Emmet. 

[Latitade,  UP  00'  09"-66.    Longitude,  116°  24'  45"-96.] 
To  station. 


Lucky  Peak 

Star 

Weiser 

Big  Willow. 
Packer  John 


A 

zimuth. 

o 

327 

21 

34-40 

000 

42 

21  -25 

126 

55 

17-00 

172 

20 

04-48 

248 

06 

19-28 

Back  azimuth. 

Log.  dist. 

o 

, 

„ 

Meters. 

147 

36 

06-81 

4-7193885 

180 

42 

11-51 

4-4065461 

306 

34 

51-68 

4-6886081 

352 

18 

29-30 

4-3572383 

68 

32 

19-09 

4-7296846 

PACKER  JOHN. 


Highest  round  peak  on  range  between  Dead  wood  River  and  Gordon 
Galley,  in  Boise  Co.,  Idaho,  reached  by  trail  from  Gordon  Valley  to  Dead- 
▼ood  to  summit,  thence  IJ  miles  northwest  on  ridge  of  mountain. 

Permanent  mark:  A  stake  driven  in  flat  surface,  about  5  feet  square, 
amidst  a  group  of  rocks.  Reference  mark :  A  lone  tree  about  6  feet 
north  of  station. 

[Latitude,  44^  10'  52"-00.    Longitude,  115°  47'  24"-26.] 


To  station. 

AziiDutb.       Back  azimuth. 

Log.  dist. 

Squaw 

o         /        //       1     O         /        " 
68    32    19  00  ;  248    06    19-28 
27    59    17  -03  '  207    46    46  40 
93    11    43-84  i  272    44    06-00 
147    07    56-62  1  326    48    12-80 

Meter; 
4  -7296846 
4  -7119787 
4  -7233831 
4  -8461400 
uigiii 

^afer 

BigWmow 

HMe  Weiser.... 

jby 


Google 


I 


II 
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SNOWY  aiDK. 


A  high  granite  peak  at  head  waters  of  South  Boise,  Paje 
Solomon  rivers,  in  Alturas  Co.,  Idaho,  about  15  miles  west 
Tooth  City. 

Permanent  mark :  A  small  stone  monument. 

[Latitade,  48o  W  W"-25.    Longitude,  114°  58'  21"-50.] 


To  station. 

Azimuth. 

Back  azimuth. 

O            /            II 

224    11    00-28 
176    43    56-91 

Log.  dirt. 

Korth 

o       1           n 
44    30    08-63 
356    42    29-43 

4-7218576 
4-6948826 

Smoky  Dome 

MITCHBLL. 

On  Mitchell  Butte,  in  Malheur  Co.,  Oreg.,  just  north  of  Owyhc 
Permanent  mark :  A  large  pile  of  rooks. 

[Latitude,  43P  46'  12"-50.    Longitude.  IIT^  lO'  58"- 19.] 


To  station. 

Azimuth. 

Back  azimuth. 

O            '             " 

129    51    01-33 
100    43    58-32 
22    15    40-00 

Log.dist. 

Piokels 

o        /        // 
809    31    40-33 
280    23    51-60 
202    04    00  00 

ifotert. 

4  0903732 
4-5991384 
4-7741042 

Caldwell 

Weiser 

CALDWELL. 


A  low  sage  brush  hill  on  the  north  bench  of  the  Boise  Biver, 
Co.,  Idaho,  about  2  miles  north  of  CaldweU,  just  where  th< 
crosses  the  river. 

[Latitude,  43o  42'  16"-52.    Longitude,  II60  41'  46"-82.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dirt. 

Star 

0       »        " 
251    12    45-26 
3    21    32-51 
100    43    58-32 

0        1        II 
71    24    21-35 
183    20    40-25 
280    23    51-60 

MeUn. 
4-3762960 
4  -3813222 
4-5991384 

Pickels 

Mitchell 

BTAR. 


On  sand  ridge  3  miles  to  the  north  of  Star  post-office,  A 
Idaho. 
Permanent  mark:  A  wooden  stake. 


[Latitude,  43o  46'  23"-49.    Longitude.  116°  25' 

00"-00.] 

To  sUtion. 

Azimuth. 

Back  aaimnth. 

Log.  dist. 

Lucky  Peak 

8.RidgeNo.l 

Squaw 

0           1           II 

803    05    54-18 
332    09    34-49 
180    42     11-51 
37    15    21-63 
71    24    21-35 
357    47    50  18 

uiqim 

O            1            il 

123    20    34-46 
152    17    21-30 
000    42    21-25 
217    03    03-62 
251    12    45-26 
177    48    42*68 

4-5829758 
4-5122886 
4-4066461 
4-5067971 
4-3702960 
4-6495464 

Pfckels  Butte 

Caldwell  

Initial  Point 

IDAHO. 
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'  8UAf  KK. 


*ky  point  on  mountains  north  of  Boise  t}jty,  in  Boise  Oo.y 

1  of  Shafer  Greek. 

mark:  Bock  monument  6  feet  high. 

[LfttitQde,  430  46'  16"-46.    Longitude,  II60  05'  25"-26.J 


To  BtoUon. 

Aximatb. 

BMk  Mimnth.  <   LogdUt. 

LackyPeak 

South  EidKeliro.1. 
Flat  Top 

0       '        /' 
853    06    10  18 
21    24    21-68 
48    68    65  18 
352    46    41-86 
307    33    60-00 
289    35    18-35 
317    25    28-26 
207    46    46-40 

0       /         '/ 
173    07    18-99 
201    18    87-68 
228    26    01  -53 

MtUrt. 
4-2697214 
4-4867364 
A-oasaaoa 

Ciiwler 

172    50    89-06       4-7916188 
127    58    43-23  ,     4  7881882 
110    02    39-92       4-7526931 
187    52    30  -77  1    a  'ilOfiaiAl 

Uuane 

>'orth 

CaiuAfl 

Packer  John 

27    59    17-08 

4-7119787 

WEST  BA8B. 

Boise  base  is  located  about  2  miles  southwest  of  Boise 
I)o.,  Idaho,  on  the  second  bench  from  the  river ^  in  a  sage 

mark:  A  copper  bolt  sunk  in  a  dressed  block  of  sand- 

[Latitade,  43°  35'  14"-10.    Longitude,  116»  14'  49"-70.] 


To  station. 


Azimuth. 


tronomical  Pier. ...  240  18  12  14 

ntBaae 307  28  4849 

ithRidgeNo.1 349  39  06  42  j 

ble  Roek 266  19  2619 


Bocl 

c  azimuth. 

Log.  diet. 

o 

/ 

1/ 

Meters. 

60 

19 

25  00 

3  -4359450 

127 

81 

54-61 

3 '88.30977 

169 

39 

51-93 

3  -0170050 

86 

23 

87-41 

3-9186471 

EAST  BASE. 

the  Boise  base  is  located  on  a  rocky  point  about  6  miles 
Joise  City,  in  Ada  Co.,  Idaho,  on  the  second  bluff  above 
e  to  the  old  overland  road  where  it  climbs  the  bluff  and 
oad. 
nark :  A  copper  bolt  sunk  in  a  sandstone  rock. 

[Latitude,  439  82'  48"-47.    Longitadej  II60  lO'  19"-64.] 


To  station. 

Azimuth. 

Rank  azimuth. 

Log.  dist. 

tronomieal  Pier. 
'At  Base 

... 

0         1         n 

148  26  41  15 
127  31   64-61 
62   50  22  17 

0      /      *' 
328  24  47-84 
307   ?8  48-49 
232  48  01-67 

Meter: 
3  -8470314 
3  -8830977 
8 -7696442 

ithKidgelSro.  1.... 

Afi 

tTRGNOMICAL 

PIER. 

mical  station  from  which  the  positions  of  all  triangula- 
11  Idaho  were  determined  is  on  the  plains  south  of  Boise 
o.,  Idaho,  in  the  NW.  J,  sec.  16,  T.  3  N.,  B.  2  E.  of  Boise, 

2      •      21  uigiiizeo  Dy  VjOO.QIC 
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[ 


Meridian,  being  50  feet  south  of  the  Kampa  Land,  Lumber  and 
tion  Company's  canal  and  200  feet  east  of  county  road  from  I 
Kuna.  It  is  marked  by  one  cubic  yard  of  cemented  concrete 
the  ground,  upon  which  is  built  a  brick  pier  laid  in  cement, 
tude  determined  by  telegraphic  connection  with  Saint  Louis,  1 
R.  S.  Woodward  and  W.  T.  Griswold.  Latitude  determined  by 
method. 

[Latitude,  4dP  35'  57"-98.    Longitude,  1160  13'  04"-04.] 


To  station. 

Azimuth. 

Back  asdmuth. 

Log.  diat. 

East  Base 

O         '         «/ 

328  24  47-84 
60   19  25  00 

0           /           /' 

148  26  41  15 
240  18  12-14 

MeUrt. 
3  -8479314 
3-4359450 

West  Base 

TABLE  ROCK. 

Located  on  the  southeast  end  of  table  rock,  a  prominent  lai 
2  miles  east  of  Boise  City,  in  Ada  Co.,  Idaho. 
Permanent  mark:  A  rock  monument,  6  feet  high,  5  feet  base. 


[I4ititude,  430  35'  35"-69.    Longitude,  116^  08'  45"'34.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

South  Bidge  No.  1. 

WestBase 

South  Ridge  No.  2. 

0            1            II 

37    19    39-31 
85    23    37-41 
348    37    33-79 

O           '          n 

217    16    13-76 
265    19    26  ID 
168    38    55-03 

MeUvM. 
4  0433493 
S -9138471 
4-1284681 

LUCKY  PE 

AK. 

A  round-topped  bald  mountain,  called  Shaws  Mountain,  in  A 
Idaho,  between  Moores  Creek  and  Boise  Eiver. 
Permanent  mark:  A  rock  monument  6  feet  high,  5  feet  base. 


[Latitude,  43^  36'  17"-84.    Longitude,  II60  03'  45  "-61.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

South  Ridge  No.  1. 
South  Ridge  No.  2. 

Three  Poftit 

Shafer / 

0   '    «       " 
53    07    21-29 
15    45    31-35 
316    51    44-90 
173    07    18-99 
123    20    34-46 
147    86    06-81 
35    05    16-65 
46    12    04-46 

0       1       II 
233    00    29  19 
195    43    26  13 
136    57    00-58 
353    06    10  16 
303    05    54-18 
827    21    34-40 
214    40    44-51 
225    58    20-50 

4  '2251047 
4-1773476 
4-1775766 
4  -2697214 
4-5329758 
4-7193885 
4  -9274756 
4-5722373 

Star 

Squaw 

Quicksilver 

Initial  Point 

SOUTH  RIDGE  NO.  1. 


Located  on  a  salient  of  the  third  bluff,  in  Ada  Co.,  Idaho,  8 
the  Boise  Eiver. 

Digitized  by  VjOOQIC 


IDAHO, 
mark:  A  2-mch  stake  driven  iu  the  gronnd. 

[Latitude,  43°  80'  50"-88.    Longitude,  U^  13'  43"-«4.] 
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To  station. 


I 


Azimuth. 


^VestBase 169 

SaatBase I  232 

[?ableHock i  217 

W>ntbRidgeNo.2.    295 


jucky  Peak- 

>tar 

ihafer 

Mckels  Bntte  . 


233 

152 

201 

85 


51-93 
01 '67 
13-76 
67-87 
29-19 
21-30 
37  63 
47-65 


Bad 

i  azimnth. 

1         // 

Log.  dint. 

o 

ifetor*. 

849 

39 

06-42 

3  -9170050 

52 

50 

22-17 

3-7596442 

37 

19 

39-31 

4-0433493 

115 

10 

44-46 

4-0141441 

53 

07 

21-29 

4  -2251047 

332 

09 

34-49 

4-5122886 

21 

24 

21-58 

4-4867354 

265 

39 

45-80 

4  -5947018 

SOUTH  RIDGK  NO.  2. 

lividing  ridge  between  Indian  Greek  and  Boise  Biver,  in 
3,  one-fonrth  mile  sontb  of  overland  road, 
nark:  A  2-inch  stake  driven  in  ground. 

[Latitude,  43°  28'  28"-67.    Longitude,  116°  06'  47"-39.] 


To  station. 

Azimnth.        Back  azimuth. 

Log.  dist. 

:ableRock 

outhKidgeNo.l. 

aickyPeii 

'hree  Point 

o           /            *i 

168    38    5503 
115    10    44-46 
195    43    26  13 
256    X8    09-94 

0       '        "      1    Meteri, 

348    37    33-79       4  1284681 

295    05    57-87       4-0141441 

15    45    31-35       4  1773476 

76    25    30-34      4  1701358 

THREifi  POINT. 

of  a  group  of  three  bald  mountains  on  the  south  of  the 

Elmore  Co.,  Idaho,  between  the  heads  of  Grouse  Creek 

3ek. 

nark:  A  small  stone  monument. 

[Latitude.  43°  30'  21"-70.    Longitude,  115°  56'  07"-48.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

MeUra. 
4-1775766 
4-1701353 

uckyPeak 

oathKidgeXo.2. 

0*1/                 o            '            n 

136    57    00-58     316    51    44  90 
76    25    30-34     256    18    09*94 

PICKKLS  Bi: 

TTE. 

Q  on  the  north  bank  of  Snake  Biver,  in  Ada  Co.,  Idaho, 
lorth  of  Warm  Spring  ferry. 

[Latitude,  430  29'  18"-21.    Longitude,  116o  42*  49"-56.] 


To  station. 

Azimuth. 

Back  azimnth. 

Log.  dist. 

Meteri. 
4  -5987971 
4 -5947018 
4*3813222 
4-6903732 

tar 

outh  Ridge  If  0.1. 
aid  well 

0       '        "  . 
217    03    03-62 
265    39    45-80 
183    20    49-25 
129    51    01-33 

0        '        " 
37    15    21-63 
85    59    47-65 
3    21     32-51 
300    31    40-33 

UtcheU 

Digitized  by 


Google 
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RESULTS  OF  PRIMAEY  TRIANGULATION. 

liyTIAL  POINT. 


Small  black  butte  on  Snake  Eiver  plains,  in  Ada  Co.,  Idaho 
from  Kuna  (south)  Station  on  Oregon  ShortLine  Bailroad.  Init 
of  the  land  survey  of  Idaho. 


[Latitude,  43°  22'  18"-20.    Longitude.  IKP  23'  42"-80.] 


To  station. 

Lucky  Peak 

star.. 

Azimuth. 

Back  asimutb. 

Log.  diat. 

jo          .       - 
225   58   20-60 
177   48   4268 

o          /           '* 

46    12    04-46 
357    47    60-18 

MeUri. 
4-6406404 

FLAT  TOP. 

A  long,  flat-topped  mountain  in  Owyhee  Co.,  Idaho,  locally 
as  Squaw  Mountains,  between  Reynold  Creek  and  Jump  Greel 
head  of  Squaw  Creek, 

Permanent  mark:  A  monument  of  slab  rock  at  the  south  eo 
mountain. 

[Latitude,  43°  15'  44"-31.    Longitude.  116o  53'  U"-56.] 


To  aUtion. 

AEimuth,        Baokasimnth. 

Log.  diat. 

Shafer 

O            /              II 

228    26    01-53 
273    31     17-01 
329    21    4509 

O             /                II 

48    58    55-18 
04    07    67-53 
149    31    04-70 

Jr«ter«. 
4-0328902 
4-8609823 
4-5611815 

Cinder 

Quicksilver 

QUICK8ILV 

XR. 

Highest  peak  to  the  northeast  of  Silver  City,  Owyhee  Co.,  I 
Permanent  mark:  A  large  stone  monument. 

[Latitude,  42°  58'  48"-47.    Longitude,  116°  89'  32  "-46.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

0           /             " 

FlatTop 149    31    04-79 

Lucky  Peak..;.-.    214    40    44-51 

O           1              II 

320    21    45  00 
35    05    16-65 

MeUrt. 
4  •6611815 
4-9274766 

CINDER. 


Cinder  Cone,  200  feet  high,  in  Ada  Co.,  Idaho,  12  miles  sout! 
Cleft,  a  station  on  Union  Pacific  Bailroad. 
Permanent  mark :  A  rock  monument  8  feet  high. 

[Latitude,  43^  13'  07"-20.    Longitude,  116°  69'  40"-66.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Shafer 

0        /           */ 
172    60    39  05 

04    07    57-53 
230    42    87-95 

O          '              " 

352    46    41-85 
273    31    17-91 
60    03    26  16 

Metert. 
4*7016183 
4 -8609828 
4-67909S9 

FlatTop 

House .- 

^^.v 
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NORTH.  ^ 

Highest  x)eak  in  Granite  range,  in  Elmore  Co.,  Idaho,  between  Smith 
Prairie  and  Trinity  lakes,  three-fourths  of  a  mile  to  east  from  the  trail 
to  Smith  Prairie  from  Bocky  Bar. 

Permanent  mark:  A  large  sharp-pointed  rock  on  highest  peak. 

[Latitude,  439  W  54"-90.    Longitade,  115°  25'  46"-56.] 


To  station. 


Aeimatb. 


Shalter '  110  02  89'«2 

House 14  33  1022 

Camas '  000  40  04-62 

Green  Springs. . . . '  315  28  31-54 

Smoky  Dome I  288  16  5^80 

Snowy  Side {224  11  09-28 


Bacl 

Ic  azimuth. 

"     1 

Log.dist. 

o 

MHen. 

289 

35 

18-35 

4-7526031 

194 

30 

43-82 

4  -2795957 

180 

30 

50-70 

4-5898895 

135 

49 

40-15 

4-7770614 

106 

37 

14-71 

4-6182232 

44 

30 

08-63 

4  -7218576 

HOUSE. 


A  bald  moantain  in  the  bend  of  the  South  Boise  Biver,  in  Elmore 
Co.,  Idaho,  between  Smith  Prairie  and  Little  Camas  Prairie. 
Permanent  mark:  A  monument  of  stone  on  west  end. 

[Latitude,  43°  25'  57"-76.    Longitude.  115°  29'  21"-53.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.dist. 

Shafer 

O           '              /'                oil' 

127    68    48-23     307    33    60-99 
60    03    26  16     239    42    37  -95 
194    80    43-82       14    33    10  22 

MeUrt. 
4  -7881882 

Cinder 

4  -6766029 

North 

4-2795957 

CAMAS. 

High  bald  mountain  between  Mountain  Home  and  Camas  Prairie,  in 
ElmoreCo.,  Idaho,  2  miles  eastof  road  from  Mountain  Home  toEocky  Bar. 
Permanent  mark:  A  stone  monument  7  feet  high. 

[LaUtude,  43°  14'  54"-66.    Longitude,  116°  26'  08"-64.] 


To  station. 


Shafer 

North 

Smoky  Dome  . 


Azimuth. 

o 

, 

,, 

137 
180 
235 

52 
39 
55 

30-77 
50-79 
64-90 

Back  azimuth. 

Log.  diet. 

O            /            II 

317    25    28-28 
OOO    40    04-62 
56    16    26-69 

MeUri. 
4  -8953144 
4-5898895 
4-6871167 

SMOKY  DOMB. 


A  dome-shaped  peak  in  the  range  to  the  north  of  Camas  Prairie 
about  north  of  Soldier  Creek,  in  Logan  Co.,  Idaho. 
Permanent  mark:  A  stone  monument. 


To  station. 

Azimuth.        Back  azimuth. 

Log.dist. 

Xorth 

0            #           /.           '       O            /           // 

100    37    14-71     286    16    52 -80 
56    16    26 '69  '  2.15    55    54-90 
356    26    17-82  1  176    27    16 -58 
269    59    16-56  ;    90    18    39-94 
176    43    56-91  1  356    42    29 -43 
1 

Mfterg. 
4  -6182232 
4-6871167 
4  -4927915 
4-5795620 
4-6948626 

Camas 

Kdl^^oanSliin!.' 
Snowy  Side 

ioogle 
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[BULL.  122. 


KELLY  MOUNTAIN. 


High  bald  peak^  northwest  from  Hailey  Hot  Springs,  in  Logan  Co., 
Idaho,  on  same  mountain  as  Bed  Elephant  Mine. 
Permanent  mark:  Bock  monument. 

[Latitude,  43°  29'  30"  -71.    Longitude,  114°  28'  04"  -61.] 


To  station. 


Smoky  Dome . . 
Green  Springs. 


Azimuth. 


90    18    39-94 
49    34    58*31 


■Back  azimuth.    Log.  dint. 


209 


"       '     MeUrs. 
59    16-66  I    4-5795620 
16    36-68       4-6773992 


GREEN  SPRINGS. 


High  flat  mountain,  in  Logan  Co.,  Idaho,  on  ridge  between  Camas 
Prairie  and  King  Hill  Creek,  about  4  miles  south  of  Camas  Prairie, 
Permanent  mark:  A  large  stone  monument. 

[Latitude,  43°  12'  48"  -03.    Longitude,  114°  54'  49"-34.i 


To  station. 


Azimuth.       Back  azimuth.    Log.  dist. 


North 

Smoky  Dome 

Kelly  Mountain  . . 


135  49  49-15 
176  27  16-58 
229    16    36-68 


315  28  31-54 
356  26  17-82 
49    34    58-31 


MeUn. 

4  -7770614 
4-4927915 
4-6773992 
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CALIFORNIA,  NEVADA,  AND  SOUTHERN  OREGON. 
METHODS  OP  WORK. 

The  triangalation  of  Galifomia  is  in  three  Reparate  and  independent 
sections^  namely,  the  Cascade  section,  in  northern  California  and  sonth- 
ern  Oregon ;  the  Gold  Belt  section,  including  the  Sierras  from  Red  BluflF 
to  Yosemite  Valley,  and  from  the  Sacramento  Valley  eastward  well  into 
Nerada.  The  third  section,  includes  a  few  stations  in  the  Coast  Range, 
southeast  of  San  Francisco. 

The  first  work  was  done  in  1882  and  continued  in  1883  by  Gilbert 
Thompson  in  the  vicinity  of  Mount  Shasta.  Work  was  carried  forward  in 
this  section  by  Mark  B.  Kerr  and  Eugene  Ricksecker  until  1886  and  by 
W.  T.  Griswold  in  1887.  All  distances,  azimuths,  and  positions  depend 
on  the  position  of  Lassen  and  on  the  line  Lassen-Shasta,  as  com- 
puted by  B.  M.  Douglas  from  unclosed  triangles  of  the  U.  S.  Coast  and 
Geodetic  Survey.  The  instrument  used  was  an  8-inch  lO-second  vernier 
theodolite.  Natural  i)oints  were  generally  sighted  and  single  and  double 
angles  measured  by  circle  readings.  The  work  was  all  adjusted  by  least 
squares. 

In  the  Gold  Belt  section  work  was  commenced  in  1885  by  H.  M. 
Wilson,  who  measured  a  base  line  with  steel  tape  near  Oroville  for  tem- 
porary use.  The  distances  thus  obtained  were  afterwards  replaced  by 
others  depending  on  the  U.  S.  Coast  and  Geodetic  Survey  transconti- 
nental line  Marysville  Butte-Pine  Hill,  afterwards  checked  by  the  lines 
between  Lola,  Pine  Hill,  Round  Top  and  Pah  Rah  and  Como.  The 
instrument  used  for  nearly  all  the  work  was  an  8-inch  10-second  theod- 
oUte.  A  few  angles  were  measured  in  1885  with  a  7-inch  theodolite. 
The  method  of  circle  readings  was  generally  adopted  for  measuring 
angles,  and  least-square  adjustment  was  made  for  station  and  figure. 

During  the  years  from  1889  to  1893  the  triangulation  was  carried  on 
hy  H.  E.  C.  Feusier,  who  located  points  as  far  south  as  the  Yosemite 
Valley  and  eastward  into  Nevada  to  Walker  Lake.  A  few  stations  in 
(/alifomia  and  Nevada,  in  the  vicinity  of  Taylorsville,  Cal.,  were 
occupied  in  1890  by  E.  M.  Douglas,  using  an  8-iuch  micrometer  theod- 
olite. The  initial  stations  for  this  work  were  Lola-Pah  Rah,  two  stations 
of  the  U.  S.  Coast  and  Geodetic  Survey  transcontinental  triangulation. 

In  this  work  good,  bare,  natural  peaks  were  found  on  nearly  all  of 
the  stations  occupied  in  the  Oregon  and  Nevada  portions  of  the  work. 
On  these,  stone  monuments  were  erected  to  mark  the  stations  and  serve 
as  signals.  In  the  Gold  Belt  work,  however,  many  of  the  hills  were 
timbered  or  were  so  flat  on  top  as  to  require  the  construction  of  special 
ignalB.    In  some  cases  these  consisted  of  trimmed  trees  to  mark  the 
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[BirLL.1 


station  and  serve  as  signals.  In  a  few  instances,  high  observing  scaf- 
folds were  bnilt,  notably  in  the  case  of  Pike  Connty  Peak,  where  the 
signal  was  placed  on  such  a  scaffold  66  feet  in  height.  In  many  of  the 
cases  where  the  hills  were  heavily  timbered,  heliotropes  were  used 
extensively  as  signals  and  the  stations  marked  by  small  cairns  of  rock. 

DESCRIPTIONS  AND  POSITIONS  OF   STATIONS. 

SCOTT. 

Sharp  point  in  Klamath  Oo.,  Greg.,  2  miles  east  of  Grater  Lake. 

[Latitude,  42»  65'  18"-9.    Longitude,  122»  01'  00"-2.] 


To  station. 
Pitt 

Asimuth. 

Back  Mimutb. 

Log.  diet. 

24    53    30 

o         /       // 

204    41    19 

4-7675002 

mOH  ROCK. 

Situated  in  Lake  Co.,  Greg.,  about  16  miles  northeast  of  Bly. 

[Latitude,  42°  29'  42"-7.    Longitude,  120°  52'  40"*4.] 


To  station. ' 

Asimuth. 

Back  azimuth. 

Log.  diet. 

Pitt 

o          *       " 

87    42    17 
342    33    06 

0        /      /■ 
266    44    00 

Metert. 

5  -0734018 

Baldy 

162     39     32       4(U285R6 

A  sharp  point  in  Jackson  Go.,  Greg.,  12  miles  due  west  of  Klamath 
Lake.    Elevation,  9,760. 

[Latitude,  42°  26'  36"'4.     Longitude,  122^  18'  58"-4.] 


To  station. 


Shasta.... 
Thompson 
High  Rook 

Baldy 

Scott 

Hofihian . . 
K*by.... 
Preston . . . 


Azimuth. 


0 

, 

„ 

354 

58 

25 

19 

29 

14 

266 

44 

00 

284 

48 

52 

204 

41 

19 

325 

26 

50 

75 

35 

29 

58 

08 

48 

Back  azimuth. 

Log.dist. 

0           '        »' 

Jfster«. 

175    03    16 

5*0625150 

199    01    49 

5*2386588 

87    42    17 

5  0734618 

105    53    22 

5  1356498 

24    53    30 

4*7675002 

145    57    28 

6-0494781 

254    49    12 

4*9897085 

237    10    37 

5  1029871 

High  point  on  north  end  of  ridge,  10  miles  east  of  Kerby,  Josephine 
Co.,  Greg. 

[Latitude,  42°  13'  08"-2.    Longitude,  123°  27'  42'"6.1 


Testation. 


Prest<m. 
Pitt 


Azimuth.      '  Back  azimuth. 


Log.  dis. 


16    18    25  1 
254    40    12  { 


196    12    22 
75    35    29 


"   '     Meters. 


4*9897085 


O 


Ogle 


CALIFORNIA. 

BALI>T. 
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Prominent  batte  6  miles  southeast  of  Fall  Kiver  Mills,  Shasta  Co., 

Cal. 

[Latitade,  42° 07' 03"-7.    Longitude,  120° 43' 06"».] 


To  station. 

1      Asimntta.    . 

1 

Back  RKimath. 

Log.  dist. 

Pitt 

Hofflnan 

High  Sock 

1 

O          t         It 

105  53  22 
61  09  25 
162    39    32 

0           /         *' 

284    48    52 

230    35    59 
342    33    06 

5  1356498 
4-9512523 
4-6428586 

PfOEfiTON. 


High  peak  in  Siskiyou  Bange^  at  the  uead  of  Preston  Oieek^  Del 

Norte  Co.,  Cal. 

[Latitude,  41o  50'  01"-7.    Longitude,  123o  36'  44"-a.] 


To  station. 

Asimnth. 

Backazimnth.'  Log.  dist. 

Pitt 

o        /       // 
237    16    37 
331    47    06 
196    12    22 

0         '     "^      MtUfB, 

58    08    48       5  1029671 

152    11    18       6  0356372 

16    18    25       4-6489500 

Thompeon 

Kerby 

HOFFMA 

N. 

BoQiided  batte  in  Siskiyou  Co.,  Gal.,  1  mile  northeast  of  Medicine 
Lake. 

[Latitude,  41^  36'  35"-7.    Longitude,  121°  33'  13"-6.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Pitt 

O              1         II 

145    57    28 

67    27    32 

230    35    59 

• 
o         »      // 
325    26    50 
247    02    02 
61     09    25 

MtUri, 
5  0494781 
4-7639981 
4-9512528 

Shasta 

BaWy 

SHASTA. 


The  highest  peak  in  northern  California,  in  Siskiyou  Cq.,  6  miles 
northeast  of  Berryvale. 

[Latitude.  41©  24'  27"-6.    Longitude,  122^  11'  42"-9.] 


To  station. 


I 


I  Linn 

I  Thompson . 

|pitt..r:-.. 

I  Hoffinann.. 


Izin 

luth 

o 

$ 

20 

17 

26 

54 

39 

61 

175 

03 

16 

247 

02 

02 

Back  azimuth. 

Logdisjt. 

o           /        /' 

199    51    37 

234    07    57 

354    58    25 

67    27    32 

Mstert. 

5  -2103160 
4-9207588 

6  0625150 
4  -7639981 
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THOMPSON. 

Sixteen  miles  north  of  Junction  City,  in  Trinity  Co.,  Cal. 

[Latitade,  40°  58'  15"*2.    Longltade,  123°  00'  0»".0.1 


To  station. 

Azimath. 

Back  aximnth. 

Logdist. 

Pitt 

0            »          /' 

100    01    40 
234    07    57 
292    32    14 
152    11     18 

0          /          /' 

19    20    14 
54    89    51 
113    30    51 
331    47    06 

5-2386588 
4-9207588 
5  1381783 
5-0356372 

Shasta 

Lassen 

Proston 

n 


LASSEN. 

Highest  peak  in  Shasta  Co.,  Cal. 

[Latitude.  40°  29'  12"-0.    Longitude,  121o  80'  10"-0.] 


To  station. 

Azimuth. 

Back  azimuth.    Log.  dist. 

Linn 

0            /          II 

66    49    53 
113    30    51 

0       '       "  ,     MeUrt. 
245    57    34       5  0978405 
292    32    14       5  1381783 

Thompson 

Highest  peak  in  the  Yallo  Bally  Mountains,  Tehama  Co.,  C 
its  boundary  with  Trinity  County. 


[Latitude,  40°  02'  05"-7.    Longitude,  122o  51'  16"-5.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.  dist. 

Lassen  ...» 

Shasta 

O            '           "\                 O.I. 

245    57    34             66    40    53 
199    51    37            20    17    26 

MeUrt. 
5  0978405 
5-2103160 

STATE   LINE   PEAK. 


Local  name,  Fort  Sage  Peak.   Highest  point  of  mountain.   I 
of  Long  Valley  PostOffice  (Doyle's  ranch). 
Permanent  mark:  Rock  monument,  about  in  center  of  hillto] 

[Latitude,  40°  01'  42"  1.    Longitude,  UV>  58'  45"  -4.] 


MOITNT  INGALL8. 

A  high,  bare-topped  peak  about  20  miles  from  Beckwith  pc 
down  Red  Clover  Valley  and  6  milCvS  west  of  Chase's  ranch. 
Permanent  mark :  A  rock  monument. 

[LaUtude,  39°  59'  33  "  -7.     Longitude,  120o  37'  40"  1.] 
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Local  name,  Dixie  Peak.  Highest  peak  on  west  side  of  Last  Chance 
Valley.  Station  is  about  the  center  one,  bf  three  or  four  equally  high 
peaks  close  together. 

Permanent  mark:  Stone  cairn. 

[Latitude,  39°  56'  14"-18.    Longitade,  l2fP  IV  06"0.] 

PAH  RAH  (C.  AND  G.   8.   STATION). 
[Latitude,  39°  47'  34"-73.    Lon^tude,  119o  28'  28"'74.1 


To  Btation. 

Azimuth. 

Back  aximuth. 

Log.  dUt. 

I^la 

0         /          // 

62    35    50-68 

0       /           // 
242  01  55-06 

•    MBUtn. 
4.9364404 

SUMMIT. 

A  station  of  the  Wheeler  survey ;  the  westernmost  of  two  high  rocky 
peaks,  about  2  miles  north  of  where  old  stage  road  from  Long  Valley 
Creek  to  l«oy  alton  crosses,  the  divide. 

Permanent  mark:  A  rock  cairn  about  8  feet  high. 

[Latitude,  89o  42'  03"-5.    Longitude,  120^  08'  37"-3.] 
BIG  BAR  HILL. 

A  higb,  round  topped,  heavily  timbered  hill  in  Butte  Co.,  Cal.,  8 
miles  nortli  of  Merrimac  Mills  and  6  miles  northwest  of  Mountain 
Flouse. 

Permanent  mark:  Cairn  of  rocks  under  observing  tripod,  15  feet 
liigh,  beneath  two  tall  firs  on  highest  point  of  hill. 

[Latitude,  39°  46'  32"-7.    Longitade,  121°  25'  40"-0.] 


To  station. 

Azimuth. 

Back  azimuth. 

o           /         '/ 

207    66    22 
96    13    46 
260    44    17 

Log.  dist. 

HarjBTille  Butte . 
Faimore 

O           '         II 

28    11    22 

275    51    43 

81    00    23 

Meter: 
4-8566666 
4  -6950446 
4-5615898 

Chioo 

CHICO. 


In  Bntte  Co.,  Cal. 
Permanent  mark:  Flagstaff  in  center  of  top  of  waterworks  tower, 
near  railroad  depot. 

[Latitude,  39o  43'  25"-2.    Longitude,  121°  50'  51"-3.] 


To  atatlon. 


Azimuth. 


KaryaTllle  Bntte 
Big  Bar  Hill 


357    42    48 
260    44    17 


Back  azimuth,  i  Log.  dist. 


O  t         n 

177    43    49 
81    00    23 


Meters. 
4-7611889 
4  -5615898 
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FILLMORK. 

A  high,  bare-topped  peak,  situated  in  Sierra  Co.,  Cal.,  3  miles  east  of 
Howlaiid  Flat  aud  4  miles  southeast  of  Gibsonville.  Scattering  tim- 
ber on  west  side  of  hill. 

Permanent  mark :  A  nile  of  brush  and  rocks  10  feet  high  on  highest 
point. 

[LfttliQde,  390  43'  43"*5.    Lo&gitoda,  lao^  51'  10"-3.] 


To  Htation. 

Azimuth. 

Back  azimuth. 

Log.dist. 

ICarysriUe  Butte . 

BumerHill 

BlgBwHiU 

o       /       // 
55    21    43 
10    1«    16 
96    18    46 

O            '         " 

234    44    48 
190    11    56 
375    51    43 

MeUr: 
5-0070456 
4-7376420 
4-6980446 

PEAVINK    MOUNTAIN. 

In  Washoe  Co.,  Nev.,  7  miles  northwest  of  the  town  of  Beno,  Nev., 
and  6  miles  northeast  of  the  town  of  Verdi,  Cal. 
Permanent  mark:  Bock  monument. 

[Latitude,  39°  35'  07"-4.    Longitude,  119°  55'  57"0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Rose 

O           »          II 

357    24    14 
304    54    18 

o         /        " 

177    24    47 
125    09    27 

MHen. 
4  -4316384 
4-6204635 

Tibbie  Peak 

PIKK   COUNTY  PEAK. 

High,  timbered  hOl  in  Yuba  Co.,  Cal.,  about  4  miles  east  of  Browns- 
ville and  1  mile  southeast  of  Challenge  Mills. 

Permanent  mark:  Center  of  66-foot  spruce  stump  in  center  of  64- foot 
scaffold  of  standing  stumps. 

[Latitude.  39^  28'  24"-3.    Longitude,  121°  12'  10"0.] 


To  Rtation. 


Marysville  Butte. 
Banner  Hill 


Azimuth. 


,  Back  azimuth. 


0         /        '/ 

60    55    31 
321    00    27 


240    32    00 
141     18    28 


Log.  diet. 


4-7860026 
4 -5135932 


LOLA. 


TJ.  S.  C.  &  G.  S.  Station,  in  Nevada  Co.,  Cal.  The  south  summit  of 
the  high  ridge  between  Weber  and  Independence  lakes,  from  either 
of  which  it  can  be  reached.  r^^^^T^ 

Digitized  by  VjOOQIC 


NEVADA. 


333 


Permanent  mark :  A  cairn  of  rocks  10  feet  high,  under  which  is  U,  S. 
C  &  G.  S.  drill  hole. 

[Latitude,  SO^  25^  53"-3.    Longitude,  120o  21'  55"-5.] 


To  8t«tlO>Il. 

Asimnth. 

Baek  aaimiith. 

Log.dUt. 

PinefliU 

O         t        ti 

34  32  04 
70    06    06 

330  37  56 
68    18    57 

242    01    55 

0  1  n 
214  08  25 
296  10  46 
l&O  51  42 
247    56    07 

62    86    00 

Jf^tert. 
4-0610024 
6 -1078108 
4-0502252 
4-7464188 
4-0364404 

MaryiTlUe  Butte. 

BonidTop 

Bminer  Hill ...... . 

Pah  Bah 

TIBBUS  PEAK. 


A  liigh,  bare,  and  rocky  twin  peak  in  Storey  Co.,  Nev.  j  highest  point 
on  Flowery  Bidge,  7  miles  northwest  of  Virginia  City.  Station  is  on 
eastern  and  highest  twin  summit. 

Permanent  mark :  Monument  of  rock  7  feet  high. 


[Latitude,  89o  23'  10''-7.    Longitude,  119o  82' 

07"-3.] 

To  station. 

Asimnth. 

BMtk  aaimutfa. 

Log.di0t. 

Bom 

0          1         II 

84    52    08 
352    15    00 
286    56    53 
126    00    27 

O           1        II 

264    37    33 
172    17    18 
116    12    00 
304    54    18 

MtUrt. 

4-9204370 
4-5081781 
4-5861505 
4-6204685 

Como 

Clearer  Peak 

Peavine  Mountain 

A  peak  on  bare  ridge,  west  of  Washoe  Valley,  and  6  miles  east  by 
north  from  the  town  of  Washoe,  in  Washoe  Co.,  Nev. 
Permanent  mark:  Bock  monument. 

[Latitude,  39o  20'  32"-3.    Longitude,  llO^  55'  05"0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diat. 

MeUra. 
4  -5255730 
4-7100286 
4-4316884 
4  -5204370 
4  -5722048 

Q-enoa 

o        '        n 

354    35    20 
312    52    50 
177    24    47 
264    87    33 
46    38    52 

0         1        If 

174    86    52 
133    00    30 
357    24    14 
84    52    08 
226    26    57 

C<nno 

PeaTine  Mountain 

Tibbie  Peak 

Twin  Peak 

CLEAVBR  PEA 

K. 

Often  oalled  Wabnska  hill;  a  bare,  rocky,  flat  topped  peak,  6 miles 
east  of  north  of  the  town  of  Wabuska,  in  Lyons  Co.,  Nev. 
Permanent  mark :  A  cairn  of  rocks  8  feet  high. 

[Latitude,  30o  13'  01"-1.    Longitude,  llOo  08'  01"-0.] 


To  station. 

Azimuth. 

Log.dlat. 

Como 

o       /        // 
53    29    16 
116    12    09 
327    57    11 

0       /       // 
233    16    22 
205    56    53 
148    05    37 

Meter: 
4  -5645136 
4-9861595 
4  -5612553 

Tibbie  Peak 

Black  Mountain.. 

Goo^(^ 
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BANNER  HILL. 


[BULL.  122. 


Station  is  about  3  miles  southeast  of  Nevada  City,  Gal.,  and  5  miles 
northeast  of  Grass  Valley,  in  Nevada  Co. 
Permanent  mark :  A  large  dead  oak  tree,  marked  U.  S.  G.  S. 

[LaUtode,  39o  14'  38"-4.    Longitude,  ItQo  57'  56"-6.J 


To  station. 


AEimuth. 


Bald  IConntain , 

Rook  Mountain 

LoU 

Pine  Hill 

Duncan  Peak 

Fillmore 

Pike  County  Peak. . . 
Haryaville  Butte.... 


329  12  26 

48  11  46 

247  56  07 

2  07  57 

285  53  09 

100  11  56 

141  18  28 

86  50  11 


Back  azjmuth.    Log.  dist. 


o 

1 

„ 

Meter*. 

149 

22 

17 

4*6446840 

228 

01 

40 

4  -4914659 

68 

18 

67 

4-7464188 

182 

07 

01 

4  •7669790 

106 

10 

27 

4  -6129787 

10 

16 

15 

4-7376420 

S21 

00 

27 

4-5136932 

266 

17 

44 

4-8691326 

MARYS VILLE   BUTTE. 

TJ.  8.  C.  &  G.  Survey  station,  in  Sutter  Co.,  CaJ.,  10  miles  north  of 
west  from  Marysville  and  5  miles  southeast  of  Colusa. 

Permanent  mark :  The  southern  and  next  to  highest  rock  cropping^ 
on  South  Butte,  the  highest  of  the  group. 

[Latitude,  39°  12'  15"-7.    Loiigltude,  121°  49'  15"-4,] 


To  station. 


Banner  Hill 

Capitol 

Big  Bar  Hill 

Chlco 

Fillmore 

Lola 

Pike  County  Peak 
Pine  Hill 


Azimuth. 


206  17  4i 
337  47  17 

207  50  22 
177  43  49 
234  44  48 
258  10  46 
240  32  00 
300  37  37 


Back  azimuth. 

I^g.dlst 

0           /         If 

Metere, 

86    50    11 

4  -8091326 

157    59    30 

4-8772911 

28    11    22 

4-8566666 

357    42    48 

4-7611889 

55    21    43 

5  0070456 

79    06    06 

5  1073108 

60    55    31 

4-7860026 

127    08    57 

4-9540856 

DUNCAN   PEAK. 

Bocky  and  bare  projection  of  a  square  partly  timbered  hill  in  Placer 
Co.,  20  miles  east  of  Iowa  Hill,  25  miles  northeast  of  Michigan  Bluffs, 
and  8  miles  southeast  of  Indian  Springs. 

Permanent  mark:  The  highest  point  of  the  rock  on  southwest  part 
of  the  hill. 

[Latitude,  30°  08'  32"-l.    Longitude,  120°  30'  33"-9.] 


To  station. 

Log.  dist. 

Banner  Hill 

Bald  Mountain. . . . 

0           /            II 

106    10    27 
32    35    05 

0           1           II 

285    53    09 
212    27    41 

Metere. 
4-6129737 
4  -4991272 
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TWIN  PSAX*      . 

This  station  is  a  bare  rocky  peak  on  a  timbered  ridge  at  the  head  of 
Blackwood  Creek,  4  miles  west  of  Lake  Tahoe  and  0  miles  southwest  of 
Tahoe  city,  in  Placer  Co.,  Cal. 

Permanent  mark:  Bock  monument. 

[Ltttltude,  39°  06'  39"-3.    Loiig:itade.  120<3 13'  M"-3.] 


To  station. 

Axtmntb. 

Ba<-k  acimnth. 

jA>g,  dUlt. 

G«i<» 

Roee 

Bound  Top 

BobbsPedc 

O           1           /' 

284    08    30 

226    26    57 

338    01    12 

35    84    38 

O           1          It 

104    21    45 
46    88    52 
158    09    54 
215    28    09 

Jfetert. 
4-4964839 

4-5722948 
4-7299713 
4-4078178 

ROCK  MOUNTAIN. 


Hi^rh  bare  hill  in  Nevada  Co.,  Cal.,  4  miles  southwest  of  Spencer- 
vUle  and  12  miles  east  of  Wheatland. 

Permanent  mark:  Top  of  large  bare  rocky  knob  on  summit. 

[Latitude,  39o  03'  28"-0.    Longitude,  121°  18'  58"0.] 


To  station. 

Aximatb. 

Back  azimuth. 

Log.  diat. 

Pine  Hill 

o         /        n 

330    49    41 
228    01    40 

0        /     *» 
150    58    48 
48    11    46 

M$Ur9. 

4-6353051 

4-4914669 

BannarHlU 

GENOA  PE 

AK. 

In  Douglas  Co.,  Nev.;  bare  rocky  cone  on  ridge  between  Carson 
Valley  and  Lake  Tahoe  and  4  miles  northwest  of  the  town  of  Genoa. 
Permanent  mark:  Bock  monument. 

[Latitude,  2V>  02'  29"-5.    Longitude,  119^  52'  54"*4.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

RoondTop 

Como 

o       /      // 
13    53    09 
273    46    30 
174    36    52 
104    21    45 

O         ,        n 

193    48    39 
94    01    54 
354    35    20 
284    08    30 

Meter: 

4  -6372704 
4-5485606 
4  -5255739 
4-4954839 

Boee 

Twin  Peak 

COMO. 


TJ.  8. 0.  &  G.  8.  station  on  the  Como  Mountains,  lying  between  Carson 
and  Mason  valleys,  in  Douglas  Co.,  Nev.  It  is  a  bare,  sharp  cone,  about 
30  miles  by  road  from  either  Carson  City  or  Dayton.    There  is  a  spring 
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iKUU^VS. 


and  camping  ground  at  the  head  of  Pine  Mount  Valley.    From  this  place 
a  trail  leads  to  the  summit. 

Permanent  mark :  Stone  monument,  12  feet  high,  over  IT.  S.  C.  &  G.  S. 
mark. 

[Latitude,  39o  01 '  1 1"*4.    Longltade,  110<>  S8'  27"-6.] 


To  Btatioii. 

Atimuth. 

Log.  diet. 

Koand  Top 

o          /        tt 

40    12    63 

04    01    64 

280    36    25 

233    16    22 

343    02    88 

24    61    48 

17    43    54 

138    00    30 

172    17    18 

810    37    13 

O          '        « 

228    53    03 
273    46    80 
100    87    41 
53    20    16 
163    08    36 
204    41    13 
107    38    43 
812    52    50 
852    35    00 
130    46    47 

MeUrg. 

4'78238» 

4*5485606 

4'6»58030 

4-5645136 

4-6744512 

4-7668800 

4-5053729 

4-7100236 

4-6031781 

4-4625328 

Genoa  Peas 

Black  Mountain 

Cleaver  Peak 

Desert  Creek  Peak 

Highland  Peak 

LeTiatban 

Roee 

Tibbie  Peak 

Moant  Wilson 

BLACK  MOUirrAIN. 

A  long  timbered  ridge  in  Walker  Biver  range  of  mountains.  It 
lies  between  Mason  Valley  and  Walker  Lake,  15  miles  southeast-  of 
town  of  Mason  Valley  (Poison  Switch),  in  Esmeralda  Co.,  B"ev.,  and  10 
miles  south  of  west  of  Eio  Vista  railroad  station.  Summit  cleared  of 
timber. 

Permanent  mark:  A  lone  tree. 

[Latitude.  ZB9  56'  10"-4.    LonRitiide,  118°  54'  30"-6.J 


To  station. 
Cleaver  Peak 

Azimuth. 

o          /         " 

148    05    37 
100    37    41 

Back  azimuth.   Log.  dist. 

1 

°       '      "        MtUrt. 

827    57    11       4-5612569 

280    16    25       4-6058030 

Como 

MOUNT  WILfl< 

ON. 

A  bare  peak,  the  northernmost  summit  of  the  range  between  Warm 
Spring  Valley  and  Mason  Valley,  and  3  miles  northeast  of  V^ilson's 
ranch.    In  Lyon  Co.,  Nov.,  on  north  side  of  Walker  Eiver.  ' 

Permanent  mark:  Bock  monument. 


[Latitude,  38°  50'  67"-0.    Longitude.  110°  13'  14"-6.] 


To  station.        1 

1 

Azimuth. 

Back  azimuth. 

Log.dist. 

Como 

Desert  Creek  Peak 

1 

0          1/' 

130    46    47 
17    82    28 

o       /       // 
810    37    13 
107    28    53 

Jf«ter«. 

4-4625328 

4^06014 

Digi 
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BOBBS  PEAK. 

A  bmsh-covered  hill  in  Eldorado  Co.,  Cal.,  24  miles  east  by  north 
from  Georgetown,  near  the  Uncle  Tom's  Cabin  road,  1^  miles  west  of 
Orellis  Dairy  ranch. 

Permanent  mark :  Bock  monoment. 

[Latitude,  38°  65'  24"'3.    Longitude,  120o  24'  14"-0.] 


To  station. 

Azimuth,      j  Back  asimnth. 

Log.diit. 

MeUr$. 
4-6673774 
4*4078178 
4-5390326 

Bound  Top 

Twin  Peak 

Aider  Hill 

O          .         //    1             o         /    •     /» 

300    32    58           129    48    0« 
215    28    00            85    34    38 
341    31    45          161    36    28 

BALD  MOUNTAIN. 

High,  heavily  timbered  point,  in  Eldorado  Go.,  Cal.,  about  7  miles 
east  of  Georgetown.    IJearest  camp  at  Twelve  Mile  House. 

Permanent  mark:  A  stone  cairn  between  two  blazed- pine  trees. 

[Latitude,  38°  64'  00"-2.    Longitude,  120°  42'  19"'2.] 


To  station. 


Dunean 

Baltic  Peak. 
Pine  Hill... 
Banner  Hill 


Azimuth. 


212  27  41 

324  41  42 

60  30  12 

149  22  17 


Back  azimuth. 

Log.  diet. 

32    35    & 
lU    48    49 
230    19    28 
329    12    26 

MeUTM. 
4-4091272 
4  •4552510 
4-5074336 
4-6446840 

PINK  HILL. 

IT.  S.  C.  &  G.  S.  station,  situated  in  Eldorado  Co.,  Cal.,  6  miles  east 
of  Salmon  Falls  and  3  miles  northeast  of  Green  Valley.  Highest  part 
of  x>eak  is  bare. 

Permanent  mark :  A  cairn  of  rocks  on  northernmost  of  two  rock  crop- 
pings,  situated  30  feet  apart  and  on  highest  summit  of  hill. 

[Latitude,  38°  43'  04"-4.    Longitude,  120°  50^  26"-7.] 


To  station. 


Banner  Hill 

Haiysville  Butte 
Bald  Mountain... 

Baltic  Peak 

Capitol 

Grossman 

Jackson  Butte  — 

Lola 

Book  Mountain... 


Azimuth. 


Bull.  122 ^22 


182  07  01 

127  08  57 

230  10  28 

273  43  37 

70  16  26 

305  10  38 

330  46  53 

214  08  25 

150  68  48 


Back  azimuth. 

Log.  dist. 

O           1           i< 

Meter$. 

2    07    67 

4-7660790 

306    37    87 

4-9540856 

50    30    12 

4  -5074335 

94    01    26 

4-6170650 

249    57    35 

4  -6681981 

125    27    45 

4-6885248 

150    56    67 

4-6832661 

34    32    04 

4-0810024 

330    49    41 

4-6353051 
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BALTIC  PEAK. 


[BULL.  122. 


The  weBternmost  and  highest  spar  of  Baltic  Bidge^  situated  in  El- 
dorado Co.,  Gal.,  4  miles  due  north  of  Grizzly  Flat  and  4  miles  south- 
east of  Sly  Park. 

Permanent  mark :  A  cairn  of  rocks.  There  is  a  blazed  oak  5  feet 
west  of  this  cairn. 

[Latitude,  38°  41'  33"  -0.    Longitude,  120°  30'  57"  -0.] 


To  station.  - 

Azimuth. 

Back  azimuth. 

Log.  dist. 

PlneHiJl 

Bald  Mountain... 
Oronnman 

O          '         n 

94    01     26 

144    48    49 

3    29    42 

O              >            H      ' 

273    43    37 
324    41    42 
183    29    03 

JfeUra. 
4'6170«80 
4  -4552510 
4-4060125 

ROUND  TOP. 

U.  S.  C.  &  G.  S.  station,  situated  in  Alpine  Co.,  Cal.,  about  4  miles 
south  by  west  from  Carson  Pass  and  6  miles  east  of  Silver  Lake,  4  miles 
southeast  of  Kirkwood's  (on  Amador  road). 

Permanent  mark :  Stone  monument  over  U.  S.  C.  &  G.  S.  mark. 

[Latitude,  m>  89'  43"  -6.    Longitude,  120°  00'  05"  -0.] 


t 
To  station. 

Azimuth. 

flth. 

Log.di8t. 

o 

, 

„ 

o 

, 

Meter$. 

Como 

228 
193 

53 

48 

03 
39 

49 

13 

12 
53 

53 
09 

4-7828826 
4-6872703 

Genoa 

RobbaPeak 

129 

48 

06 

309 

82 

58 

4-6573774 

Twin  Peak 

158 

00 

54 

338 

01 

12 

4-7299713 

Alder  Hill 

81 

05 

05 

260 

54 

43 

4-8870881 

UiffhlandPeak... 

*     301 

49 

44 

121 

58 

56 

4-4011548 

159 

51 

42 

839 

37 

56 

4  •9592252 

Mokelumne 

30 

20 

24 

210 

16 

54 

4-2075502 

LEVIATHAN. 

» 

In  Alpine  Co.,  Cal.,  a  bare  peak  on  ridge  east  of  Antelope  Valley  and 
northwest  of  the  lower  end  of  Slinkards  Valley.  It  is  6  miles  southwest 
of  the  Mountain  House. 

Permanent  mark :  A  rock  monument. 

[Latitude,  38«  40'  54"-7.    Longitude,  119°  36'  43"-7.] 


To  station. 

Azimuth.        Back  azimuth. 

Log.  dist. 

Desert  Creek  Peak 
Como 

O          '           /'    '               O           f         't 

286    31     52           106    42    58 
197    38    43  ,          17    43    54 

Metfrw. 

4-4297204 

4-5052729 

c 
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DESERT  CREEK  PEAK. 

A  bare  peak,  the  uorthemmost  of  the  ridge  between  Desert  Creek  and 
the  Carson-Aurora  road.  It  is  3  miles  south  of  Hall  and  Simpson's 
ranch,  in  Lyon  Co.,  Nevada. 

Permanent  mark :  A  rock  monument. 

[Latitude,  38°  36'  45"-2.    Longitude,  1W>  18'  68"-0.] 


To  station. 


Como 

Highland  Peak . 
Mount  Wilson.. 
Leviathan 


Azimath. 


Back  azimjjith. ,  Log.  dist. 


o 

/ 

//    1 

183 

08 

36 

78 

37 

23 

197 

28 

53 

106 

42 

58 

343  02  38 

258  20  55 

17  32  28 

286  31  52 


I 


Meter§. 
4-6744512 
4-5928509 
4  -4405014 
4-4297204 


ALDER  mLL  (OFTEN   CALLED  LEAK   SPRING  HILL). 

A  timbered  hill  at  the  head  of  the  north  fork  of  the  Gosumne  Eiver, 
11  miles  due  east  iirom  Grizzly  Flat  and  10  miles  west  by  south  from 
Sllyer  Lake,  in  Eldorado  Co.,  Gal. 

Permanent  mark :  A  tree  with  limbs  trimmed  off  and  marked  U.  8. 6.  S. 

[Latitude,  38°  37'  40"-0.    Longitude,  120°  16'  41"-0.] 


To  station. 

Azimuth. 

Back  azimuth.    Log.  dist. 

Bound  Top 

RobbsPeak 

o          /       // 

260    54    43 
161    36    28 

0        '       "  1     Meters. 
81    05    05  ,    4-3870881 
341    31    45       4-5390325 

CAPITOI-. 

The  center  of  cux)ola  of  capitol  building  at  Sacramento,  Cal. 

[Latitude,  38^  34'  30"-7.    Longitude,  121°  29'  38"1.] 


To  station. 

Azimuth. 

Ba 

kck  azimuth. ;  lK)g.  dist. 

Pino  Hill 

O         '         «• 
249    57    35 
291    03    20 
157    50    36 

o        '       '•  1     Meters. 
70    16    20  1     4-6681981 

Jackson  Butte.... 
liarysviUe  Butte . 

111   32   on  .   4-8:)«:.o54 

337    47    17  1    4  ■8772911 

SUGAR  LOAF 

A  high  cone  in  Eldorado  Co.,  Cal.,  4  miles  east  of  Latrobe. 

Permanent  mark :  A  lone  digger  pine  which  is  blazed  and  has  a  cairn 
of  rocks  built  against  it.  This  tree  is  35  feet  east  of  the  highest  rock 
cropping  on  the  hill  and  8  feet  below  the  summit. 


[Latitude,  380  34'  43"-0.    Longitude,  120^  56'  50"-3.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Buona  Vista 

Jackson  Butte.... 

O            1             II 

354    51    13-55 
323    09    16-23 

0          / 

174    52    32-79 
143    17    47-43 

Meters. 
4  -5385235 
4-5222831 
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MOKELUKKS. 


[BULU122. 


A  bare  rocky  peak  on  the  north  side  of  Mokelomne  Biver  Canyon 
and  9  miles  due  south  firom  Silver  Lake. 
Permanent  mark:  Eock  monument. 

[Latitude,  38°  32'  12"12.    Longitude,  120°  05'  4l"*S4,] 


To  stotion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Highland  Peak... 

Round  Top 

Dardanolle  Cone.. 

o         /       n 
268    42    34 
210    16    54 
307    17    38 

O         1         II 

88    55    14 
30    20    24 
127    25    56 

Meten. 
4  *470578B 
4*2075502 
4*3377463 

HIGHLAND  PEAK. 

A  bare  rocky  peak  8  miles  west  of  Hermit  Valley  and  10  miles  south 
of  Markleeville,  in  Alpine  Co.,  Cal.  Local  name  is  South  Silver  Moun- 
tain. 

Permanent  mark :  Eock  monument. 

[Latitude,  36°  32  31'"  0.    Longitude,  llQo  45'  21"*4.] 


To  station. 

Azimuth. 

Back  azimuth.    Log.  dist. 

1 

Gomo 

O           '          '/ 

204  41  13 
121    58    56 

33  24  30 
258    20    55 

88  55  14 
333    31    82 

o       /       // 
24    51    48 
301    40    44 
213    20    10 
78    37    23 
268    42    34 
153    35    01 

Meter: 

4-7668800 

4-4011548 

4-2666422 

4-5023500 

4*4705780 

4*3718484 

Round  Top 

Dardanelle  Cone 

Desert  Creek  Peak .... 

IM^nlf  nItimnA 

Sonora 

GROSSMAN. 

The  highest  point  on  wooded  rise  or  knoll  on  the  first  ridge  south 
of  Sutter  Creek,  known  as  Grossman  Mount  or  Mount  Heckler. 
Twenty  miles  east  of  Jackson,  on  Antelope  Spring  road,  or  7  miles 
a  little  south  of  east  of  Volcano  and  1^  miles  northwest  of  Whitmore^s 
sawmill.    Hill  covered  with  undergrowth  and  some  timber. 

Permanent  mark:  A  small  cairn  of  rocks. 

[Latitude,  38o  27'  49"-2.    Longitude,  \2fP  32'  01"-0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Pine  Hill 

0  /  // 
125  27  45 
183  20  03 
312    50    00 

40    47    25 

O           1        II 

305    10    88 

3    20    42 

132    56    25 

220    40    25 

Meterg. 
4*6885248 

Baltic  Peak 

Blue  Mountain... 
Jackson  Butte.... 

4  -4060125 
4-3025616 
4*3326197 
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A  bare  lava  cone,  4  miles  north  by  east  from  the  jiinctiou  of  the  mid- 
dle fork  of  the  Stanislans  and  Clark's  fork  of  the  Stanislaus.  Bloods 
Station  on  Big  Tree  road  is  12  miles  northwest. 

Permanent  mark:  A  rock  monument. 

[Latitude,  38©  24'  ll"-5.    Longitude,  119o  62'  20"'7.] 


To  ttstioii. 

Aximntb. 

Backasdmuth. 

Log.  diet. 

HiefalBDdPeak... 

ICokelamne 

Bear  Monntain  . . . 
Somon 

0           /           /' 

213    20    10 
127    26    66 
55    64    12 

o       /       // 

83    24    30 

307    17    38 

236    17    44 

106    21    40 

Jftftert. 
4-2666422 
4-3877463 
4-8787191 
4-3300599 

80N0RA. 
[Latitnde,  Sflo  21'  Q8"-26.    Longitude,  llQo  38'  0»"-18.] 


To  aUtion. 

Azlmutli. 

Log.  diat. 

DardanelleCone.. 
Highland  Peak... 

o         /           n 
106    21    39-62 
163    36    00-82 

0         /           n 

Mwlera. 

4-3309699 

4*8718484 

833    31    82-06 

BLUE  MOUNTAIN. 


In  Calaveras  Co.,  OaL,  between  north  and  middle  forks  of  Mokelumne 
River,  on  a  very  xn*ominent  hill,  locally  known  as  Blue  Mountain,  about 
5  miles  due  north  of  Big  Trees  and  8  miles  south  of  east  of  West  Point. 
Station  on  summit  of  highest  rock  cropping  on  Blue  Mountain. 


[Latitude,  38°  20'  26"'2.    longitude,  120°  21'  65"-0.] 


To  station. 

Azimuth. 

Back  azimnth. 

Log.  diat. 

Jackson  Bntte.... 
Croff fftnan ,  -  -  r  - .  - 

1 

0          /          »/     1               0           /          // 

89    39    47           209    26    32 
132    66    26          312    50    09 

Meter: 
4. 4033875 
4  -3025816 

Bear  Mountain.... 
Jnnapin  ^, , 

28    28    57           208    20    46       4 -0083280 
51     42    48            231     30     44  1     4-6!i986ff7 

1                        1 

JACKSON  BUTTS. 


Is  situated  in  Amador  Oo.^  Oal.,  3  miles  southeast  of  Jackson,  on  an 
isolated,  conical,  very  steep  hUl.  It  is  covered  with  scattered  timber 
which  has  been  cleared  from  the  summit,  leaving  a  single  tall  oak  as  a 
signal. 

Permanent  mark:  A  +  on  a  copper  bolt,  34  feet  north  of  signal  tree. 
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[BirLL.122. 


the  bolt  projecting  three-quarters  of  an  inch  above  surface  rock ;  over 
this  are  two  flat  stones  and  a  cairn  of  rocks. 

[Latitude,  38o  20'  18"-3.    LonKitnde,  120°  43'  17"-4.] 


To  station. 


Crouman 

PineHiU 

Blue  Mountain. 
Bnena  Vista  . . . 

Joaquin 

Sugar  Loaf  — 
Capitol 


Azimuth.      '  Back  azimutfa. '  Log.  dist.  I 


229 

40 

150 

56 

269 

26 

65 

22 

352 

59 

143 

17 

111 

32 

25  00       49  47  25*00 

57  00     330  46  53  00 

32  00  ,    69  39  47  00 

42  00     245  15  33  00 

35  00  I  173  00  47  00 

47-43     323  09  16  Zi 

09  00  I  291  03  20  00 


MeUr$. 

4-3326197 

4-6832661 

4 -4933875 

4-2687901 

4-3514767 

4*5222831 

4-8595054 


BUENA  VISTA. 


Situated  on  center  of  north  side  of  prominent  hill  locally  known  as 
Buena  Vista  Butte,  in  Amador  Co.,  Cal.,  5^  miles  south  of  lone  and  1 
mile  south  of  Buena  Vista. 

Permanent  mark :  Tall,  lone  Digger  pine  tree  on  north  central  side 
of  butte,  blazed  and  marked  17.  S.  G.  S.  This  tree  is  125  feet  east  and 
10  feet  below  the  highest  rock  outcropping  of  the  hilL 

[Latitude,  38^  16'  06"*8.    Longitude,  120°  54'  51"*8.] 


To  sUtion. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Joaquin 

0         /         // 
306    27    26-00 
245    15    32*00 
174    52    32-79 

O            <             #' 

126    35    45  *00 

4  -3879729 

Jackson  Butte 

Sugar  Loaf 

65    22    42*00 
354    51    13-55 

4*2887901 
4-5385235 

JOAQUIN. 

In  Calaveras  Co.,  Cal.,  3^  miles  south  of  San  Andreas,  on  southern- 
most high  point  of  Hogback  Eidge.  Station  on  the  high,  rocky  outcrop 
rising  from  the  north  end  of  a  thicket  of  chaparral.  Finders,  a  clump 
of  trees  300  yards  north  of  station  on  highest  point  of  summit. 

[  Latitude,  38°  08'  15"-2.    Longitude,  120°  41'  24"-9. J 


To  Htation. 


Blue  Mountain.. 
Jackson  Butte.. 
Buena  ViHta 


Azimuth.        Back  azimuth.    Log.  dist. 


I 


173    00    47  ' 
126    35    45 


o 

, 

MHert. 

51 

42 

48 

4  •5598867 

352 

59 

35 

4  -3514767 

300 

27 

26 

4*3879729 

BEAR   MOUNTAIN. 

Highest  point  on  ridge,  5  miles  southwest  of  Angels,  in  Calaveras  Co. 


Cal. 


[Latitude,  38°  01'  08"-5.    Longitude,  120"^  35'  08"*4.1 

Azimuth,      j  Back  azimuth.    Log.dlat. 


To  station. 


Blue  Mountain... 
Dardanelle  Cone.. 
Big  Hill 


208    20    46  '  28    28    57 

235    17    44  ,  55    54    12 

3&6    05    15  176    05    ^^ 


MeUrt. 

4*6083280 

4*8787191 


Qisim.] 
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BIG  CANYON. 

Local  name,  Duckwall  Moant;  a  high  timbered  poiut  on  a  ridge,  14 
miles  east  of  Sonora  in  Taolumne  Co.,  Cal. 

LLatitade,  37o  &8'  01"-5.    Longitude,  170°  VI'  ld"-0.] 
'        To  itation. 


Big  HOI 

Moocaain  Peak 
Bullion  Peak  . . 
Pilot  Peak 


Aaimnth. 


08  M  35 

45  10  41 

365  04  57 

824  30  25 


Back  azimuth.     Log.  diit. 


24ft  22  02 

225  12  01 

175  00  34 

144  46  11 


MtUr§. 

4*0278730 

4-4118285 

4-6500366 

4-4473838 


COTTONWOOD  PEAK. 


In  Taolanme  Co.,  Cal.,  immediately  south  of  Hetch-Hetchy  Valley 
and  Taolnmne  Biver. 


[Latitude,  37°  55'  30"-0.    Longitude,  110°  44'  07"-3.] 


,         To  station. 

Azimuth. 

Back  azunuth. 

Log.dlAt. 

Connees 

O           »        /'                       O         '         1' 

262    51    29            83    06    45 
114    13    52           20i    ns    36 

MtUrt. 
4  -5639041 
4-3353253 

Hofihaan 

CONXES8. 

A  primary  station  of  the  U.  S.  C.  &  G.  S.,  10  miles  north  of  Soda 
Springs,  Mono  Co.,  Cal.  In  shape  an  irregular  parallelogram  of  gran- 
ite; firom  northwest  i)ortion  rises  the  top  of  peak  with  precipitous  side 
of  1,000  feet  or  more. 

Permanent  mark:  Concrete  pier  with  live-eighths  copper  bolt  in 
center. 

[Latitude  37°  57'  56"0.    Longitude  119°  10'  18"1.] 


To  Rtation. 

Azimuth. 

Back  azimuth. 

Log.  dizt. 

Hofftaian 

O            '          II 

51    21    09 
83    00    45 

o          /        '■ 

231    14    11 
262    51    20 

MeUri. 
4-32H8340 

Cottonwood  Peak . 

4-5030041 

MOUNT  DANA. 


Large,  bare,  somewhat  irregular  pe^k  with  cone-shaped  top,  covered 
vith  broken  sandstones  and  granite,  in  Tuolumne  Co.,  Cal. 
Permanent  mark:  Stone  monument  about  6  feet  high. 

[Latitude,  87°  53'  54" -8.    Longitude,  110°  13'  17"- 4] 


To  station. 


Lvell 

Moftnan. 


Azimuth. 


Back  azimuth 


14    01    13 

77    05    00 


193    50    22 
256    54    20 


Log.  dist. 

Meter*. 
4  -2637680 
4  -4171931 

uigiiizect  Dy 
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[■CU.123 


HOFFMAN. 

About  2  miles  west  of  Lake  Tenaiaya  and  39  miles  from  Sequoia,  oi 
the  west  of  Tioga  road,  in  Tuolumne  Co.,  Cal.  The  mountain  has  thr« 
sharp  ridge8  of  granite,  and  the  point  occupied  is  the  highest  and  fai 
thest  to  the  west.  On  this  ridge  is  Chimney  Eock,  a  cylinder  of  granit 
rising  from  main  ledge  to  height  of  60  feet,  and  it  is  north  of  this  tha 
station  occupied  is  situated. 

Point  marked  thus: 


U.  S, 


1^ 
G. 

+ 
A 


S. 


W+<6-5  fb.>+<6-6  ft.>E. 

A 

CO 

V 
S 


A  monument  about  5  feet  high  over  the  center  mark. 

[Latitndo,  37°  50'  43"-5.    Longitude,  119°  30'  39"-2.] 


To  Btatioii. 

Azimuth. 

Back  asimuth. 

Log.  dist. 

Mount  Dana 

0           /         II 

256    54    20 
231    14    11 
33G    34    42 

O           '         '/ 

77    05    00 
51    21    09 
156    37    42 

Meterg. 
4  -4171931 
4-3288840 
*2597^ 
4  •3853"«» 
258 

Coiin688 

ClarkB  Peak 

Cottonirood  Peak 

294    05    36 

114    13    52 

BIG  HILL. 


In  Tuolumne  Co.,  Cal.,  6  miles  east  of  Knights  Ferry  and  6  miles  wes 
of  the  Crimea  House. 

[Latitude,  37©  49"  37"-8.    Longitude,  120°  34'  08"-8.1 


To  station. 

Asimuth. 

Back  azimuth. 

Log.dJ8t. 

Bear  Honntain 

Big  Canyon 

O         /          II 

176    05    51 
248    22    02 
304    21    06 
276    57    29 

0          '        n 

356  05  15 
68    88    35 

124  39  12 
97    06    20 

MeUrt. 
4-3296475 
4  *6276780 
4-7224157 
4  -3291570 

Biuliou    

Moccasin  Peak 

MOCCASIN  PEAK. 


A  potato-shaped  peak,  slightly  flattened  on  top,  covered  with  oai 
timber.  It  is  situated  on  southwest  side  of  Moccasin  Creek,  abov< 
Hugh's  place,  close  to  bridge  across  Moccasin  Creek,  in  Tuolumne  Co., 
CflJ 

^^■•**  uigiiizeo  Dy  v.jv^v^'i  IV, 
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Permaaient  mark :  Bnll-pine  tree  about  40  feet  high,  2  feet  in  diameter. 

[Latitude,  37o 48'  12"-5.    Longitude.  120o  19'  48"0.] 


To  etation.             Asimutb. 

Back  asimnth. 

Log.diat. 

1               O           1         It 

Bl^HUl Iff    06    20 

o          /        " 

276    57    29 
45    19    4L 
07    52    44 

Jfetert. 
4  -3201570 
4-4116285 
4*5424989 

Big  Canyon !       225    12    01 

Pilot  Peak 1       277    88    19 

PILOT  PEAK. 


On  boundary  of  liiarii>osa  and  Tuolumne  counties,  Cal.    EoBe'a  ranch 
is  2^  miles  east 


[Latitude,  37<>  45'  89"'8.    Longitude.  119^  56'  10"-0]. 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dint. 

MoooaainPeak  ... 

Big  Canyon 

DevilaPeak 

0        /       //  . 

97  52  44 
144  46  11 
326    16    40 

o 

277 
324 
146 

38 
39 
23 

19 
25 
49 

4  -5424939 
4-4473833 
4-4028478 

CLARKS    PI 

SAK. 

An  obelisk-shaped  peak  on  north  end  of  Merced  Group,  in  Marii)oaa 
Co.,  Gal.,  at  head  waters  of  Merced  Eiver,  about  11  miles  southeast  of 
Tosemite.  The  peak  is  merely  a  sharp  ridge ;  there  is  not  space  enough 
on  top  to  stand  trii)od. 

Permanent  mark:  Monument  of  stone  about  4  feet  high. 

[Latitode,  37o  41'  42"-0.    Longitude,  119<^  25'  44"1.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

DevilB  Peak 

o          /          '/ 

56    07    20 
156    87    42 

o       /       // 
235    55    55 
33G    34    42 

Metern. 
4-5i!12361 
4 '2697926 

ITnfl^An    T  -  - .  - 

MOUNT  LYKLL. 


Situated  14  miles  southeast  of  Soda  Springs,  at  end  of  Tuolumne 
Meadows,  in  Mono  Co.,  Oal.  In  shai)e  very  irregular;  the  south  side 
9  perpendicular  wall,  the  north  a  series  of  meadows  till  the  glacier  is 
reached;  the  east  and  west  sides  are  rather  steep.  The  highest  point 
is  a  short,  sharp  ridge  about  200  yards  long,  running  northwest  and 
aoafh-east,  the  northwest  end  beii^g  the  lower. 


Digitized  by 
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[BIIU.12S. 


Permanent  mark:    Small  stone  monument;  U.  S.  G.  S.  chiseled  on 
rock  east  of  it. 

[Latitude,  37°  44'  16"-8.     Longitude,  llQo  16'  19"-0.] 


To  itation. 

AEtmuth. 

Back  asimuth. 

Log.  dist 

Mount  Dana 

0            t    .     II 

103    59    22 

14    01    13 

4-2887680 

BULLION   PKAK. 

A  high  point  on  a  timbered  ridge,  15  miles  north  of  east  of  Merced 
Falls,  2  miles  east  of  Bear  Valley,  in  Mariposa  Co.,  Cal. 

[Latitude,  37=>  33'  27"-6.    Longitude,  120o  04'  33"-7. 1 

Log.  dist. 


To  atotion. 


Big  Hill 

Big  Canyon 


Asimath.      '  Back  azimuth. 


O            1 

,, 

124    39 

12 

176    06 

34 

304    21    00 
35»    04    57 


•4 -7224157 

41 


1>EVIL8  PHAK. 

A  cone  on  southeast  end  of  short  potato-shaped  ridge,  9  miles  soatli- 
west  of  Wawona  Peak;  bare  on  top  and  covered  with  loose  rock. 

Permanent  mark :  Fir  tree,  about  30  feet  high,  placed  in  center  of 
monument,  5*6  feet  west  of  TJ.  S.  G.  S.  chiseled  on  rock. 

[  Lntitude,  37°  31'  40"-2.     longitude,  119°  44'  26"-9.] 


To  Htation. 


Pilot  Peak... 
Clark's  Peak.. 


Azimuth.         Back  RKimuth. 


0 

, 

„ 

0 

, 

„ 

Meten. 

146 

23 

40 

826 

16 

40 

4-4928478 

235 

55 

55 

56 

07 

20 

4-5212361 

Log.  dist. 


LAW80N  HILL. 


At  north  end  of  flat  ridge,  North  of  Bear  Creek  (a  north  branch  of  San 
Pablo  Creek). 

Permanent  mark:  A  4  by  4  stake  (pine)  in  middle  of  pile  of  stones, 
about  50  feet  southwest  of  large  oak  tree  on  edge  of  steep  slox>e.  Hill  is 
timbered  on  north  slope. 


[Latitude,  37°  56'  84".    Longitude,  122o  11'  36".] 


To  station. 

Azimuth.      1  Back  azimuth. 

1 

Log.  dlat. 

Bald 

0            1          <i 

20    53    50 
94    27    02 

0            '          II 

200    52    55 
273    23    32 

M4Ur$. 

3-8552896 

3-9211217 

Striped  HUl 

;^^^oogle 
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A  bare,  ronncl  hOl  at  northern  end  of  ridge  between  Wild  Cat  and 
Sau  Pablo  creeks.  Small  slide  on  west  slope  from  which  the  station  is 
named. 

[Latitade.  37°  56'  49 ".    Longitade,  122o  17'  17".] 


To  atation. 

1 

Azimuth      1  Bark  azimatb. 

Log-diat. 

7erba  Baena 

Rocky  Island 

LAWBon  Hill 

O          /        n 

24    m    IS 
45    51    57 
273    23    32 

O            1 

204    04 

225    49 

94    27 

22 
37 
02 

MeUri. 
4-2271188 
3  -9195784 
3  -9211217 

ROCKY  I6LAXD. 

Highest  xK>int  of  Eocky  or  Sheep  Island,  Bay  of  San  Francisco. 
Permanent  mark:  Cross  cnt  in  rock. 

[Latitude,  37°  53'  42".    Longitude,  122°  21'  21".] 


To  station. 


Striped  Hill. 


Asimnth. 


225    49      27 


Back  azimuth.     Log.  dist. 


45    51      57 


Metert. 
3-9195784 


BALD. 

[Latitiida,  37°  52'  56"-]9.    Longitude,  122°  13'  20"-48.] 


To  atation. 


Azimuth.        Back  azimuth.    Log.  dist.  | 


Lawson  Hill 

MulhoUsnd  Hill. 
Yerba  Bnena 


200  52  55 
291  40  28 
5«    57    37 


o 

/ 

II 

Mtttn. 

20 

53 

59 

3 -8552896 

111 

43 

22 

3-8742967 

237 

01 

00 

4  1788065 

MULIIOLLAND    HILL. 

Highest  point  on  ridge  sonth  of  road  through  Moroga  Valley,  abont 
one  half  mile  south  of  residence  of  Mr.  Mulholland;  one  small  oak 
tree  on  north  side  of  point;  distance  from  station  abont  50  feet. 

Permanent  mark:  Monnd  of  stones. 

[Latitude,  37°  51'  26".    Longitude,  122°  §8'  36".] 


To  station. 

Aximuth. 

o          /        /I 

111    43    22 
33    10    03 

Back  azimuth. 

Log.  dist. 

Bald 

0           '         /' 

291    40    28 
213    08    49 

MeUn. 
3  -8742967 
3  -7315417 

Bedwood 

MONUMENT  SOUTH. 
[Latitude,  37°  50'  55"  08.    Longitude,  122°  11'  35" -52.] 
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REDWOOD. 


(Bru.X2a 


Highest  point  on  ridge  between  Contra  Costa  and  Alameda  cooiitiei^ 
Cal.,  covered  with  redwood  timber  and  sandstone  rocks,  about  three 
fourths  of  a  mile  southwest  of  Eedwood  Canyon.  • 

Permanent  mark:  Eedwood  tree,  15  feet  high  and  6  inches  in  diame 
ter,  marked  U.  S.  G.  S.  Southwest  of  which,  and  about  2  feet  distant 
is  large  sandstone  marked  XJ.  S.  G.  S. 

[Latitude,  37«»  49^  00".    Longitude,  122«  10'  37".] 


To  station. 

Azimutli. 

Bank  aeimuth. 

Log.  diat. 

Yer1»  Buena 

MulholIandHill... 

o            /          // 

86      52     49 
213      08      49 

o               /             // 

266      45      50 
38      10      08 

4-2230198 
d -7315417 

TERBA  BUENA. 

Highest  point  of  Terba  Buena,  or  Goat  Island,  Bay  of  San  Francisco 
U.  S,  Coast  and  Geodetic  Survey  Point. 


[Latitude,  87°  48'  80".    Longitude,  122o  21'  69^'.] 


To  Btation. 

Azimuth. 

Back  aslmuth. 

Log.  diet. 

Bald 

0       /       // 
237    01    00 
204    04    22 
266    45    SO 

O          /         ii 

56    57    87 
24    07    16 
86    62    40 

4  1788065 
4-2271188 
4-2230198 

Striped  HiU 

Redwood 

Digitized  by 
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METHODS  OF  WOBK. 


The  triangalation  iu  soatiiem  California  was  begun  in  July,  1891,  and 
covers  an  area  of  about  5,000  square  miles.  The  line  Wire-KeUy,  as 
fixed  by  positions  obtained  from  the  TJ.  S.  Coast  and  Geodetic  Survey, 
was  taken  as  the  basis  of  the  work  of  1891,  which  includes  the  line 
Wire-Mora  and  all  points  south  of  that  line.  Subsequent  work  depends 
upon  the  line  Southeast  Base-San  Juan,  as  given  by  the  same  organiza- 
tion. The  instrument  used  in  this  work  was  an  8-inch  nonrepeating 
theodolite  reading  by  micrometer  to  two  seconds,  and  by  estimation  to 
one-fifth  of  a  second.  The  angles  were  measured  individually  and  by 
directions  with  telescope  direct  and  reversed  and  on  different  positions 
of  the  circle.  The  station  adjustment  was  made  arbitrarily,  the  angles 
being  required  to  agree  among  themselves  and  to  close  the  horizon. 
Figures  were  adjusted  by  the  method  of  least  squares.  All  work  in 
eonjiection  with  this  triangulation  was  done  by  Mr.  A.  P.  Davis. 

I>ESCBIPTIONS  ANI)  POSITIOIf 8  OF  STATION'S. 

WOOD80N. 

A  liigb,  prominent,  and  very  rocky  butte  in  San  Diego  Co.,  Cal.,  6 
miles  south  of  San  Pascual  Valley,  and  just  west  of  Woodson's  ranch. 
It  is  surmounted  by  a  huge  granite  bowlder,  the  highest  point  of  which 
is  the  station. 

Permanent  mark:  A  cairn  of  stones* 


(Latitude,  83o  00'  25"-l.    Longitude,  ll«o  68'  17"-8.] 


To  station. 

Azimulh. 

Back  azimuth. 

Log.  dist. 

WUtney 

0           1           II 

122    51    61-8 
157    35    13-1 
281    18    22-6 
354    42    020 
14     46    27-4 
77     33    36-7 

0           /            // 

302    45    49-4 
337    32    05-7 
101    30    16-2 
174    43    00-0 
194    44    27-7 
257    28    61-2 

Meter: 
4-3119354 
4-8(r75063 
4-5407133 
4  -5414240 
4  -3515457 
4  -1442189 

Burnt 

Cnyamaca 

San  Miguel 

Cowleaf. 

Black 

/Goegle 
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[BDU.122. 


CUYAMACA. 


Cuyamaca  Mountain  is  the  highest  mountain  in  San  Diego  Oounty. 
The  station  is  not  on  the  highest  point,  but  is  indicated  by  a  large,  lone 
spruce  tree  east  of  the  summit,  which  was  trimmed  up  for  a  signaL 

[Latitude,  32^  56'  42"-2.    Longitude,  116^  3«'  W-7,] 


To  aUUoQ. 
Woodson 

Azimath. 

Backasimuth. 

0           /           /' 

281     18    22-6 
249    25    00-6 

Log.  diat. 

0        /        // 
101    SO    16-2 
68     88    519 

Metert. 
4-5407133 
4  •6282849 

Cowles 

SAN  MIGUEL. 

A  high  prominent  mountain  peak,  about  12  miles  east  of  San  Diego, 
in  San  Diego  Co.,  Gal.  It  is  approached  from  the  southwest  by  a  good 
trail  leading  to  the  top.    The  station  is  on  the  highest  i>oint. 

Permanent  mark:  A  large  cairn  of  stones. 


[Latitude,  32°  41'  41".    Longitude,  116°  56'  14".] 


To  station. 


Woo<l«)n  . 
Cowles  ... 


Azimuth. 


174    43    09 
145    19    09 


Back  aximnth. 


354    42    02 
325    16    03 


Log.  diat. 


Metert, 
4-541424 
4  196130 


The  highest  of  a  range  of  hills  4  miles  west  of  Santee  Station,  in  San 
Diego  Co.,  CaL,  on  the  Cuyamaca  railroad,  and  south  of  the  San  Diego 
River. 

Permanent  mark:  A  cairn  of  stones  on  the  highest  point  marks  the 
station. 

[Latitude,  Z29  48'  39"-9.    Longitude.  117°  01'  58"0. 


To  station. 

Azimatli. 

Back 

o 
14 

337 
69 

145 

azimutl). 

46    27-4 
©5    21-3 
38    51-9 
19    09  0 

Log.  dist. 

1 
Woodson 

O         '            " 

194    44    27-7 
l.*)?    08    06-4 
249    25    00-6 
325    16    03  0 

Mettrt, 

4  -3515457 
4  -3077783 
4-6282849 
4-1961300 

Black 

Cuyamaca 

San  Miguel 

BLACK. 

A  prominent  hill,  7  miles  southwest  of  Bernardo  Post-OflElce,  in  San 
Diego  Co.,  Cal.,  and  the  highest  point  on  the  Penasquitas  ranch. 
Permanent  mark:  A  cairn  of  stones  on  the  highest  point. 

[Latitude,  32°  58'  47"-4.     Longitude,  117^  07'  02"0.1 


To  station. 


Azimuth. 


Whitney 165    34    22*7 

Woodson 257    28    512 

Cowles 337    05    21-3 


Ba<*k  azimuth.    Log.  diat. 


345 

77 

157 


33  06.3 
33  86.7 
08    06.4 


Meier*. 
4  1639436 
4  ■1442189 
4  '3077763 


ogle 


€AnriiT.] 


CALIFORNIA. 

WHITNEY. 


351 


A  round  prominent  knoll,  the  highest  peak  of  a  cluster  of  hills,  in 
San  Diego  Co.,  Gal.,  about  5  miles  west  of  Escondido. 
Permanent  mark :  A  cairn  of  stones  on  the  highest  point. 


(latitude,  330  06^  25^'  -9.    Longitude,  117®  09'  22"  -2.] 


To  station. 

Aximnth. 

Back  Axlmuth. 

Log.  dUt. 

Meters. 
A  -2234196 

KeUey 

O               1            II             O               1             II 

111    15    C4-5       291    09    35-6 

High'knob 

Burnt 

166    44    32-3       346    43    35  2       4  0712031 
218    34    29-7         38    37    25  4       4*1253160 
302    45    49-4       122    51    51-8  1    4-3119354 
345    33    06-3       lOfi    31    22-7  •    1 '1630436 

Woodaon 

Black 

1 

BURNT. 

A  sh^rp  rocky  x)eak,  surmounted  by  a  large  bowlder,  2^  miles  south- 
vest  of  Valley  Center,  in  San  Diego  Co.,  Cal.,  and  6  miles  north  of 
Escondido. 

Permanent  mark:  A  cairn  of  stones  on  the  highest  point. 

[Latitude,  33°  12^  04"-4.    Longitude,  117^  04'  00"-9.] 


To  station. 

Azimuth. 

Back  ftslmuth. 

Log.  diet. 

High  Knob 

Whitney 

O           '            " 

95    24    39  0 
38    87    25-4 
154    07    .58-4 
257    10    20  0 
300    04    16  0 
337    32    05-7 

O           /            it 

275    20    45-9 
218    34    29-7 
334    05    42-6 
77    15    41-6 
120    06    18  0 
157    35    13  1 

MeUin. 
4  0442018 
4  1253100 
4-1667805 
4  -1927250 
3-8724820 
4-3676063 

Lancaster 

JRoderick 

Centipede 

.  Woodson 

1   ^««""" 

RODERICK. 


A  bare,  rocky  summit,  about  10  miles  east  of  Valley  Center,  in  San 
Diego  Co.,  Cal. 
Permanent  mark :  A  granite  bowlder,  surmounted  by  a  cairn  of  stones. 

[Latitude,  23P  13'  56"-4.    Longitude,  116^  54'  14"0.] 


To  rUUod. 

Azimuth.       |  Back  azimuth. 

Log.  dist. 

Lancaster 

Burnt     ... 

o        /        // 
114    22    56-1 
77    15    41-5 

O            1            II 

294    15    18-2 
257    10    20-0 

Meter: 
4-3747615 
4  1027250 

HIGH  KNC 

>B. 

A  prominent  summit,  the  highest  point  of  the  San  Marcos  Mountains, 
in  San  Diego  Co.,  Cal.,  3^  miles  nearly  east  of  Vista,  a  station  on  the 
Southern  California  Eailway.  r^ooalp 
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Permanent  mark :  A  cairn  of  stones  on  the  highest  point,  with  a  poL 
in  the  center. 

[Latitude,  33°  12'  38"-l.    Longitude,  117o  11'  06"-6.) 


To  station. 

Azimuth. 

Back  axlmnth. '  Log.  dist. 

Wii© 

O          1             II 

95    32    48-4 
67    13    57-4 
200    42    49-9 
275    20    45-9 
288    48    23-0 
346    43    35-2 

o        /        // 
276    26    47-5 
247    09    25-2 
20    44    27-5 
95    24    390 
108    51    18  0 
166    44    32*3 

MeUf. 

4*2338837 
4  1453561 
4  1143860 
4*0442018 
4-2494800 
4-0712031 

Kelley 

TiAnoanter 

Burnt 

Centipede 

Whitney 

KELLEY. 

A  station  of  the  U.  S.  Coast  and  Geodetic  Survey,  on  top  of  thi 
ridge  back  of  Carlsbad,  in  San  Diego  Co.,  Cal.,  2  miles  from  the  coasi 
It  is  on  a  rise  slightly  higher  than  the  rest  of  the  ridge.  A  black  gla^ 
bottle  was  buried  neck  up,  20  inches  below  ground,  and  the  center  q 
its  mouth  marks  the  station.  A  3  by  4  by  24  inch  redwood  stub,  naj 
in  center  of  its  top,  buried  20  inches  in  ground,  is  the  surface  mark. 

[Latitude,  33^  09'  42"-3.    Longitude,  117°  19'  23"-8.] 


To  station. 


Wire 

Mora 

Bigh  Knob 
Whitney... 


Azimuth. 


149 
197 
247 
291 


30-3 
02-6 
25-2 
35-6 


Back  azimuth. 

Log.  dist. 

0 

, 

II 

JC<rter#. 

329 

20 

01-8 

3-9140790 

17 

54 

46-2 

4-2021598 

67 

13 

57-4 

4  1453561 

111 

15 

04-5 

4-2234106 

WIRE. 

A  station  of  the  XT.  S.  Coast  and  Geodetic  Survey,  on  the  Santa  Mai 
garita  ranch,  in  San  Diego  Co.,  Cal.  It  is  situated  on  the  top  of  tin 
ridge  between  the  San  Luis  Bey  and  the  Santa  Margarita  rivers,  aboa 
2  miles  from  the  coast,  and  300  yards  north  of  the  wire  fence  on  th^ 
ranch  line  which  crosses  this  ridge.  A  black  glass  bottle  was  bunec 
neck  up,  with  its  top  24  inches  beneath  the  surface  of  the  ground,  tli^ 
center  of  the  mouth  of  the  bottle  denoting  the  station.  A  3  by  4  bj 
24  inch  redwood  stub,  buried  24  inches  in  the  ground,  is  the  surfac^ 
mark,  and  a  nail  driven  in  the  center  of  the  top  of  this  stub  marks  tU 
station. 

[Latitude,  33°  13'  31"-4.    Longitude,  117°  22'  06"-8.] 


To  station. 

Azimuth.  *     Back  azimuth. 

Log.di«t. 

Kelley 

o        /        //      1       o        /         u 
320    20    01-8  i    149    21    30*3 
228    13    20-8  >      48    16    33  0 
275    20    47-5  '      95    32    48-4 

3-9140790 
4  0850062 
4-2839837 

Mora.  

High  Knob 

uigiTizea  oy  x_jv>^ 
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A  round,  prominent  butte  on  the  northern  edge  of  the  San  Luis  Rey 
Valley,  in  San  Diego  Co.,  OaL,  about  3  miles  northeast  of  the  San  Luis 
B-ey  Mission,  and  is  exactly  on  the  southern  line  of  the  Santa  Margarita 
grant. 

Permanent  mark :  A  cairn  of  stones  on  the  highest  point. 

[Latitude,  33°  17'  54"-4.    Longitude,  117o  16'  U"-7.] 


To  Htotion. 

Azimuth. 

Backaximuth. !  Log.dist. 

Wire 

O       1          // 
.48    le    33-0 
17    54    40-2 

o       '        "         Meiers. 
228    13    20-8       4-0H5(H)62 
197    53    02-6       4 -2021598 

Kelley 

CSNTIPEDB. 

A  prominent  and  very  brushy  and  rocky  knoll  in  San  Diego  Co.,  Cal., 
5^  miles  northeast  of  Escondido  and  2  miles  east  of  the  road  from 
Escondido  to  Valley  Center.  The  station  is  on  the  summit  of  an 
immense  bowlder. 

Permanent  mark:  A  small  caini  of  stones. 

[Latitude,  33°  Q&  32".    Longitude,  117°  00'  18".] 


To  station. 

Azimuth. 

O           t         II 

108    54    18 
120    06    18 

Back  aisiinuth. 

Log.  dist. 

High  Knob 

Burnt  

288    48    23 
300    04    16 

Metert. 

^4-240480 
3  -872482 

LiLNCASTl 

ER. 

A  prominent,  rocky  point  about  1  mile  south  of  the  San  Luis  Bey 
River,  between  that  river  and  Moosa  Canyon,  in  San  Diego  Co.,  Cal. 
Permanent  mark :  A  cairn  of  stones  on  the  highest  point. 

[Latitude,  33°  \V  13"-2.    Longitude,  117°  08'  08"-5.] 


To  station. 

Azimuth. 

o          /            '/ 

20    44    27-5 
334    05    42-6 
294    15    18-2 

Back  azimuth. 

Log.  diat. 

High  Knob 

Burnt     

O          /             /' 

200    42    40-0 
154    07    58-4 
114    22    56-1 

Jfeterr 
4-1143860 
4  -1667805 
4-3747615 

Roderick 

MARGARITA. 


The  highest  point  on  the  Santa  Margarita  ranch,  in  San  Diego  Co., 
CaL,  about  10  miles  north  of  the  main  r^^ucU  house  and  about  the  sam§ 
distance  from  the  coast.  ^         t 
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Permanent  mark :  A  cairn  of  stones  on  the  highest  point. 

[  Latitude,  33°  26'  34"-5.    Longitude.  117o  2S"  aO".0] 


To  station. 

Azimutb. 

Back  azimuth. 

Log.dist. 

Santiago 

O           1           II 

156    43    89-9 
194    04    00-2 
103    22    67-9 
47    25    14-6 

O          1           II 

8S5    38    64-0 

14    05    84-2 

283    11    85-7 

827    21    47-8 

4*5103156 
4-25W692 
4  -5160849 
4  1200442 

Blftinore 

"Signel 

Onofre 

ONOFRE. 

This  is  a  summit  on  the  range  of  hills  on  the  coast  between  the  rail- 
way stations  San  Onofre,  in  San  Diego  Co.,  OaL,  and  Las  Flores,  on 
the  Santa  Margarita  grant.  It  is  the  highest  point  on  the  coast  soath 
of  San  Pedro,  and  is  about  4  miles  north  of  the  Las  Flores  ranch 
house. 

Permanent  mark:  A  large  cairn  of  stones  built  on  the  highest  point 

[Latitude,  33°  21'  44"-8.    Longitude,  117°  29'  45"-5.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Santiago 

o         /        // 
174    35     12-4 
126    34    19-4 
227    21    47-8 

o         /         // 
254    33    54-3 
306    28    24-8 

47    25    14-6 

Meteri, 
4-5866848 
4-4421641 
4-1200442 

NiguoT. 

Margarita 

A  station  of  the  U.  S.  0.  &  G.  S.  It  is  on  the  highest  point  of  the 
flat  summit  of  the  highest  ridge,  Orange  Co.,  Gal.,  between  San  Juan 
Gapistrano  and  Aliso  Ganyon,  and  is  the  highest  summit  overlooking 
the  coast  between  Allso  Ganyon  and  the  Canada  Salado. 

Permanent  mark :  A  hole  drilled  in  a  large  stone,  buried  about  1  foot 
below  surface. 

[Latitude,  33°  30'  39"-3.    Longitude,  117°  44'  06"-8.] 


To  station. 


Santiago 

San  Joa4iuin 
Marsarita.. 
Onofte 


Azimuth. 


220  08  02-7 

145  07  31-0 

283  11  35-7 

806  26  24-8 


Back  azimuth. 

Log.  dlst. 

0          /           /' 

40    14    41-2 

325    04    56-2 

103    22    57-9 

.    126    34    19-4 

Meteri. 
4-4687607 
4*1012967 
4-5160349 
4-4421641 

SAN  JOAQUIN. 


This  station  is  the  highest  point  of  the  range  of  hills  on  the  coasts 
Orange  Go.,  Gal.,  on  the  San  Joaquin  ranch,  and  just  east  of  the  bay  of 
Newport.  It  is  in  plain  view  from  the  San  Joaquin  ranch  house,  and 
is  crowned  with  a  collection  of  bowlders  that  show  black  firom  the 
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ranch  house.  It  is  about  500  meters  east  of  the  Coast  Survey  station 
of  the  same  name,  which  is  not  so  high  jand  does  not  afford  so  good  a 
view  to  the  east. 

Permanent  mark :  A  large  wire  nail  driven  into  the  rotten  rock  at  the 
center  of  station.    The  stone  monument  stands  directly  over  the  station. 

[lAUtade,  330  36'  15"-4.    Longitude,  117o  48'  4e''-9.] 


To  station. 


Aximuth. 


\  O  ,          a 

S.B.BaM I  149  48  09-5 

San  Juan '  191  18  210 

Kigu«l 325  04  56-2 


Back  asimuth.    Log.  dial. 


o29  43  49-2 
11  20  48-7 
145    07    310 


M€Ur; 
4-3801979 
4-5419586 
4-1012967 


SANTIAGO. 

The  highest  i>eak  of  the  group  of  mountains  lying  south  of  Riverside 
and  South  Eiverside.  It  is  on  the  county  line  between  Los  Angeles 
and  Biverside  counties,  and  a  bowlder  marked  with  lead,  which  was 
placed  to  indicate  the  county  line,  marks  the  station.  Of  the  two 
Mghest  jieaks  that  surmount  the  range,  Santiago  is  the  higher,  the  less 
sharp,  and  the  more  southern. 

[Latitude,  33°  42'  32"-4.    Longitude,  IH-^  32'  07"-0.] 


To  atatlon. 

Azimuth. 

Back  azimuth. 

Log.  dlst. 

MeUri. 

4-5899081 

4-4683918 

4  -S64751D 

4-8068850 

4-6123800 

4.4587607 

4-5613244 

4-7634030 

4  -3301272 

4 -51(13156 

4-5866848 

S.B.BaM 

San  •Tumi  - 

0       '       // 
103    40    31-3 
140    06    15-4 
193    20    12-0 
205    28    50-0 
212    22    210 

40    14    41-2 
220    03    43-4 
227    53    15  0 
304    03    19-3 
335    88    54-0 
354    33    54-3 

0      1       II 

283    26    55-1 

319    59    26-9 

13    23    16  0 

25    38    52  0 

32    80    17  0 

220    08    02-7 

40    12    11-7 

48    08    55-0 

124    09    40-2 

155    43    39-9 

174    35    12-4 

Straw  bony.-. 

Potato 

'SlgoA    

BoxSpringa 

Zan*a 

Slsinore 

Marsarlta 

OnoiTOa    •••  .... 

EL8IN0RE. 

A.  knoU  upon  the  ridge  back  of  Lake  Elsinore,  in  San  Diego  Co.,  Cal., 
opposite  the  town  of  Elsinore,  and  about  3  miles  southwest  of  the  lake, 
^e  station  is  on  the  highest  point  of  the  knoll  and  is  marked  by  an 
S-inch  iron  bolt,  driven  in  the  ground  with  head  6  inches  beneath  the 
surface.  A  cairn  of  stones  is  built  over  the  spot,  with  a  flag  pole  in 
the  center. 

[Latitude,  33°  36'  03"1.    Longitude,  117°  20'  39"-8.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.diat. 

Rnntiago..... 

O         /           n 

124    09    40-2 

188    16    36-5 

2rJ6    30    20-0 

14    05    34-2 

o          /           /' 

304    03    10-3 

8    18    420 

56    37    40  0 

194    04    00-2 

Meter: 
4  -3301272 
4-604«463 
4-3884170 
4  -2567592 

BoxSpringa 

Double  Butte 

Margarita 
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(BUU.] 


BOX  SPRINGS. 

This  station  is  on  that  spur  of  the  San  Jacinto  Mountains,  in  S 
Bernardino  Go.«  Cal.,  that  lies  between  the  San  Timoteo  Canyon  a 
the  San  Jacinto  Valley.  It  extends  from  the  main  spur  toward  AI 
sandro,  and  lies  about  5  miles  northeast  of  the  station  of  Box  Spring 
on  the  Perris  branch  of  the  Southern  California  Bailroad.  The  stati 
is  on  an  elevation  above  the  rest  of  the  ridge. 

Permanent  mark:  A  cairn  of  stones. 

[Latitude,  33°  57'  36"-l.    Longitude,  IIT^  16'  54"-0.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

San  Juan. ........ 

O           /              M 

82    58    48  *8 

O         '           // 
262    43    29-3 
220    03    43-4 
151    07    00  0 
188    16    36  5 

Meters. 

4-6297259 

4-5613244 

4-4787560 

4-6048463 

Santiago 

40    12    11-7 

331    01    46  0 

8    18    42*0 

Double  Butte 

RlffinorA 

I>OUBLK   BUTTK. 


A  small  double  butte,  about  8  miles  east  of  the  town  of  Perris, 
San  Diego  Co.,  Cal.  It  lies  between  the  railroad  and  wagon  road  cc 
necting  Perris  with  San  Jacinto.    The  station  is  on  the  highest  iK)ii 

Permanent  mark :  A  small  pile  of  rocks  on  a  large  bowlder. 


[Latitude,  33°  43'  21".    Longitude,  117<^  07'  28".J 


To  Btation. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

XSlainore 

O           '            /' 

56    37    40 
151    07    00 

O          '          // 

236    30    20 
831    01    45 

Meur: 

4-388417 
4-478756 

Box  Spriuga 

ZANJA. 


The  highest  point  of  the  Crafbon  Hills,  San  Bernardino  Co.,  aboat 
miles  southeast  of  Bedlands. 
Permanent  mark:  A  cairn  of  stones. 


[LaUtude,  34°  03'  32".    Longitude,  117°  04'  09".] 

To  BUtion. 

Azimuth .      1  Back  azimuth . 

1 

Log.  diat. 

Santiago 

O         '        n 

48    08    55 
141    07    04 

0           '          *' 

227    63    15 
321    01    27 

Meten. 
4-763403 

StrawMxry 

4-388602 

STRAWBEB 

LRY. 

An  elevation  or  knoll  on  the  main  ridge  of  the  San  Bemardli 
Mountains^  in  San  Bernardino  Co.,  Cai.,  just  above  Arrowhead  fi 
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Springs,  and  3  miles  southwest  of  Little  Bear  Valley.    The  knoll  has 
been  nearly  cleared  of  timber. 
Permanent  mark:  A  lone  tree. 

fLfttitnde,  34°  13'  '49".    Longltnde,  117°  14'  10".] 


To  station. 

Azimuth. 

Back  azimuth. ,   Log.  dint. 

San  Juan 

O         /         /' 

52    64    55 
25    38    52 
321    01    27 

0       '       "  (     Meters, 
232    38    00  1      4-7«5«22 
205    28    60  ,      4-806885 
141    07    04         4-388602 

Santiaso 

Zania 

JT7RUPA. 

The  highest  point  of  a  range  of  rocky  hills  in  San  Bernardino  Co., 
Cal.,  about  3  miles  southwest  of  Bloomington,  and  6  miles  northwest 
of  Riverside. 

Permanent  mark:  A  hole  drilled  in  the  bowlder  on  the  highest 
point,  and  filled  with  lead.  A  large  cairn  of  stones  is  built  over  the 
spot. 

[Latitude.  34"  01'  5l"-6.    Longitnde,  117"  26'  37"-l.  ] 


To  Btation. 

Azimuth. 

Back  azimuth. 

244    10    03 
193    20    12 

Log.  diet. 

San  Juan ......... 

o       /      // 
64    19    58 
IS    23    18 

Meters. 
4 '481820 

Santiago 

4  *564752 

POTATO 

i 

A  prominent  butte  rising  abruptly  from  its  base,  in  San  Bernardino 
Co.,  Cal.,  about  3  miles  southeast  of  Golton. 

Permanent  mark :  A  small  pile  of  stones  on  the  highest  bowlder  on 
the  summit. 

[Latitude,  34©  01'  14".    Longitude,  117©  17'  52".] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

San  Juan 

0           1         II 

73    41     12 
32    30    17 

o       /      // 
253    26    30 
212    22    21 

Meters. 
4-628655 
4-612380 

Santiasro 

WORKMA 

N. 

The  highest  jwint  of  a  cluster  of  hills  in  Los  Angeles  Co.,  Cal.,  lying 
directly  between  the  towns  of  Whittier  and  Puente.  An  indifferent 
wagon  road  leads  to  the  summit  from  Whittier. 
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[BCrLL.lS 


Permanent  mark :  A  glass  bottle,  neck  upward,  about  a  fbot  xindei 
the  surface. 

[Latitude,  83o  6V  24".    Longittide,  118P  00'  14".] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  diet. 

Ran  ■Tnicn 

0        /        // 
289    22    11 
34fi    43    11 
261    54    40 

o  '  it 
100  81  03 
166    46    20 

82    02    08 

Meter: 
4-414242 

4-357178 
4 -316835 

Southeast  Base . . . 
Pomona 

POMONA 

A  high,  round,  prominent  hill  in  Los  Angeles  Co.,  Cal.,  about  4  mil^ 
southwest  of  the  town  of  Pomona. 
Permanent  mark :  A  small  pile  of  stones  on  the  highest  point. 

[Latitude,  84°  00' 58".    Longitude,  U7o  46' 54".] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

San  Juan 

O           1           /' 

341    11    68 
82    02    08 
123    88    08 

0           /          It 

161    13    23 
261    54    40 
303    30    47 

i 
Meters. 
4-oe6854 
4-316835 
3-889230 

Workman 

San  Jose 

The  highest  j^int  of  the  San  Jose  hills,  in  Lop  Angeles   C<^-,  Cj^ 
about  5  miles  northeast  of  the  town  of  Puente.    It  is  a  prominel 
and  rather  sharp  point,  and  is  directly  in  line  with  the  tangent 
the  Southern  Pacific  Eailroad  running  from  Pomona  east^-ard  ! 
Bloomington. 

Permanent  mark:  A  small  pDe  of  stones  on  the  highest  i)oint. 

[Latitude,  34'^  03'  17".    Longitude,  117°  51'  06".] 


Testation. 

Azimuth. 

O           '           /' 

326    40    27 
303    30    47 

Back  azimuth. 

Log.di8t. 

San  Juan 

o        /        n 
14C    44    13 
123    33    08 

Meters. 

4-277008 

3-889230 

Pomona 

RAYMON 

D. 

The  tower  of  the  Eaymond  (Los  Angeles  Co.,  Oal.)  Hotel,  on  a  % 
2  miles  southeast  of  Pasadena. 

[Latitude,  34°  07' 20".    Ixingitnde,  118o  08' 67".] 


To  station. 

Azimuth.        Back  azimuth. 

Log.dist. 

Cahuenga 

San  Gabriel 

O            /           #'    I               0           1           11 

95    12    46           275    06    48 
198    67    45  1          18    59    26 

! uigiTizi 

Meters. 
4-216888 
4  147545 

d)gle 


usnrr.] 


CALIFORNIA. 
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SOUTHEAST  BASE. 

In  Los  Angeles  Co.,  near  Los  Angeles,  Gal.^  about  100  meters  west  of 
the  main  road  from  Anaheim  to  Garden  Grove  and  1  mile  from  the  last- 
oanied  place. 

Permanent  mark :  A  small  hole  in  the  silver  core  of  a  copper  bolt, 
set  in  a  granite  block,  20  inches  square,  which  is  set  in  the  brick  founda- 
tion of  the  pier.  A  tower  14  feet  square  at  base  and  40  feet  high  erected 
aronnd  the  brick  pier. 

[IjUitude,  330  47'  28"-38.    Longitude,  IIT")  W  86"0g.] 


To  station. 


Los  Angeleii,  N.  W.  Base 

San  Joaquin 

Santiago 

Workman , 


Aaimuth. 


142  87  01*1 

329  43  49-2 

283  36 

165  45 


56-1 
20  0 


Back  aximuth. :    Log.  dist. 


822  33  10-8 

140  48  00-5 

108  40  31-3 

345  43  11 -0 


MtUrs.  I 
4-2428966  I 
4  -3801679  i 
4-5680081  I 
4-3571780  ! 
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PLATE  ATT  REGION  OF  NEW  MEXICO,  EASTERN  ARIZONA,' 

AND  UTAH.  : 

METHODS  OF  WORK.  | 

• 

This  triangnlation  extends  over  parts  of  northern  New  Mexico  and 
eastern  Arizona  and  southeastern  Utah,  with  a  few  points  reaching  ; 
into  Nevada,  California,  and  Colorado.    The  work  dei>ends  on  the  base   ; 
line  at  Fort  Wingate,  New  Mexico,  which  was  measured  and  expanded 
in  1881  and  1882,  and  the  triangnlation  carried  forward  as  required  for 
topographic  work  until  the  year  1890. 

The  base  line  was  measured  by  Prof.  J.  Howard  Gore  in  1881,  in  the 
valley  of  the  Rio  Puerco,  near  Fort  Wingat-e,  using  a  4-meter  base 
bar  apparatus  deMgned  by  the  U.  S.  Coast  and  Geodetic  Survey,  and 
has  a  length,  after  all  corrections  are  applied,  of  6,721,893  meters. 
The  latitude,  longitude,  and  azimuth  of  the  base  were  determined  in 
1883  by  Prof.  A,  H.  Thompson,  assisted  by  Arthur  P.  Davis.  A 
Wurdeman  combined  zenith  telescope  and  transit  was  used.  Longi- 
tude was  obtained  by  exchange  of  time  signals  with  the  observatory 
of  the  Washington  University  at  St.  Louis,  Prof.  H.  S,  Pritchett 
conducting  the  observ^ations  and  exchanges  at  this  place.  Latitude 
was  determined  by  the  method  of  zenith  distances. 

The  final  results  of  these  observations  gives  as  the  x>osition  of  the 
east  end  of  the  Wingate  base  line:  Latitude,  35^  30'  17'"80.  Longi- 
tude, 108O  30'  28-"08. 

The  expansion  was  made  by  Prof,  Gilbert  Thompson,  in  1881,  and 
Prof.  A.  H.  Thompson  in  1882  and  1883,  from  the  base  line,  both  using 
a  Kubel  10-inch  repeating  vernier  theodolite  reading  to  five  seconds. 
DiflTerent  stations  were  used*  in  these  separate  expansions.  Subse- 
quent triangnlation  was  performed  with  the  same  instrument  by 
Arthur  P.  Davis  until  1890,  when  a  nonrepeating  8-inch  micrometer 
theodolite  was  used.  In  the  latter  part  of  the  season  of  1890  the  obser- 
vations were  made  by  Mr.  Fred.  J.  Knight.  All  that  portion  of  the 
triangnlation  west  of  the  one  hundred  and  twelfth  meridian  was  exe- 
cuted by  Mr.  H.  M.  Wilson  in  1884,  with  an  8-inch  vernier  theodolite 
reading  to  ten  seconds. 

In  general,  the  method  adopted  for  the  measurement  of  angles  was 
that  of  directions,  the  aim  being  to  obtain  from  eight  to  twelve  com- 
plete sets,  inclading  all  visible  stations.  Readings  were  made  on  dif- 
ferent i)arts  of  the  circle  and  with  the  telescope  in  direct  and  reversed 
position.  Measurements  were  made  of  single  angles  and  of  combina- 
tions, in  order  to  obtain  conditions  for  the  adjustment,  which  was  made 
both  of  stations  and  figures,  by  the  method  of  least  squares. 
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Many  of  the  stations  in  this  triangulation  were  natural  points. 
Upon  these  no  signals  were  erected  before  observing.  In  other  cases, 
signals^  either  of  stone,  brash,  or  trees,  were  erected.  In  all  cases  per- 
manent marks  were  left  to  indicate  the  exact  x>oint  sighted. 

The  triangulation  covered  and  gave  control  points  for  topography 
over  an  area  of,  approximately,  94,000  square  miles. 

A  descriptive  list  of  stations  follows: 

DBSCBIPTIONS  AND  POSITIONS  OF  STATIONS. 

CAKRISO. 

A  low,  bare,  rounded  batte,  about  160  or  200  feet  above  the  plain, 
being  the  southeastern  of  two  buttes  in  the  northern  part  of  township 
22  north,  range  28  east,  and  east  of  Carriso  Creek,  New  Mexico. 

Permanent  mark :  A  stone  monument  on  highest  point. 

ILatitnde,  36^  09'  12"-68.    Longitnde,  lOS^  58'  35"-88.] 


To  nUUon. 
Canadian 

Azimuth. 

0            /            /' 

71    20    461 

19    20    07-5 

160    23    07-9 

88    31    46-4 

Back  aalmuth. 

O            *            /' 

250    59    11-3 
199    13    35-8 
340    16    41-7 
265    53    25-8 

Log.  diat. 

Meten. 
4  -7646271 
4-7047279 
4-7466948 
4 -9903855 

Montoya 

T^nffhlin  --...,-.. 

Ocato 

LAUGHUN. 


A  bare,  rounded  peak,  not  rocky,  about  16  miles  east  of  Maxwell 
station,  at  head  of  Tinaja  Arroya,  in  township  28  north,  range  26  west, 
in  Oolfax  Co.,  N.  Mex. 

Station  on  highest  point. 


[liatltnde,  36o  37'  33"-22.    Longitude,  104°  11" 

D7"-96.] 

To  station. 

Azimuth. 

Back  azimuth. 

O        '         // 
206    46    28-6 
i«n    9'<    n7-fl 

Log.  dint. 

Canadian 

0         '             »/ 

27    00    45-5 
340    15    41  -7 

Meters. 
4-9021113 
4  •745^943 
4  -9919418 

Carriao 

Oc»te 

53    24    08-0  1     232    53    00  3 

MONTOY 

A. 

A  wooded  mesa,  about  45  miles  east  of  Watrous,  on  the  north  line 
of  the  Montoya  grant,  in  San  Miguel  Co.,  N.  Mex. 

Permanent  mark:  A  lone  tree  on  flat,  partly  cleared  summit. 

{Latitude,  35o  43'  20"-96.    Longitude,  104°  09'  43"-34.1 


To  station. 


Canailian 
Corazon  . 
Carriso.. 


Azimuth. 


127  12  39-1 
50  50  54-9 
199    13    35-8 


Back  azimuth. '  Log.  dist. 


o  '  "  Metert, 

306  57  42  0  4  -6828758 

230  36  48-7  4-6747201 

19  20  m-b  i'l^m.i 
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BE8ULT8  OF  PRIMARY  TRIANGULATION. 


[BtTIX.  122. 


CANADIAK. 


The  highest  point  of  the  Cornudo  hills  in  Mora  Co.,  N.  Mex. 
bare,  round-topped  knoll,  25  miles  northeast  of  Watrous. 
Permanent  mark :  A  stone  monument  on  highest  point. 


It  is  a 


[Latitude,  36o  »'  03"-64.    Lim|(itade,  IO40  35'  15"-10.] 


To  Btatioii. 

ikKimatb. 

Baok  asimnth. 

Log.diat 

Rincon 

0         /            n 

74    51    38-4 
35R    05    50-0 
250    59    11 -a 
200    46    28-6 

0       /         /» 
254    17    41*2 
178    06    85-4 
71    SO    461 
97    nn    Aft  'ft 

M€Ur». 

4-9564545 

4-7709692 

4  7646271 

4-9021113 

4-6828758 

4-6471564 

Corftzon    

Carriso 

Lansbliii 

Kontoya 

a06    57    42  0  ;    127    12    391 
106    14    22  1       285    B7    40  1 

Ocate 

CORAZON. 

A  mesa  butte  in  San  Miguel  Co.,  N.  Mex.  About  1,000  feet  higher 
than  and  3  miles  northeast  of  the  Mexican  village  of  Corazon.  The 
top  is  Mat  and  has  been  cleared  of  timber,  leaving  a  lone  tree  to  mark 
the  station,  near  north  end. 

[Laiitade,  35°  27'  00"-82.    Lonj^itade,  104°  33'  67"-39.] 


To  Rtation. 


Rincoli 

Agaiiar 

Pedernal 

Jospiflto  No.  2 

Canadian 

Montoya 


Azininth. 

o 

, 

„ 

111 

36 

57-6 

78 

10 

56-4 

55 

52 

19-6 

31 

49 

28-6 

178 

06 

35-4 

230 

86 

48-7 

Back 

azimuth. 

Log.  dist. 

o 

MeUrs. 

291 

02    28-S 

4*9823850 

257 

56    03-8 

4-5990019 

235 

15    05-3 

5  0769472 

211 

36    13-2 

4-8221787 

358 

06    50-0 

4-7709692 

50 

50    54-9 

4  -6747201 

OCATK. 


An  old  crater  or  cinder  cone  about  12  miles  north  of  Fort  Union, 
Mora  Co.,  !N".  Mex. 
Permanent  mark:  A  monument  of  rough  lava  reckon  highest  point. 

[Latitude,  36°  05'  42"-93.    Longitude,  105o  03'  38"-27.] 


To  station.        ^  Azimuth. 

1 

',  o         t  n 

Rincon i  50    51    26-0 

Canadian 285    57    401 

CarrlBo !  265    58    25-8 

Langhlin j  232    53    00*3 


Back 

asimnth. 

Log.  diat. 

o 

# 

II 

Meters, 

230 

84 

06-5 

4  -7691135 

106 

14 

22-1 

4-6471664 

86 

81 

4^-4 

4-9908365 

53 

24 

08-0 

4  •9919418 

ACfUILAB. 


The  mesa  Aguilar  is  a  flat- topped  mesa  butte,  2  miles  southwest  of 
the  Mexican  village  of  Torres,  on  Grallinas  Greek,  about  25  mUes  south- 
east of  Las  Vegas,  in  San  Miguel  Co.,  N.  Mex.  GoOqIc 


OA3RVE1T.]  NEW   MEXICO. 

Permanent  mark :  A  lone  tree  on  aboat  the  highest  part. 

[Latitude,  36^  -22'  43"-14.    Longitude,  104°  59'  37"-65.] 
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To  station. 

Asimuth. 

Back  azimuth. 

Log.  diat. 

Thompton 

Rincon 

o        /         // 
114    07    00-4 
130    33    24-7 

45    15    03-4 
257    56    03-8 
855    10    43-0 

0           1             II 

203    38    49-7 
310    13    53-2 
224    52    37  1 
78    10    66-4 
175    12    16-3 

MeUrt. 
4-9063551 

4-0228933 
4  5090010 
4-6851871 

Pedernal 

JospintoNo.2.... 

JOSPINTO   XO.    1. 


On  a  mesa  about  12  miles  southwest  of  Las  Coloiiias,  San  Migue. 
Co.,  N.  Mex. 


[Latitude,  34°  56'  42".    longitude,  104o  57'  10".] 


To  station. 

AKinintli. 

Pedernal 

O           /         II 

80    IC    44 

JoipintoNo.  2.... 

208    41    20 

Back  flKimnth.     Ixig.  dist. 


250    52    50 
118    41    27 


MeUn, 

4-807075 

2-557580 


J08PINT0  NO.   2. 

The  highest  point  of  Jospinto  Mesa,  about  12  miles  southwest  of 
Las  Colouias,  San  Miguel  Go.,  K.  Mex,  and  about  one-half  mile  south- 
east of  Jospinto  Ko.  1. 

Permanent  mark:  A  leaning  lone  tree. 

[Latitude,  34°  56'  36"-8.    Longitude,  104°  56'  5T"-2.] 


To  atation. 

Azinmth. 

Back  azimntli. 

Log.dlst. 

San  Jose 

0           t            II 

134    16    13-6 
80    28    63-4 
175    12    16-3 
211    36    13-2 
118    41    27-0 

0           /              /' 

313    50    38-4 
260    05    02-8 
355    10    43-9 
81    49    28  6 
298    41    20-0 

Meter», 
4-8567700 
4-8000772 
4  -6851871 
4-8221787 
2-5575800 

Pedernal 

Aguilar 

Corason  

Jospinto  Ko.  1.... 

JACINTO. 

A  slight  wooded  elevation  in  the  plain  about  19  miles  southwest  of 
Anton  Ohico  and  6  miles  south  of  Canon  Blanca,  San  Miguel  Co., 
N.  Mex. 

Permanent  mark :  A  conspicuous  lone  tree, 

[Latitude.  35°  05'  26".    Longitude,  105°  26'  69"-4.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Bemal  

0           1           It    •                O           1           II 

190    13     19  '           10    17    33 

Meters. 
4-628035 

uigiTizea  oy 

Google 


364 


RESULTS   OP   PRIMARY   TRIINGULATION. 

PEDERNAL. 


[B17U.122 


A  large,  lone  granite  cone,  about  60  miles  east  of  Albaqnerqne.    It 
was  used  in  the  Wheeler  triangulation. 
Permanent  mark :  A  stone  monument  on  highest  point. 

[Latitude,  34^  50'  48"-96.    Longitade,  105^  38'  38"-28.] 


To  station. 


Sandia 

Thompson 

Aqnllar 

Corazon 

Jospinto  19  o.  1 

Binoon 

Jospinto  No.  2 


Azimuth. 


120    29    58-9 
170    53    58-6 


224 
235 


37-1 
15    05-3 


259  52    60  0 
184    85    24-7 

260  05    02-8 


Back  aximnth. 

Log.  dist. 

o         /         // 

MeUr». 

300    02      0-2 

4-9334895 

350    48    21-1 

4-9682933 

46    15    03-4 

4-9228033 

65    62    19-6 

5  0750472 

80    16    44  0 

4-807075 

4    38    83-7 

5-0112350 

80    28    58-4 

4-8090772 

RINCON. 

A  high  knoll  on  the  summit  of  the  Las  Yegas  Mountains,  on  the 
main  backbone  east  of  the  Pecos  Eiver. 
Permanent  mark:  A  stone  monument  on  the  highest  point. 

[Latitude,  35°  46'  03"-l.    Lonifitudo,  105°  33'  ll"-4.] 


To  station. 

Azironth. 

Back  azimuth. 

Log.  dist. 

Sandia 

O         /          n 

54    20    01-3 

111    23    05-0 

65    25    40-1 

4    38    33-7 

310    13    53-2 

254    17    41-2 

291    02    28-2 

230    34    05-5 

o          /          " 

233  67  83-6 
201  15  54-9 
245  16  67-0 
184  85  24-7 
130    33    24-7 

74  61  38-4 
HI    36    67-6 

50    51    26-0 

I£eter$. 

5-0042487 

4-2980256 

4-4016151 

5-0112360 

4-8233282 

4-9564545 

4-9823850 

4-7501135 

Baldy 

Thompson 

Pedernal 

Aquilar 

^'^nadian    .   . 

Corazon 

Ooate 

THOMPSON. 


The  highest  peak  of  the  southern  group  of  the  Santa  Fe  Moantalns, 
8  miles  east  of  the  city  of  Santa  Fe. 
Permanent  mark :   A  slender  balsam  tree  north  of  the  highest  point. 

[Latitude,  35^  40'  22"-07.    Longitude,  105o  48'  22"-80.1 


To  station. 

Back  azimuth.  |  Log.  dist. 

Sandia 

0  /            If 

50    44    36-3 

01  50    16-2 
203    38    40-7 
125    86    48-7 
350    48    21  1 
246    16    67-0 

0           1           II 

230    21    60-4 
271    13    25-8 
114    07    00-4 
305    16    80-6 
170    63    58-6 
65    25    40-1 

UeUr$, 

4-8830092 

4-0780888 

4-9068551 

4-8067770 

4-9082933 

4  -4015151 

Jemen 

Aqnllar 

Langley 

Pedernal 

Rinoon 

BALDY. 


A  high,  round,  bald  peak  in  the  Santa  Fe  Mountains,  about  15  miles 
northeast  of  Santa  Fe,  N.  Mex.  It  was  a  triangulation  point  of  the 
Wheeler  Survey.  uigmzeo  oy  ^j^w^iw 
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Permanent  mark:  A  large  stone  monument  on  the  highest  point 

[Latitude.  35o  49'  57"-54.    Longitude.  105°  45'  27"-91.] 


To  station. 

1 
Azimuth.      ,  Back  aKimnth. 

Log.diBt. 

Sandia 

O            '            " 

43    54    30-5 
109    08    44-2 
201    15    54-9 

o      .       .. 
223    30    09.3 
288    46    46-4 
111    23    05-9 

Meter$. 
4  -9622107 
4-7766344 
4-2980256 

iMBelflV     -  .  ,   r  r 

]Kincon 

LANGLEY. 

Galled  Santa  Clara  by  Wheeler  Survey.  The  highest  peak  of  the 
Tewan  Mountains,  about  17  miles  west  of  Espanola,  a  station  on  the 
Denver  and  Eio  Grande  Bailroad,  in  Eio  Aniba  Co.,  K.  Mex. 

Permanent  mark:  A  large  stone  monument. 

[Latitude,  36^  OO'  27"-96.    Longitude,  100^  28'  03"-31.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dist. 

JemoA 

O          '         n 

61    11    47  1 
305    16    30-6 
288    46    46-4 

o      /        // 
230    55    07  1 
125   ^    48-7 
109    08    44-2 

Meters. 
4-7409990 
4-8067770 
4-7766844 

Thompeon 

Baldy 

The  highest  peak  of  the  Sandia  MoontainSy  about  15  miles  northeast 
of  Albuquerque,  N.  Mex. 

Permanent  mark:  A  lone  tree. 


[Latitude,  35o  14'  07"-33.    Longitude,  106°  27'  22"-03.] 

To  station. 

Azimuth. 

Back  azimuth. '  Log.  dist. 

Jemes 

O           '             " 

144    32    54-4 
90    33    26-7 
223    30    09-3 
300    02    00-2 
233    57    33-6 
280    21    69-4 

O           1            II 

324    IB    53-9 

269    53    33-0 

43    64    30-5 

120    29    58-9 

54.29    01-3 

50    44    36-3 

MeUrt. 
4-7979000 
5-0206116 
4-9622107 
4  -9334895 
5-0042487 
4-8830092 

Taylor 

Baldy 

Pedernal  

Kincon 

Thompson 

JSME6. 


The  highest  peak  of  the  southern  end  of  the  Sierra  Nacimiento,  about 
19  miles  northwest  of  the  Pueblo  of  Jemes,  Bernalillo  Co.,  N.  Mex. 
Permaneht  mark:  A  lone  pine  tree  near  the  highest  point. 

[Latitude,  36°  41'  44"-66.    Longitude,  106°  51'  30"  59.] 


To  station. 


Taylor.... 
Ho«te 

Thompson 
Copper 


Azimuth.        Back  azimutii.    Log.  dist, 


63    82  43-5 

84    41  15-2 

55  07-1 

18  53  0 

13  25-8 


230 
324 
271 


180    81    84-8 


283 

263 
61 

144 
91 
00 


87-7 
88-6 
47-1 
54-4 
16-2 
42-4 


MeUr: 
4-9285686 
5-0840194 
4-7400990 
4-7979000 
4-9789688 
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[BULL.  122. 


Otherwise  called  Copper  Mountain,  is  a  small  batte  on  the  summit  of 
the  Sierra  Nacimiento  range,  about  6  miles  east  of  Copper  City,  Rio 
Arriba  Co.,  N.  Mex.  It  is  just  north  of  the  gap  through  which  flows 
the  ditch  that  conveys  water  to  Copper  City. 

Permanent  mark :  A  large  lone  tree  northwest  of  the  highest  point. 

[Latitude,  8eo  01'  5&"*9.    Longitude,  106°  51'  16"-8  ] 


To  stAtion. 

Azimutli. 

Back  azimuth. 

O          '          // 
247    19    47-2 
180    31    34-3 

Log.  dist. 

Hosta 

68    06    43-4 
00    31    42-4 

Meter*. 

6-1158874 

4-6735262 

Jemes 

A  high  sharp  point  on  the  northern  end  of  the  Sierra  La  Sal,  Grand 
Co.,  Utah.  It  is  of  loose  rock  from  the  top  to  some  distance  down, .  It 
is  the  i)oint  occupied  by  the  Powell  survey,  whose  monument  stands 
on  the  highest  point.  Observations  were  taken  near  this  monument 
and  reduced  to  it.    Waas  is  a  good  natural  point. 

[Latitude,  38°  32'  21"-2.    Longitude,  109^  13'  39"-7.] 


To  Htatiou. 

Aeimuth. 

Back  asimutb. 

Log.dist. 

Kav%Jo 

o        /           n 
41    23    00-0 

O          1           // 

224    19    63-6 

Meters. 
6-34«2340 

PBALE. 


The  highest  peak  of  the  Sierra  La  Sal,  in  Grand  Co.,  Utah.     The 
same  point  under  same  name  was  used  in  the  Hayden  tiiangulation. 
Permanent  mark:  A  smaU  stone  monument. 

[Latitude,  38«  26'  18"- 1.    Longitude,  109«  1^'  44"-3.1 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  disc. 

UtePeak 

O           »           '/ 

342    39    53-9 
17    09    56S 
43    21    12-8 

o        /        // 
162    66    29  3 
197    01    18  1 
222    20    58-9 

MeUrt. 
6  1274286 
4-8422017 
5-3275052 

Abajo 

Navf^o 

ABAJO. 


Abajo  is  the  highest  point  of  the  Sierra  Abajo,  in  San  Juan  Co. 
Utah,  and  is  the  same  point  as  occupied  by  A.  D.  Wilson  of  the  Hayden 
survey.    It  was  timbered  nearly  to  the  top,  the  trees  showing  far  above 
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the  highest  point,  but  it  is  now  cleared.    The  highest  i)oint  was  occu- 
pied and  used. 

[Latitude,  37o  50'  22"-5.    Longitude,  109°  27'  43"-7.1 


To  sUtion.         i      ABlmuth. 

Baok  azimuth. 

Log.  dial. 

PmOs 

o          /          " 

197    01    18-1 
816    22    19-7 
847    09    02-5 

o          /         " 

17    09    56-4 
185    47    20  1 
167    19    61-7 

4-8422017 
4-9300833 
5-0709676 

TTt«  Pf«k .,...,, 

Pastora 

UTE  PEAK. 


The  highest  ]M>int  of  the  Sierra  El  Late,  in  Montezuma  Co.,  Colo.    The 
top  was  sparsely  timbered,  but  it  is  now  cleared. 
Pennaneut  mark :  A  stone  monument  on  highest  point. 

[Latitude,  87©  17'  03"-0.    Longitode,  108°  4(8'  42"-5.] 


To  station. 

Azimuth. 

Back  Bsimuth. 

Log.  dlat. 

Paatora 

82    12    09-9 
185    47    20  1 
318    32    54  6 
162    66    29-3 

o 

211 
315 
139 
342 

58    12-5 
22    19-7 
06    80-8 
39    53-9 

Uetera. 

4  '8108075 

Aljajo 

4*9360333 

LiiHnerfano 

Peale 

5  1020647 
5  -1274286 

NAVAJO 

In  San  Juan  Co.,  Utah,  south  of  the  Colorado  River,  near  Lee's  Perry. 
It  is  difficult  to  approach  except  from  the  south.  It  is  heavily  tim- 
bered, with  tall  pine  Wd  balsam.  The  station  consists  of  a  scaffold, 
built  of  five  tall  trees  near  the  highest  point.  The  instrument  was 
placed  on  this  scaffold,  and  lanes  cut  to  the  point-s  sighted.  The  signal 
was  seen  from  Wilson,  Oraibe,  Calabasa,  Sonsala,  Pastora,  Ut«  Peak, 
Abajo,  and  Peale,  the  latter  being  over  140Lmiles  distant.  When  Navajo 
vas  occupied  the  tallest  tree  had  to  be  cut  off  for  a  8upx)ort  for  the 
theodohte  indei>endent  of  the  platform.  The  instrument  was  27  feet 
above  the  ground. 

[Latitude,  37°  02'  02"-9.    Longitude,  llO"  52'  08"-7.1 


To  atatlod. 

Asimnth.      |  Back  azimuth. 

1 

Log.  diat. 

'V^aaa » ,.,^-,^ 

O          '          n 

224    19    63-6 
279    35    18  1 
222    20    58-9 
324    41    48-2 
853    44    30-2 
308    16    22-1 

o       /         // 
41    23    00-0 
100    36    48-6 
43    21    12-8 
145    07    24-4 
178    50    02-7 
128    53    210 

Meters. 
5-3442340 
5  -1883026 
5  -3275052 
5  0465085 
5  1097488 
5  -0713882 

Paaton 

Peale 

Wjlaon 

Oraibe 

CmnhfMa 

Digitized  by 
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PA8TORA. 


[Buix.m. 


The  highest  point  of  the  Carriso  Mountains,  in  northeastern  Apache 
Co.,  Ariz.    It  is  a  b  are  rounded  knoll  and  not  a  natural  point. 
Permanent  mark:  A  stoue  monumeut. 

[Latitude,  36©  47'  25"*1.    longitude.  100°  09'  52"-8.] 


To  station. 

Azimuth. 

Back  aKimath. 

o        /         // 
279    35    18  1 
347    00    02-5 
232    10    27*9 
109    16    56-9 
170    04    16*1 

32    12    00*9 

LogdiBt. 

Kavajo 

O           '            II 

100    36    43*6 

167    19    51-7 

52    U    32-4 

288    29    43-3 

5  1883026 
5  •0769378 
4*8812791 
5*0962601 
4*5703043 
4*8106075 

Abajo 

Calabasa 

La  Huerfano 

Boof  Butte 

UtePeak 

211    58    12-5 

ROOF  BUTTE. 


A  high  butte  in  the  eastern  part  of  the  Tunitcha  Mountains,  in 
Apache  Co.,  Ariz.  The  top  is  nearly  flat,  several  hundred  yards  across, 
and  18  not  a  natural  point. 

[Latitude,  36°  27'  87"1.    Longitude,  109^  05'  31"*4.] 


To  station. 


AiBimnth.        Back  azimuth. 


Pastora 170  04  161 

Zilh 12  27  20*3,  192  21  68*4 

Calabasa 81  51  19-4,  261  24  47*2 

Sonsala I  358  06  15*7  178  06  37*8 


Logdist. 


M«ter$. 
4-5703043 
4  -8141432 
4*82057:{8 
4*6003783 


LA  UUKRFANA. 

The  highest  point  of  a  group  of  mesas,  about  15  miles  south  of  the 
San  Juan  Biver,  San  Juan  Co.,  K.  Mex.  This  is  by  no  means  a  nat- 
ural point,  and  the  absence  of  suitable  rock  renders  it  impracticable 
to  build  a  monument. 

[Latitude,  36°  25'  34"*1.    Longitude,  107°  60'  41"*2.] 


To  station.     . 
Pastora 

Aaimuth. 

Back  azimuth. 

Log.dist. 

O            '          '/ 

100    16    56*9 
139    06    80-8 

o        /       /« 
288    20    48-3 
818    32    54*6 

Meter$. 
5  0962691 
5-1020647 

UtePeak 

CALABASA. 


Calabasa,  in  Apache  Co.,  Ariz.,  is  on  a  slight  rise  on  Galabas  mesa, 
near  its  edge.  It  was  timbered  with  cedar  and  pifion.  The  timber 
has  been  cut,  with  the  exception  of  one  pifion  ti*ee  near  the  highest 
point,  which  constitutes  a  part  of  the  statioijig,  ,^3C^jR5teW^t  was 
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placed  over  tbe  center.    A  large  red  pine  ntauda  about  150  feet  to  the 
soathwest  aud  servee  for  a  witness  tree. 

[Latitude,  9fP  22*  18"-3,     Lvngitudo,  109©  50'  16"-7.1 


To  station. 


Asimuth. 


i 


NavnJo.... 
Pastora.... 
Boof  Batto 

Sonaala 

WUson.... 


282  10  27-0 

261  24  47-2 

293  29  17  0 

58  10  24  0 


Baok  admath. 

Log.diBt. 

0        /        // 

Mten.     1 

308    16    22  1 

6  •0718882 

52    34    32 -4 

4-8812791 

81    61    19-4 

4-8295738 

113    56    04-6 

238    06    11-9 

4-5233561 

At  liigh.  wooded  mesa,  about  20  miles  north  of  Keam's  Canyon,  Apache 
Co.,  Ajriz.  The  point  occupied  is  marked  by  a  signal  built  of  i)oles  and 
trees  on  the  highest  i>oint.    Lanes  are  cut  to  all  points  sighted. 

[Latitude,  36°  12'  48"-3.    Longitude,  110°  09'  13"-e.] 


To  station. 


Zilh 

Calabasa.... 
Cottonwood 

Kavajo 

Oralb.) 


Azimuth. 

o 

/ 

„ 

293 

42 

16-2 

238 

08 

11-9 

10 

40 

44-7 

145 

07 

24-4 

53 

58 

11-0 

Back  azimuth.    Log.  diat.  , 


114  14  13  8 

58  19  24-9 

190  35  01-4 

324  41  48-2 

233  38  25-0 


Mttert. 

4-9506506 

4-5233561 

4iM)14405 

5-0465085 

4-7900006 


80NSALA. 


The  eastern  of  two  buttes,  and  just  east  of  Washington  Pass  and  25 
miles  north  of  Fort  Defiance,  Apache  Co.,  Ariz.  It  is  not  a  good  nat- 
oral  point.     The  sides  are  timbered,  but  the  top  is  not. 

Perma^uent  mark:  A  stone* monument  on  highest  point. 


[Latitude,  36o  06'  05"-2.    Longitmlo,  109^  04'  41"-7.] 


1        To  station. 

Azimuth. 

Btick  azimuth. 

145    25  ■  15  -4 
293    29    17  0 
358    06    15-7 
137    54    44-1 
212    44    54.5 

Log.  ai«t. 

McKenaio 

CaUbaaa 

O            »              II 

325    03    00-20 
113    50    04-50 
178    06    37-80 
317    46    14-40 
32    50    54-98 

Meten. 
5  0033911 
4  -8726795 

Boof  Butte 

Chosca     

4  -eoo378:j 

4  '5100604 

zSr/.::;::::...- 

4-4527421 

A    sniaH  butte  standing  on  Navajo  Plateau,  in  Apache  Co.,  Ariz., 

l**  niil^s    northwest  of  Fort  Defiance.    It  was  heavily  timbered  but 

li^VLll.  122 24 
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[vui:j.121 


18  now  cleared  with  the  exception  of  a  tall  pine  tree,  left  for  a  Bi^uaJ,  t« 
which  the  observations  were  reduced.    It  is  not  a  natural  point. 

[Latitacle,  35°  53'  ll"-65.    Longitude,  109°  14'  55"'ll.] 


To  station. 


Sonsala..... 
Cottonwood 

Chnaoa 

lola 

McKenzie  . . 
Boof  Butte.. 
Wilson 


Azimuth. 


0 

, 

II 

212 

44 

54-50 

66 

47 

87-24 

270 

06 

42-20 

35 

20 

01-20 

no8 

41 

48-40 

192 

21 

58-40 

114 

14 

18-80 

Back  azimuth. 

Log.di0t. 

o 

/ 

II 

Ifetert. 

32 

50 

54-98 

4  -4527421 

246 

10 

13-88 

5  0228807 

90 

21 

10-10 

4-5098015 

215 

06 

27  60 

4-7643436 

120 

09 

57-40 

4-9722791 

12 

27 

29-30 

4  -8141432 

293 

42 

16-20 

4-9506506 

CHU8CA. 

Is  a  sharp  peak,  on  the  end  of  a  spur  tliat  juts  out  to  the  south  A-om 
the  Ghusca  Plateau,  in  Bernalillo  Co.,  N.  Mex.  It  is  bare  and  an 
excellent  natural  point,  affording  a  good  view  in  all  directions  excei)t 
north,  where  the  Chusca  Plateau  cuts  off  the  view. 

[Latitude,  35°  53'  06"-75.     Longitude,  108°  50'  14"-52.] 


To  station. 


Azimuth. 


Nell 339  21 

Twins I  359  40 

ZuBi ;  40  33 

McKenzie 328  30 

Zilh 1  90  21 

Sonsala |  137  54 

18  13 


Crofton I  18  13 

Square  Mesa 325  28 

Taylor 302  23 

Uosta 299  19 


40-2 
03  1 
18-8 
30  1 
10  1 
44-1 
31-4 
09-2 
33-0 1 
49-6 


Back  azimuth. 


Log.  dist. 


150  29 

179  40 

184  30 

148  50 

270  06 

317  46 

198  03 

145  47 

123  06 

119  42 


// 

Mtten. 

08-7 

4-7410188  ■ 

08-9 

4 -6371148 

44-4 

4-9280539 

16-8 

4-8376057 

42-2 

4-5698015 

14-4 

4-5100664 

51-7 

4-9067286 

36-5 

4-9521800 

24-7 

5-1222608 

27-2 

4-8260210 

A  sandstone  butte,  7  miles  northwest  of  Fort  Wingate,  Bernalillo 
Co.,  N.  Mex.,  and  1  mile  west  of  the  "  Navajo  church.'' 
Permanent  mark :  A  stone  monument  on  the  highest  x>oint. 

[Latitude,  35°  33'  18"-80.    Longitude,  108°  37'  01"-12.] 


To  station. 

Azimuth. 

Back  azimuth. 

O           /           II 

119    25    29-9 
182    17    42-9 
251    03    30-6 

Log.  dist. 

East  Base 

O            1           II 

299    21    41-5 

2    17    56-7 

71     11    06-8 

M9Ur». 
4*0655817 

Kell 

4  1751919 

Twins 

4  '3193257 

HOSTA. 


A  flat-topped  mesa  butte,  13  miles  northeast  of  Coolidge,  Bernalillo 
On    X  TVfpv 
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Permanent  mark :  A  large  pine  tree  with  trunk  trimmed  and  heavy 
foliage  in  top. 

[Latitude.  3y>  35'  13"-5.    Longitude,  108o  11'  29"-9.] 


To  gtatioD. 


SqusreHesa. 

Taylor 

Jemee 

Copper 

Chusca 


Aximuth. 


0 

, 

^^ 

11 

06 

11-9 

305 

54 

10  •« 

263 

54 

38-6 

247 

19 

47-2 

119 

42 

27-2 

Back  azimuth. 

Log.di9t. 

o 

1 

„ 

MtUfrt. 

191 

03 

08-2 

4  -6194709 

126 

14 

27-9 

4-8167808 

84 

41 

15-2 

5-0640194 

68 

06 

43-4 

5-1158874 

299 

10 

49-5 

4-8269210 

The  eastern  of  two  symmetrical  cones,  joined  at  the  base,  6  miles 
sonthwest  of  Oallnp,  Bernalillo  Co.,  N.  Mex. 
Permanent  mark:  A  stone  monument  on  the  summit. 

[Latitude,  35°  29'  39"-79.    Longitude.  108"  50'  04"-54.]      . 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  diet. 

Pvramid      

251    03    30-6 
293    07    57-8 
179    40    08-9 

O           /             It 

71    11    05-8 
113    15    18-5 
359    40    03  1 

MeUn. 
4-8193257, 
4-3188760 
4-6371148 

nST.  ::..:::::: 

Chusca 

A  rocky  peak  on  a  monoclinal  ridge,  6  miles  southwest  of  Fort  Win- 
gate,  Bernalillo  Co.,  N.  Mex. 
Permanent  mark:  A  small  stone  monument. 

[Latitude,  35°  25'  13"-47.    Longitude,  l()8o  37'  24"-92.] 


To  station. 

Azimitth. 

West  base 

East  base 

O          /              II 

100    49    81-70 
228    13    24*91 

Cbusoa 

159    29    08  -70 

Zufli 

38    34    54  -70 

Twins 

113    15    18-50 

Pyraipifl 

182    17    42  -90 

Back  azimuth. 

Log.  dist. 

o 

1 

„ 

Meters. 

19 

51 

12-78 

4-1118837 

48 

17 

26-75 

4-1488124 

839 

21 

40-20 

4  -7410188 

218 

24 

56-90 

4  -6236305 

203 

07 

67-80 

4  ■31«876() 

2 

17 

56-70 

4-1751919 

WEST  BASE. 


This  station  is  situated  near  the  foot  of  some  low  cliffs  about  2  miles 
nortbwest  from  Wingate  Station,  in  Valencia  Co.,  K.  Mex. 

Permanent  mark:  A  stone  post  set  firmly  in  the  ground.  A  cross 
on  tbe  upper  surface  marks  the  end  of  the  base  line  and  the  position 
of  the  theodolite  in  observing  angles.    Witness  stones  are  placed  in 
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[sou.  122. 


the  form  of  a  square  aboat  the  stone,  aud  the  interaectioa  of  the 
diagonals  of  the  square  marks  the  position  of  the  stone  post  indieatiiig 
the  end  of  the  base  line. 

[Latitude,  dSP  31'  48"-38.    Longitude,  lOfio  34'  30"'74.] 


To  station. 

Asimuth. 

Back  azimuth. 

Log.  dist. 

Ifell 

o         »             " 

19    51    12-78 
294    81    11-17 

O          1               " 

199    49    31-70 
114    83    32-15 

4  1118887 
8  •827491« 

Saat  base 

BAST  BASE. 


This  station  is  on  a  low  knoll  in  Valencia  Co.,  N.  Mex.,  about  2  miles 
east  of  the  astronomical  pier  at  Wingate  Station,  K*  Mex. 

Permanent  mark :  A  stone  x)Ost  set  firmly  in  the  ground.  A  cross 
cut  in  the  upper  surface  marks  the  exact  point  of  the  base  line  and  the 
position  of  the  theodolite  in  observing  angles.  The  azimuth  of  the  base 
line  was  determined  by  observations  at  this  station  on  Polaris.  Four 
witness  stones  were  set  in  the  form  of  a  square  about  the  stone  post 
marking  this  station.  The  intersection  of  the  diagonals  of  this  square 
mark  the  position  of  the  cross  on  the  upper  surface  of  the  post. 

[Latitud  ,  35°  90'  17"-80.    Longitude,  KW®  30'  28"-08.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

West  base 

Nell 

O           '               ti 

114    33    32  15 
48    17    26 -75 
119    25    29-91 

O           1               If 

294    31    11  17 
228    13    24-91 
299    21    41-50 

3-8S74916 
4  1488124 
4-0555817 

Pyramid 

ASTRONOMICAL   PURR. 

The  position  of  the  astronomical  pier  from  which  the  latitude  aud 
longitude  of  the  Fort  Wingate  base  was  determined  is  105  feet 
northeast  from  ticket  office  at  Wingate,  N.  Mex.  It  was  marked  by  a 
limestone  post  set  firmly  in  the  ground.  A  cross  was  cut  on  the  upper 
face  of  the  stone  to  indicate  the  exact  position  of  the  instrument.  Lon- 
gitude of  the  pier  was  determined  by  exchange  of  time  signals  for  5 
nights  with  the  observatory  of  the  Washington  University  at  St. 
Louis,  Mo,    Latitude  by  observations  made  on  22  pairs  of  stars. 

Latitude,  35o  30'  51"-38.    Longitude,  108o  32'  27"-32. 

MCKENZIE. 

Situated  on  a  wooded  ridge  about  8  miles  east  of  Fort  Wingate^ 
Valencia  Co.,  N.  Mex.  The  station  is  a  scaffold  about  40  feet  high  an<l 
the  instrument  was  placed  part  way  up.  An  enormous  amount  of 
chopping  has  been  done  here  from  time  to  time*  and  this  station  has 
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been  a  source  of  great  annoyance  on  account  of  the  difficulty  of  finding 
the  signal,  at  long  distances,  among  the  trees.  On  this  account  it  was 
abandoned  in  extending  the  triangulation  and  Square  Mesa  substituted 
in  its  place. 

[Latitude,  850  21'  18"-7.    Longitude,  IO80  26'  36"1.] 


To  eUtipa. 

Asimnth. 

Back  aaimnth. 

Log.  diet. 

Zufii 

0       t       II 
59    04    24-9 
129    09    67-4 
148    50    16-8 
145    25    15*4 

0       /       0 
238    48    12-5 
308    41    48-4 
328    86    801 
325    03    002 

99    62    07-0 

UeUfrt. 

4-6967127 

4-9722791 

4-8376067 

6-0038911 

4-8809779 

Zilh 

Chxuoa 

SoDiiaUk  -.-- 

Taylor 

TAYLOR. 

The  highest  point  of  the  San  Mateo  Mountains,  a  high  yolcanio  moun 
tain  mass  in  Valencia  Co.,  X.  Mex.  The  northern  slox)e  was  timbered 
and  is  partly  cleared.  The  highest  point  was  occupied  and  used,  and 
is  marked  by  a  tripod  signal.  It  is  the  same  point  published  by  the 
Wheeler  sui-vey. 

[Latitude,  35°  14'  E0"-7.    Longitude,  107°  36'  29"-2.] 


To  station. 


Chnaca 

MoKensie  . . . 
Square  Meaa 

Hoata 

JeoMS 

Plnon 

Sandia 


Azimuth. 


Back  azimuUi.  |  Log.  dist. 


0 

, 

>i 

123 

06 

24-7 

09 

52 

07-0 

88 

05 

10-1 

126 

14 

27-9 

288 

06 

87-7 

84 

25 

67-8 

269 

53 

83  0 

802    23    33-0 


267  41  55-4 

305  54  10-6 

53  82  43-5 

218  56  50-8 

90  33  25-7 


MeUrt. 
6-1222508 
4-8866779 
4*7866140 
4-8167308 
4-9285035 
5 -1466648 
5 -0206116 


CROFTON. 


A  rise  on  a  ridge  originally  covered  by  a  thick  growth  of  cedars,  and 
situated  6  miles  east  of  south  of  Allantown,  Apache  Co.,  Ariz.  It  has 
been  cleared,  and  a  signal*built  of  cedar  poles  with  brush  in  the  top. 
The  center  of  the  station  is  marked  by  a  large  nail  driven  in  a  cedar 
bon^h  projecting  from  the  parent  stump  near  the  ground. 

[Latitude,  860  ]]/  80"-36.    Longitude.  \(W>  06'  51"-84.] 


To  station. 

Asimnth. 

Back  azimuth. 

Log.  dist. 

lola 

o         /         n 
119    62    18  1 
331    30    29-0 

18    01    11-2 

53    12    06-1 
198    03    51-7 

86    23    30-5 
267    42    22-7 
292    48    13-2 

o           .           /' 

299  34  07  0 
151  52  40-8 
197  44  30-8 
233    00    41-3 

18  13  31-4 
266    57    10-4 

88  U  15-1 
112    55    14-4 

Meters. 

4  -7375673 

5  -0989330 
5-1656063 
4  -5766780 
4-9067286 
4  -8424105 
4-8811374 
4 -3030530 

pfnuii 

OrdaPeak 

ChuBca    

nouglaa 

Square  Mesa 

Zufii 

Google 
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linTLX.122 


The  smaller  and  southeastern  of  two  buttes,  northwest  of  Zuni  Town. 
Valencia  Co.,  N.  Mex.;  accessible  only  from  the  west. 
Permanent  mark:  A  stone  monument. 

[Latitude,  35°  07'  25"-93.    Longitndo,  108°  54'  40"29.] 


To  station. 

Azimath. 

r— 

Baok  asimntfa. 

Log.  dist. 

Nell 

O             /             /' 

218    M    56-9 
112    55    14-4 
184    30    44-4 
238    48    12-5 

38    34    54-7 

292    48    13-2 

4    33    18-8 

59    05    24-9 

Meters. 

4-6236305 

4-3030530 

4-9280539 

4-6967127 

Crolton 

Chusca   .......... 

McKenzie 

SQUARE   MESA. 

A  high,  timbered  "square  mesa"  in  the  Zufii  Mountains^  Valencia 
Co.,  N.  Mex.,  and  13  miles  south  of  Chaves.  Lanes  were  cut  to  the 
points  sighted,  and  observations  were  taken  from  a  scaffold  and 
reduced  to  the  mark. 

Permanent  mark:  A  very  tall  tree  trimmed  up  to  about  12  feet  from 
the  top. 

{Latitude,  35°  13'  07"-7.    Longitude,  108°  16*  46"-9.1 


To  station. 


Crofton 
ChuHca 
Hosta. . 
Pinon. . 
Taylor . 


Azimuth. 


88  11  15-1 

145  47  36-5 

191  03  08-2 

8  33  02-9 

267  41  55-4 


Back  azimntb. 

Log.  diat. 

0 

, 

„ 

Meters, 

267 

42 

22-7 

4  •8811374 

825 

28 

09-2 

4-9521800 

n 

00 

11-9 

4  -6194709 

188 

26 

44-1 

6-0689954 

88 

05 

10  1 

4-7866140 

PINON. 

The  highest  peak  of  the  Datil  Eange,  in  Socorro  Co.,  N.  Mex.  It  wa& 
sparsely  timbered  on  toi)  and  has  been  cleared,  leaving  a  small  signal 
tree  near  the  top.  Observations  were  taken  at  the  highest  point  and 
were  reduced  to  the  tree.  Some  of  the  trees  growing  on  the  side  are 
about  as  high  as  the  top  of  the  mountain,  and  might  be  mistaken  for 
the  highest  point  from  some  directions.  The  mountain  is  easiest 
climbed  from  the  southeast.  It  was  published  by  Wheeler's  survey 
under  the  name  of  Alamocita. 

[Latitude,  34°  11'  51"1    Longitude,  108°  27'  52"-l.] 


To  station. 


Square  Mesa 

Taylor 

Croflou 

Ords  Peak.. 
Tularosa 


Back 

azimuth. 

Log.  dlBt 

0 

/ 

„ 

Meters. 

8 

33 

02-9 

5  0589964 

34 

25 

07-8 

5  1450548 

331 

30 

29  0 

5  0989330 

254 

22 

08-7 

5-0378288 

190 

07 

46-8 

uigiT 

4-7681763 

zea  Dy  'vj  \^ 

ogle 


oAmKn.] 


NEW   MEXICO — ^ARIZONA. 


375 


TULAR08A. 

In  Socono  Co.,  N.  Mez.,  about  20  miles  south  of  old  Fort  Tularoso. 
The  same  point  was  occupied  by  Wheeler  survey  under  the  name  of 
Eagle  Peak. 

Permanent  mark:  A  stone  monument  on  the  highest  point  of  the 
mountain. 

[Latitude.  33°  40^  37"-7.    Longitude,  IO80  34'  34"0.] 


To  station. 

Ailnmth. 

OrdaPeak 

Pinon 

0        /        // 
107    10    40-2 
100    07    46-8 

Graham r. . , . 

48    29    12  -1 

Back  azimuth.     Log.  diat 


0 

/ 

ti 

MeUrs. 

286 

36 

20  0 

4-9977464 

10 

11 

31-6 

4  -7681763 

227 

46 

41-6 

6-2096885 

ORD8  PRAK, 

Otherwise  known  as  Baldy,  is  a  high,  bald  knob  in  the  White  Moun- 
tains, Ariz.  Thomas  Peak  to  the  east  is  higher  and  a  better  natural 
point,  but  affords  no  view  to  the  west  which  is  cut  off  by  Ords  Peak, 
and  for  this  reason  the  latter  was  used  as  the  triangulation  point. 

Permanent  mark:  A  stone  monument  16  feet  high  and  10  feet  in 
diameter  at  the  base  on  the  highest  x>oiut. 

[Latitude,  33^  56'  16"  -0.    Longitude,  109©  36'  16"-8.] 


To  station. 


Browns  Peak... 
San  Francisco . . 

PiBon 

Tularosa 

Crofton 

Douglas 

Graham 

Maasatsal 


Azimuth. 


130 
254 
286 
197 
169 
10 
95 


42-2 
48-4 
08-7 
20-9 
30-3 
44-7 
50-9 
17-8 


Back  azimuth. 

Log.  dlst 

o 

t 

$1 

Metert. 

259 

81 

15-5 

5-2088669 

308 

50 

07  1 

6 -3000744 

75 

00 

27  t 

5  0378288 

107 

10 

40-2 

4  0977404 

18 

01 

11-2 

5  1656953 

349 

25 

31-3 

6  1368081 

100 

10 

13-9 

5  1438081 

274 

06 

00-6 

6-2356658 

GRAHAM. 

Highest  i>oint  of  Graham  Mountain,  aimth  of  the  Gila  £iver,  near 
Solomonsville,  Graham  Co.,  Ariz.  The  mountain  is  heavily  timbered, 
and  lanes  are  cut  to  Piiion  Mountain,  Ords  Peak,  and  Browns  Peak. 

Permanent  mark:  A  small  clump  of  very  tall  trees,  growing  close 
together. 

[LaUtude,  32°  42'  07" -0.    Longitude,  100°  52'  13" -4-] 


To  station. 

Azimuth. 

Back  azimuth 

Log.  dist. 

Ords  Peak 

Tularosa 

0          r           n 

100    10    13-0 
227    46    41-8 
120    10    31-6 

O            /            II 

10    18    50-9 

48    20    12  1 

308    22    44-7 

Meters. 
6  1438081 
5-2006385 

Browns  Peak 

Google 
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BROWNS  PEAK. 


{tf«TU.l». 


The  highest  and  most  northern  of  th«  *<Pour  Peaks/'  west  of  Tonto 
Basin,  Ariz.  It  is  very  difficult  to  climb,  bare  on  top,  and  a  fair  nat«iral 
X>oint. 

Permanent  mark :  A  stone  monnment  on  the  highest  point. 

[Latit ude,  33^  41'  04"  2.    Longitude,  111°  19'  20"  -6.] 


To  fitatio^. 


Grahjun , 

San  Francisco 

Moxatoal 


Asimntli. 


308    22    44 
170    00    50 -6 
163    22    45.7 


OrdaPeak *    250    31    15-5 


Back  azimntb. 

Log.  dlat 

o 

/ 

II 

Meten. 

129 

10 

31-6 

5-2405049 

349 

56 

54-1 

343 

17 

13-2 

4  0413886 

80 

28 

42-2 

5-2088606 

MAZATZAL.  ' 

The  highest  point  of  4;he  northern  group  of  the  Mazatzal  Moantoins 
west  of  Tonto  Basin,  Yavapai  Co.,  Ariz.  The  point  is  best  approached 
by  climbing  the  long  ridge  reaching  down  to  the  east. 

Permanent  mark :  A  small  pile  of  stones. 

[Latitude,  34°  03'  45"  -7.    Longitude,  111°  27'  88"  -5] 


To  station. 


Browna  Peak . 

(trauite 

Orda  Peak 

San  Frandaco 
Bakera  Butte. 


Azimuth. 


343  17  13-2 

122  43  59-9 

274  06  00-6 

172  56  41  0 

190  00  56  I 


Back 

azimuth. 

Log.  dist. 

0 

/       // 

MeUr$. 

103 

22    45-7 

4-6413886 

302 

07    02-5 

5-0754858 

95 

08    17-8 

5-2356658 

352 

00    38-4 

5  1576796 

10 

03    44-4 

4-6422243 

BAKERS  BUTTK. 


Is  a  knoll  on  the  edge  of  the  Mogollon  mesa,  above  Tonto  Basin, 
about  8  miles  west  of  the  "  Tunnel,"  in  Yavapai  Co.,  Ariz.  It  was 
heavily  timbered,  but  has  been  cleared,  except  a  large  pine  tree  near 
the  top,  to  which  observations  were  reduced.  The  "Potato  Ranch,''  a 
mile  to  the  north,  is  a  convenient  and  excellent  camp  ft'om  which  to 
visit  the  butte. 

[Latitude,  UP  27'  08"  -6.    Longitude,  111°  22'  39" .6.] 


To  station. 

Azimuth. 

Back  azimuth. 

o        /•      // 
344    28    58-5 
190    (K)    56-1 
280    28    52-9 

Log.  dist. 

San  Francisco  . . . 

Mazatzal 

Granite 

Del  Pasco 

0            1             II 

.1     164    C9    15-4 
.!       10    03    44-4 
.'     101     08    50  0 
.,      75    24    210 
.      241    06    48  0 
.1    217    11    21-6 

i 

MeUn. 

6-0123560 

4-6422243 

5-0404877 

4-974006 

4  '7439038 

4 -7908065 

Chevlon 

Sunset 

Gl    24    50-4 
37    26    36-0 

Google 
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Ib  a  large,  flat-topped,  timl)^red  butte  about  30  miles  south  of  Wins- 
low,  Apacbe  Co.,  Ariz.  The  horizon  from  south  around  by  the  west  to 
the  northeast  is  commanded,  but  the  eaat  and  southeast  are  cut  off  by 
the  timber. 

Permanent  mark :  A  lone  tree  near  the  northeast  end  of  summit. 

ILatitudo,  34°  41'  33"  -8.    Longitude,  llOo  50'  52"  1.] 


To  station. 

Aelmuth. 

Back  azimath. 

Log.  dist. 

B»ker0  Butte 

Sun  Francisco 

DoagUui 

O          1          */ 

61     24    50-4 

134    00    32-2 

230    40    88  0 

156    ;i    11-5 

0        /         // 
241    06    48  0 
306    43    30-8 

80    28    20-5 
336    07    18  0 

4-7430088 
6-0204678 
6-0006390 
4-4068258 

Snnuft r , 

SUNSET. 


The  knoll  on  the  mesa  that  forms  the  western  wall  of  Sunset  Pass, 
18  miles  southwest  of  Winslow,  Yavapai  Co.,  Ariz.  It  is  a  fair,  natural 
point. 

Permanent  mark :  A  stone  monument  on  the  highest  x>oint. 


[Latitude,  34°  54'  14" -7.    Longitude,  110°  57'  30"-6.] 


To  BtatioB. 

Azimnth. 

Back  azimuth. 

Log.  dtat. 

Chevkm 

Bakens   Butte.... 

Doimaa 

o        /       // 
838    07    18  0 

87    25    35  0 
821    03    28-5 
854    08    15-2 
127    08    230 
877    87    30-4 

0           '         II 

186    11    11-5 
217    11    21-6 
41    25    43-8 
74    45    86-4 
306    48    30-7 
98    00    01-2 

Metert. 
4-4088258 
4-7008665 
4-0404000 
6-0117681 
4  0120243 
4-0288824 

San  jPraneiaco.... 
Woodruff  Butte.. 

WOODKUFF  BUTTE. 

A  sharp  lava  cone  near  the  town  of  Woodraflf,  Ariz.,  occupied  as  a 
secondary  station. 

Permanent  mark :  A  stone  monument  on  the  highest  iK)int. 

[Latitude,  34°  47'  56"-7.    longitude,  llOo  02'  31"1.1 


To  station. 

Aziiniith. 

Back  nsimuth. 

Log.  diBt. 

Meterg. 
4-6233254 
4-7672366 
4-9286824 

Donglaa  .;....'.... 

O            /          " 

201    02    55-7 

0           '         .' 

9]     OR    a?  -A 

Haaaeltine 

SuDset 

248    36    03  1  1      68    56    32-0 
08    09    01-2  '    277    87    30-4 

■ 

HAS8ELTIXR. 


A  sliglit  elevation  on  the  wooded  ridge  trending  in  an  east  and  west 
direction,  about  8  miles  south  of  Navajo  Springs,  Apache  Co.,  Ariz. 
It  is  about  one-half  mile  west  of  where  the  road^Jfrgm  Nay^o  tg  St. 
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[BULL.  122. 


Johns  climbs  the  ridge.  The  point  is  marked  by  two  trees  standing 
close  together,  the  vicinity  having  been  cleared.  The  instrument  was 
placed  on  the  highest  point,  and  the  observations  reduced  to  the  sig- 
nal. This  station  is  hard  to  find,  and  is  not  used  in  the  main  scheme  of 
triangulation. 

[Latitude.  34°  59'  24"-3.    Longitude.  lOO^  26'  43"- 1.  J 


To  Bt«tion.        I       Azimuth. 

Back  azimuth. 

Log.  diat 

DoucUui 

0          1        n 
114    43    88-5 
160    47    08  0 
233    00    41-3 

68    56    820 

O         t          n 

294    28    46-8 

340    40    31-5 

53    12    06  1 

248    36    03-1 

MeUr$. 

4*6350622 
4-7217592 
4  -5766780 
4-7672366 

iS»r.^.:. :.::...: 

Croftoii 

Woodruff  Butte . . 

DOUGLAS. 

A  large,  prominent  bntte,  about  12  miles  north  of  Garrizo,  Apache 
Co.,  Ariz.    It  is  of  lava,  and  stands  perhaps  600  feet  above  the  base. 
Permanent  mark :  A  stone  monument  on  the  highest  point. 

[Latitude,  35°  09'  08"-6.    Longitude,  109°  52'  35"-l.] 


To  station. 

Azimuth. 

Log.dist 

CTo£U)n  ■«..■••... 

0           '            II 

265  57  10-4 
74  45  36-4 
60    23    29  5 

349  25  31-3 
98    00    03-5 

294    28    46-8 

214  28  01-0 
21    08    37-4 

O            /            II 

86  23  30-5 
254  08  15-2 
239  40  38-9 
169  84  44-7 
276  57  42-2 
114    43    38-5 

34  36  20-5 
201    02    55-7 

MHert. 

4  -8424105 

5-0117591 

5*0090300 

5-1368081 

5-2182681 

4*6359622 

4*5857480 

4*6233254 

Sunset 

Chevlon 

OrdsPeak 

San  Francisco 

Hasseltine 

lola 

Woodruff  Butte.. 

lOLA. 


Situated  on  a  sand  ridge,  about  9  miles  northeast  of  Tanners  Springs, 
Apache  Co.,  Ariz.  A  lone  piiion  tree  serves  as  a  signal,  and  a  nail 
driven  in  a  low  horizontal  branch  marks  the  center  of  the  station. 


[Latitude,  35<^  26'  18"-4.    Longitude,  109°  38'  10"-6.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist 

Zilh 

O           '            " 

215    00    27-6 

97    15    55-8 

84    36    20-5 

299    34    07-0 

340    40    31.5 

O          '           n 

35    20    01-2 
2^6    52    14-6 
214    26    01-0 
119    52    13*1 
160    47    08  0 

MtUrt. 

4-7843436 
4-7938988 
4  -5857480 
4  -787*673 
4.7217502 

Cottonwood 

Douglas 

Crofton 

Hasseltine 

Digitized  by 


Google 
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COTTONWOOD. 

Is  a  small  knoll,  in  Apache  Co.,  Ariz.,  on  the  mesa,  about  30  miles 
north  of  Holbrook,  in  which  Cottonwood  Spring  is  situated.  It  is  dif- 
ficult to  recognize,  and  is  not  a  good  natural  i)oint. 

Permanent  mark :  A  stone  monument. 

[Latitude,  35^  30'  26"-8.    Longitude,  lioo  ifi'  50"-6.] 


To  atation. 


Azimuth. 


Ondbe I    139    09    30-4 

Sunset 41    25    43-8 

SanFranclDco 82    00    50-9 

WilBon 

lola 

Zilh 


X90  35  01-4 
276  62  14-6 
10    13-9 


246 


Back  azimuth. 

Log.  diet. 

o           /           /' 

Metftn. 

318    55    36-3 

4-7390304 

221    03    26-5 

4  •949«990 

261    22    41-3 

5-0963786 

10    40    44-7 

4-9014405 

97    15    55-8 

4-7038088 

66    47    37-2 

5-0228907 

ORAIBE. 

A  butte  (Apache  Co.,  Ariz.)  on  the  end  of  a  spur  reaching  to  the  south 
from  the  long  mesa  on  wluch  the  Moqui  towns  are  built.  It  is  about  6 
miles  west  of  Oraibe  village. 

Permanent  mark:  A  stone  monument. 

[Latitude,  35°  62'  50"-4.    Longitude,  llOo  42'  4»"-2.] 


To  station. 

Azimuth. 

Back  azimuth .  j  Log.  diet. 

Kavalo 

o        /        // 
173    50    02-7 
233    38    25  0 
318    55    36-3 

0         1        n 
353    44    30-2 
53    58    11  -0 

Meter$. 

5-1097488 

4-7960006 

Wilaon 

Cottonwood 

139    09    30-4 

4-7300394 

SAN  FRANCISCO. 


A  well-known  volcanic  mountain,  standing  on  the  Colorado  Plateau, 
in  Coconino  Co.,  Ariz. 

Permanent  mark:  A  stone  cairn  10  feet  high. 

[Latitude,  35«>  20'  47"-0.    Longitude,  111°  40'  37"-8.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

'  OrdePeak 

1  Cottonwood 

Douglaa 

O            /            '/ 

308    50    071 
261    22    41-3 
276    57    42-2 
306    43    39-8 
344    28    58-5 
352    00    38-4 
349    56    54-1 
45    43    39-8 
93    23    34-4 
300    43    39-7 

O            t            II 

130    00    48-4 
82    00    59-9 
98    00    03  -5 

Meiers. 
5 -3909744 
5  0963786 
5*2182681 

ChoTlon 

134    00    32-2 
164    39    15-4 
172    56    41-9 
170    09    50-6 
225    13    33-2 
272    47    14-3 
127    08    23-0 

5-0204678 
5-0123560 
5  -1576253 
5-2722252 
5  -0404630 
4-9787020 
4-9120243 

Bakers  Butte 

Masatzal 

Browns  Peak 

Granite 

Floyd 

Snnaet 

GRANITE. 


A.  sharp,  rocky  peak,  8  miles  northwest  of  Prescott,  Yavapai,  Co., 
Arias.  It  is  diflBcult  to  climb,  being  most  easily  accessible  from  the 
northwest.    It  is  a  good  natural  i)oiut,  being  rather  sharp,  and  sur- 
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moanted  by  a  large  bowlder.    The  observations  were  taken  near  this 
bowlder  and  reduced  to  its  center. 

[Latitade,  34^  38'  17"-0.    Lonffitade,  112o  88'  08"-3.] 


To  station. 

Aximath. 

Back  aEimntb. 

Log.dist. 

SanFraDcisoo  .... 

Bakers  Butte 

Floyd 

0          /          tl 

225    13    33  2 
280    28    52-9 
169    28    50-7 
117    02    10-3 
302    07    02  5 

O           1           It 

45    43    89-8 
101    08    60-8 
349    23    06-3 
296    36    89-5 
122    43    69-9 

M0Urt. 

5  0491630 
6-0404877 
4-9302200 
4-8832267 

6  0754868 

Aquarins 

BILL  WILLIAV8. 


A  good  natand  point;  the  highest  point  of  Bill  Williams  Mountain, 
about  5  miles  south  of  Williams,  a  station  on  the  Atlantic  and  Pacific 
Bailroad,  in  Yavapai  Co.,  Ariz. 

Permanent  mark :  A  cairn  of  stones. 


[Latitude,  35o  11'  59"*6.    Longltade,  112°  12'  15"-4.] 


To  station. 

Asimuth. 

Back  asimnUi. 

Log.  dist 

Floyd 

O           '            '/ 

114    81    04-3 
74    42    51-4 

0          /           // 

294    13    04-6 
254    05    09-9 

Metert. 
4  -7146148 
5-0150355 

Aquarius  r . » ^ 

FLOYD. 


A  sharp  peak,  about  8  miles  north  of  Crookton,  Yavapai  Co.,  Ariz. 
Permanent  mark:  A  stone  monument  12  feet  high  and  10  feet  in 
diameter,  built  by  the  towell  Survey. 


[LaUtnde,  85°  23'  88"-6.    LoBgitude,  112o  43'  24"-l.] 

To  station. 

Aalmntk. 

Back  aaimuth. 

Log.  dfsi. 

Aqaarins 

Sail  Francisco 

Granite 

O        '         // 

46    54    04-0 

272    47    14-3 

349    23    06-8 

72    04    56-8 

97    21    69-8 

157    27    56-7 

294    13    04  0 

O           1            II 

226    34    13-5 
93    23    34-4 
169    28    99-7 
251    24    19-9 
276    80    52-6 
337    12    15-2 
114    31    04-3 

MHen. 

4-8562771 

4  -9787020 
4-9802200 
6  -0510471 

5  1279544 
5-0202043 
4.7146148 

Hualapai 

Tipton 

£iDniA . .      ....  . . 

Bill  Williams 

AQUARIUS. 

Highest  point  of  Aquarius  Mountain,  in  Yavapai  Co.,  Ariz.,  about  25 
miles  south  of  Peach  Spring. 
Permanent  mark:  A  cairn  of  rocks  8  feet  high. 

[LaHtade,  340  56^  56"-2.    Longitude,  113°  17'  51" -0.] 


To  station. 

AEimnth. 

Backaximnth. 

Log.  dist. 

Granite 

0        *        n 
296    36    39-5 
226    34    13-5 
104    31    14-8 
254    05    09-9 

O           1           l> 

117  02  10-3 
46    54    04-0 

284  10  37-0 
74    42    51*4 

Meten, 

4-8882267 
4-8662771 
4  -7517284 
5'01M306 

Floyd 

HoaUpai 

Bill  Williams 

Google 


ABIZONA — ^NEVADA. 
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HUALAPAI. 


In  Mohave  Co.,  Ariz.,  on  highest  point  of  Hualapai  Mountain,  8  miles 
soath  of  Kingman. 
Permanent  mark :  Two  large  rooks  on  summit. 

[  Latitude,  35^  04'  80''-2.    LoDgHude,  113o  58'  48'"3.] 


To  station. 

Aximath. 

Back  azimuth. 

Log.  dist. 

Floyd :.... 

O            *           " 

251    24    19-9 
284    10    STH) 
206    17    47-4 

0            '           /' 

72    04    56-8 
104    31    14-8 
26    43    12-9 

Mttert. 
5-0510471 
4*7617284 
5-1665025 

Annariua ......... 

llpiiiia 

EMMA. 

The  highest  southerly  peak  of  the  Uinkaret  Mountains,  in  Mohave 
Co.,  Ariz.,  about  7  miles  north  of  the  Colorado  River,  on  the  brink  of 
the  Grand  Canyon,  and  10  miles  south  of  Trumbull  Spring. 

Permanent  mark:  A  stone  monument. 

[Latitude,  36o  15'  50"*2.    Longitude.  US©  W  12"-4.1 


ToaUtioa. 

Aaimatb. 

Back  aximutb. 

Log.  dist. 

Brink 

0           »          /* 

254    07    01-4 
337    12    15-2 
26    43    12-9 
49    12    00-4 
114    17    40-3 

o        *       // 
74    33    44-8 
157    27    56-7 
206    17    47-4 
228    36    12-8 
298    44    09  1 

M«Ur9. 
4-8453629 
5*0202043 
5-1685025 
5  0877102 
4  0654204 

Floyd 

HuaUpai 

Tipton 

Virgin 

TIPTON. 


In  Mohave  Co.,  Ariz.,  on  highest  point  of  Mount  Tipton,  6  miles  north 
of  Mineral  Park. 
Permanent  mark :  Large  pine  tree  on  summit  of  peak. 

[Latitude,  35°  82*  21"1.    Longitude,  114o  11'  80"-l.] 


To  station. 

AKimutli. 

Back  aisimuth. 

Log.  dist. 

Charieatoii 

Emma 

O            *            " 

121    22    54-8 
228    36    12-8 
276    30    52-6 
183    30    28  7 
58    53    OO-O 
150    59    22-7 

O              /           /' 

300    30    02-9 
49    12    09-4 
97    21    59-6 
3    33    20-2 
238    34    33-3 
330    41    02-1 

Meters. 
5  1989654 
5  0877102 

5  1279543 

6  0728221 
4-7512024 
4-9846258 

Floyd 

Viririn 

Dead  Man 

Muddy 

VIRGIN. 


The  highest  peak  of  the  Virgin  Mountains,  IG  miles  northeast  of  St. 
Thomas,  Lincoln  Co.,  Nev.  This  station  was  formerly  occupied  by  the 
Powell  Survey. 

[Latitude,  86°  36^  09"-6.    Latitude,  114^  06'  39"-0.] 


To  station. 

Aaimutb. 

Back  azimutb. 

Log.  dist. 

Tipton 

O            t            ft 

3    33    20-2 

293    44    09-1 

20    42    53.8 

75    57    55-9 

0        /         // 
183    30    28-7 
114    17    40-3 
200    21    21.7 
255    01    80-6 

Met^i. 
5-0728221 
4-9654204 
5.1967178, 
6  -1662178  \ 

Tt£^ 

Dead  Man 

Charleston 

ioogle 
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The  highest  point  of  Dead  Mountain,  in  Lincoln  Co.,  Nev.,  16  miles 
north  and  a  little  west  of  Camp  Mojave,  and  8  miles  west  of  the  Col- 
orado Eiver.  Station  is  on  the  highest  point  of  rocks  at  extreme  north- 
west end  of  peak,  which  is  not  a  good  nataral  point. 

Permanent  mark :  A  stone  monument. 

[Latitude,  35o  16'  30"-3.    Longitude,  11A°  43'  20"-3.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Vircin 

o           /           ti 

200    21    21-7 
238    34    33*3 
180    25    48-9 

O            /            II 

20    42    53-8 

58    53    00-0 

360    26    08-9 

Jfetort. 
5  1987173 

4  -7512024 

5  0552302 

Tipton 

Muddv 

MUDDY. 


Highest  i)oint  of  Muddy  Mountains,  24  miles  southwest  of  St.  Thomas, 
Lincoln  Co.,  Nev.    Peak  is  a  good  natural  point. 


[  Latitude,  36o  17'  54 '"8.    Longitude,  114°  42'  46"-l .] 

To  station. 

.  Azimuth. 

Back  azimuth. 

Log.  dist. 

0           •           /* 

Dead  Man 360    26    08-9 

Tipton 330    41    021 

0        /        // 
160    25    48  0 
150    59    22-7 

MeUrs. 
5  0562302 
4*9846258 

CHARLESTON. 


In  Lincoln,  Nev.,  on  highest  peak  of  Timber  Mountain,  15  miles 
southwest  of  Los  Vegas,  Nev.    Signal  is  natural  point  of  rocks. 

[Latitude,  36°  16'  18"-0    Longitude,  115o  41'  38"-7.] 


To  station. 


Tipton. 
Virgin . 


Azimuth. 


300    30    02-9 
255    01    30-6 


Back  azimuth.    Log.  dist. 


o       '       "  Meters. 

121    22    51 -8       5-1989854 
75    57    55-9  I    5  1662173 
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TRIANGULATION  OF  THE  POWELL  SURVEY. 
METHODS  OF  WORK. 

The  triangolation  in  this  State  was  developed  from  two  base  lines, 
the  first  being  measured  at  Kanab,  TJtah,  and  the  second  at  Oannison, 
in  the  same  State.  These  base  lines  are  150  miles  apart,  the  Gunnison 
line  being  the  more  northern  and  eastern.  The  Kanab  base  was  first 
located  and  measured  under  direction  of  Prof.  A.  H.  Thompson,  in  the 
winter  of  1871-'72.  Trussed  wooden  bars,  supi)orted  upon  adjustable 
trestles,  were  used.  These  bars  were  oiled  and  varnished  to  prevent 
absorption  of  moisture  and  tested  by  comparison  with  a  standard  steel 
tape,  whose  length  and  coefficient  of  temperature  were  known. 

In  the  fall  of  1878  a  portion  of  this  base  line  was  remeasured  under 
direction  of  Prof.  G.  K.  Gilbert,  with  the  apparatus  used  in  the  measure- 
ment of  the  Gunnison  base  line,  and  the  result  of  this  latter  measure- 
ment adopted  as  the  length  of  the  Kanab  base.  The  ends  of  the  base 
line  were  marked  by  ptone  posts  of  basalt  set  firmly  in  the  ground,  the 
ends  of  the  line  being  marked  by  a  cut  in  the  upper  surface  of  the 
posts. 

The  latitude  and  longitude  of  the  Kanab  base  line  were  determined 
by  Prof.  A.  H.  Thompson,  in  1872.  For  longitude,  time  signals  were 
exchanged  with  the  astronomical  observatory  of  theDeseret  University 
at  Salt  Lake  City,  Mr.  E.  P.  Austin,  astronomer  of  the  U.  S.  Engineers 
Geographical  Survey  west  of  the  one  hundredth  meridian,  whose  serv- 
ices were  kindly  tendered  by  Lieut.  Geo.  M.  Wheeler,  in  charge  of  that 
organization,  conducting  the  observations  and  exchanges  at  that  place. 

Latitude  was  determined  by  the  Talcott  method  of  zenith  distances, 
the  instrument  used  being  a  combined  transit  and  zenith  telescope. 
Azimuth  was  determined  by  observations  on  Polaris. 

The  final  adjusted  results  of  these  observations  gives,  as  the  position 
of  the  north  end  of  the  Kanab  base  line,  longitude  112©  31'  21"-42  W., 
latitude  36o  67'  46"'54  N. 

The  Gunnison  base  line  was  measured  under  the  direction  of  Prof. 
A.  H.  Thompson,  in  1875,  the  measurement  being  made  by  wooden  rods 
carried  in  a  trussed  wooden  case.  These  rods  were  oiled  and  varnished 
to  prevent  absorption  of  moisture,  and  their  length  was  carefully  deter- 
mined by  comparisons  with  standard  steel  rods  furnished  by  the  U.  S. 
Coast  and  Geodetic  Survey. 

The  Gunnison  base  line  was  located  in  the  meridian  of  the  astro- 
nomical station  at  Gunnison,  determined  in  1872  by  the  X7.  S.  engineers' 
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survey  west  of  the  one  hundredth  meridian,  and  the  longitude  of  their 
monument  adopted  as  the  longitude  of  the  north  end  of  the  base  line. 
Its  latitude  was  determined  from  observations  of  zenith  distances  by 
Prof.  A.  H.  Thompson,  in  1874.  The  adopted  position  of  the  north 
end  of  the  base  line  is  latitude  39°  08'  28"-30  N.,  longitude  llio  49' 
16'''23  W.  Both  ends  of  this  base  are  marked  by  a  cross  on  the  upper 
surface  of  a  stone  post  set  firmly  in  the  ground. 

The  Gunnison  and  Kanab  bases  were  connected  by  triangulation, 
the  angles  being  measured  by  a  theodolite  having  a  10-inch  circle  and 
reading  by  two  verniers  to  5  seconds.  This  triangulation  was  adjusted 
by  the  method  of  least  squares,  and  the  result,  giving  for  the  Gunni- 
son base  a  length  of  32,182.39  feet,  and  for  the  Kanab  base  a  length  of 
22,619.73  feet,  adopted  for  the  computation  of  the  latitudes  and  longi- 
tudes of  the  triangulation  stations  in  Utah  and  northwestern  Arizona. 

Signals  were  erected  on  all  triangulation  stations,  which  were  not 
good  natural  points,  before  the  angles  were  observed. 

The  method  adopted  for  observations  of  angles  was  usually  by  direc- 
tions and  on  different  parts  of  the  circle.  These  angles  were  theii 
repeated  with  the  telescope  in  reversed  position.  From  three  to  eight 
sets  of  these  observations  were  made.  After  making  an  arbitrary 
station  adjustment,  all  figures  were  adjusted  by  the  method  of  least 
squares. 

This  system  of  triangulation  covered  and  gave  control  points  for 
topography  over  an  area  of  approximately  108,000  square  miles.  Fol- 
lowiDg  is  a  descriptive  list  of  triangulation  stations,  giving  latitude  and. 
longitude  of  each  station,  together  with  azimuth  and  distances  to  sucb. 
other  stations  as  were  used  in  the  adjustment  of  figures. 

DESCBIPTIOJS'S  ANJD  POSITIONS  OF  STATIONS. 

SPANISH  FORK. 

A  welLdeflned  and  well-known  peak  of  the  Wasatch  Bange,  in  Utali 
Co.,  Utah,  seven  miles  east  of  the  village  of  Spanish  Fork. 
Permanent  mark :  A  small  cairn  of  stone. 


[Latitude,  40o  05'  18"-5.    Longitude,  11 1°  31'  40"-7.J 


To  station. 


Nebo 

Indian  Head 

Bruin 

South  Tent . 


Azimuth. 


Back  asimuth. 

Log.  dist. 

O            '          II 

Meters. 

213    26    45 

4  •5672955 

lU'  49    » 

4  -7773626 

116    23    84 

5*0501985 

169    21    41 

4  8954328 

NBBO. 


The  most  southerly  high  peak  of  the  Wasatch  Mountains  in  Juab 
Oo.,  Utah.  The  summit  shows  three  sharp  points  of  nearly  the  same 
altitude,  and  the  station  was  made  upon  the  one  farthest  soath.     Ii^ 

'  *  uigiiizea  Dy  ^^jv^v^pi  IV, 


UTAH. 
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is  8  miles  north-northeast  from  the  town  of  Nephi  and  4^  miles  east 
from  Mona. 
Permanent  mark:  A  cairn  7  feefc  high. 

[Latitude.  39^  48'  85**-4.    Longitude,  llio  46^  69'"7.] 


To  station. 

▲simQth. 

Back  ailmnth. 

Log.  diat. 

yilt^liTlTM* 

Cmyon  Banse 

SpftnishFork 

Indian  Head 

lirolp 

0            .          /• 

10    39    31 
30    21    02 
213    26    46 
265    16    45 
278    10    53 
822    47    26 
848    14    81 
351    n    87 
858    26    U 

o        /       »# 
199    25    18 
219    04    10 
33    86    57 
85    50    25 
99    05    14 
148    03    04 
160    21    41 
171    20    05 
178    26    46 

Meters. 
4-9832646 
4-7778485 
4-5672066 
4-8762865 
6-0896093 
4-7661465 
4-9418712 
5  1021473 
4-6881882 

SoatliTent 

Hileaid 

1Cphn^!ni  . 

INDIAN  HEAD. 


A  loanded  summit  of  the  west  Tavaputs  Plateau,  north  of  Emma 
Park,  in  Utah  Co.,  Utah.    It  is  the  highest  x)oint  in  the  vicinity. 
Permanent  mark:  A  5-foot  cairn  of  rockd. 


[Latitade,  39o  51'  44"*2.    Longitude.  110°  58'  26"-4.] 


To  station. 


SoutliTent.. 

Kebo 

Spanish  Fork 

Knin 

BedPUtean. 


Azimntli. 


37  38  48 

85  50  25 

114  49  59 

297  26  01 

343  01  56 


Back  azimuth. 

Log.  dist. 

o 

, 

„ 

M«Ur$. 

217 

20 

55 

265 

16 

45 

4-8762366 

204 

25 

25 

4-7773626 

117 

46 

48 

4-7192701 

168 

12 

17 

4-9044670 

BRUIN. 


A  sommit  o2  the  west  Tavaputs  Plateau,  Emery  Co.,  Utah,  17  miles 
est  from  the  Green  River.    It  is  the  highest  point  of  the  vicinity. 
Permanent  mark :  A  cairn  5  feet  high. 

[Latitude,  39o  38'  37"-l.    Longitude,  110°  20^  56"-4.] 


To  station. 


Azimuth. 


Ellen 

Red  Plateau.. 

Hilgnd 

Bare  Brush... 
South  Tent... 

Hebo 

Spanish  Fork. 
Indian  Head.. 
Waaa 


13  35  55 

24  01  37 

44  28  34 

52  44  14 

72  26  06 

99  06  14 

116  23  34 

117  46  48 
321  19  28 


Back  azimuth. 

Log.  dist. 

0 

, 

„ 

M§ter$. 

198 

18 

21 

6-2401173 

203 

51 

19 

4-7593733 

223 

43 

10 

5  1714955 

232 

07 

38 

5  -0196761 

261 

47 

36 

4*0508218 

278 

10 

62 

6  0896693 

295 

38 

14 

5-0501986 

297 

26 

01 

4-7192701 

142 

01 

53 

6  1941553 

CANYON  RANGE. 


rhe  maniitain  range  through  which  the  Sevier  Eiver  cuts  in  its  lower 
irae  bears  a  number  of  sharp  peaks  in  Millard  Co.,  Utah.    The  one^ 

"■^^  uigiiizea  Dy  ^i.._Jv^v^>^lVC 

jBoll.  122 ^25  ^ 
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seiectea  stands  about  midway  between  the  canyon  of  the  Sevier  and 
the  town  of  Scipio.  It  was  not  occupied,  but  was  sighted  from  a  num- 
ber of  stations  at  the  east. 

LLaUtude,  39°  23'  30" -7.    Longitude,  112'  12'  26  -"5.] 


Station. 

Azlmnth. 

Back  asimuth .  |  Log.  diat. 

Nebo 

O            1          " 

219    04    10 

269  46    16 

270  05    04 
305    50    21 
352    30    28 

O           1           ii 

39    21    02 
90    18    87 
90    22    26 
126    14    13 
172    83    13 

M€Ur». 

4-7773485 

4-8644279 

4-5087830 

4-8274974 

4-6498542 

SonthTent 

Kphraim r . . . . 

Mnsinia 

Katharine 

EPHRAIM. 


A  flat-topped  summit  of  the  Gunnison  Plateau,  in  Saupete   Co., 
Utah,  9  miles  west-northwest  ftom  the  town  of  Ephraim.  ' 

Permanent  mark :  A  cairn  5  feet  high. 

[Latitude,  39°  23'  25"  -6.    Longitude,  11  lo  45'  06"  -6.] 


Station. 

Asimuth. 

Backai 

Bimuth. 

07    53 
05    04 
26    11 
56    51 
11    38 
09    00 

Log.  diat. 

Katharine 

Canyon  Bange — 
Nebo 

0      /        »/ 
37    22    37 
90    22    26 
178    26    46 
269    41    51 
339    04    58 
347    01    18 

0 

217 
270 
358 
88 
159 
167 

4-7487159 
4-5937830 
4-6681882 
4-5307425 
4-6248411 
4-9050241 

South  Tent 

Kurinla 

Hilgard 

SOUTH  TE 

NT. 

A  summit  of  the  Wasatch  Plateau,  in  Sanpete  Co.,  Utah,  10  miles 
southeast  from  Springtown.  There  is  no  well-defined  point,  but  a 
rounded  profile  is  seen  from  most  directions. 

Permanent  mark :  A  cairn  5  feet  high. 

iLaUtude,  39°  23'  29"1.    Longitude,  111°  21'  28"-2.] 


To  station. 


Hilgard 

Hn-inia 

Katharine 

Ephraim 

Canyon  Bange 

Nebo 

Spanish  Fork. 
Indian  Head.. 

Brain 

Culmination.., 
B«dPlateaa.. 

Ellen 

Bare  Brash 


Asimnth.        Back  azimuth. 


54 

45 
08 
61 
18    87 


11  38 

25  46 

57  08 

80  56 

00 

143  03    04 

169  21    41 

217  20    55 

251  47 

278  47 

290  49 


241 
358 


14 
20  00 
82    00 


191  31 

205  38 

236  83 

269  41 

269  46 

322  47 

349  15 

87  38 

72  26 


99 
111 
161 


53 


173  33  44   4-5564419 


Log.  diat. 


4-9043279 
4-6418233 
4-9072577 
4-5307425 
4-8044279 
4-7651455 
4 '8964328 
4-8188333 
4*9598218 
5  -1397025 
4-8340901 
5  1724351 


I 

^Uoogle 


eAJIIIBTT.] 
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A   low  cliff  4  miles  east  of  the  town  of  Fayette,  in  Sanpete  Co., 
Utah. 
Permanent  mark :  A  small  cairn. 

[lAtltad««  W>  12'  81"-5.    Longitude.  111^  49'  30"*3.] 


To  itfttioii. 

Aximuth. 

Back  azimuth.  |  Log.  dUt. 

Valloy 

O         1         II 

38    22    37 
49    03    11 
312    12    35 
341    22    19 
359    15    42 
359    46    31 

o          /        /' 

218    18    11 
228    61    00 
132    21    60 
161    24    26 
179    15    47 
179    46    33 

MtUrt. 
4-2107643 
4-5618806 
4  •5667721 
4*1767984 
8-8761250 
4*4606756 

EathHrine 

MoAiala 

Jura 

Onnnison  ITorth.. 
Blackcap 

GUNNISON  NORTH. 

The  north  end  of  the  Gunnison  base  line,  in  Sanpete  Co.,  Utah,  is 
in  the  meridian  of  the  TJ.  S.  Engineer  monument  in  the  town  of  Gun- 
nisonand  5,972  feet  to  the  southward. 

Permanent  mark:  A  monument  of  cut  stone  1  foot  square  and  stand- 
jug  about  18  inches  high. 

[Latitude,  39°  08'  28"-3.    Longitude,  111°  49'  16"-2.] 


To  station. 

Azimuth. 

Back  aBlmuth. 

Log.  diat. 

Valley 

O          1        II 

63    47    26 
179    16    47 
826    05    08 
360    67    49 
869    59    52 

"  O           1         II 

242    42    66 

369    16    42 
145    07    10 
170    67    49 
179    69    62 

4  0688179 
3-8751260 
3-9146604 
4-3164200 
3-9916158 

Fayette 

Jura 

Black  Cap 

Ghumison  South.. 

OUNNISON  SOUTH. 

The  south  end  of  the  Gunnison  base  line,  in  Sanpete  Co.,  Utah,  is 
likewise  in  the  meridian  of  the  Engineer  Astronomical  Station  in  Gun- 
nison. It  is  7  miles  to  the  southward  and  on  the  north  side  of  Willow 
Creek. 

Permanent  mark :  A  monument  of  cut  stone,  dressed  with  an  edge  at 
top  like  a  gable  roof.    It  stands  6  inches  above  the  ground. 

[Latitude,  39o  03'  10''-2.    Iiongitude,  111°  49'  16"-2.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diat. 

Valley 

114    10    59 
179    69    52 
236    60    44 
369    66    58 

o          /        // 

294    06    30 
359    59    52 
66    62    47 
179    65    68 

Jf0ter«. 
4  0477966 
3-9016168 
3-7494600 
4-0370308 

Onnniion  North.. 
Jura 

Blackcap 

QjOo^z 
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RESULTS   OF   PRIMARY   TRIANGULATION. 

VALLEY. 


(BOUUm 


The  station  was  made  on  the  eastern  slope  of  the  YaDey  Bange  near 
the  base,  in  Sanpete  Co.,  Utah,  7  miles  west  northwest  from  Gunnifioo. 
Permanent  mark:  A  cairn  of  rocks. 

[Latitude,  89o  OS'  W**Z.    Longitnde,  llio  56'  20"-0.] 


To  stAtlon. 

Asimnth. 

Back  azimntib. 

Log.  diet. 

Fayette 

O            /         II 

218    18    11 
242    42    55 
275    41    08 
294    06    80 
326    83    45 

O           /         II 

88    22    87 
62    47    26 
96    47    87 
114    10    59 
146    88    11 

Jfeter*. 

4-2107648 
4-0688179 
4-1749626 
4-0477966 
4M81891 

Gunnison  Korth  . 
Jura 

Gnnnison  Sonth.. 
BlaokCap 

JURA. 

,     An  inconspicnous  point  among  the  Jurassic  HiUs,  in  Sanpete  Co., 
Ctah,  6  miles  south  southeast  from  Gunnison. 
Permanent  mark :  A  small  cairn. 

[Latitude,  89o  04'  40"*7.    Longitude,  lU^  49'  00"-6.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.dist 

BlaokCap 

G^nnnison  Sonth.. 
Valley 

O           1        II 

38    34    16 
56    52    47 
05    47    37 
145    07    10 
161    24    25 

o         /       // 
198    32    11 
236    50    44 
276    41    08 
825    05    08 
341    22    19 

MgUn. 

4-168'*790 

8-7494590 

4  1749626 

3-9146604 

4-1767964 

Gunnison  North.. 
Fayette 

KATHARINE. 


A  summit  of  the  Pavant  Bange,  in  Millard  Co.,  Utah,  20  mfles  west 
southwest  trom  Ounnison  and  8  miles  east  northeast  from  Fillmore. 
The  point  is  not  the  highest  of  the  vicinity  and  is  not  acute,  but  is 
rounded  and  bush-covered.  A  lone  tree  at  the  top  was  used  for  the 
station  and  a  small  cairn  was  built  near  it  to  identify  it. 

[Latitude,  38«>  59'  35".    Longitude,  112«'  08'  24"-7.] 


To  etaUon. 

Aaimuth. 

Baok  aaimuth. 

Log.  dirt. 

Belknap 

O          1          II 

20    28    10 
172    38    18 
199    25    18 
217    07    53 
228    51    09 
236    33    28 
264    16    42 
278    41    25 
803    23    46 
309    40    40 

O           /          II 

200    17    55 

352    80    88 

10    39    31 

37    22    87 

'  49    03    11 

57    08    08 

84    37    56 

98    53    80 

123    46    12 

129    59    27 

MeUn. 

4-8327198 

4-6496542 

4-9882646 

4-7487169 

4-5618806 

4-9072677 

4-6894906 

4-4408648 

4-7988449 

4-7614M2 

Canyon  Rang«.... 
Kebo 

Sphralm 

Fayette 

Sonth  Tent 

Mueinia 

Blackcap 

Hilgard 

Marvine 

uigiiizeo  Dy  ^i.._jvj 


ogle 


oahnbtt.] 


tITAH. 
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BLACK   CAP. 

An  acute  conical  peak  among  the  Jurassic  hills,  in  Sevier  Co.,  Utah, 
2  miles  east  from  Salina. 

Permanent  mark:  A  rock  cairn. 

[Latitude,  38o  57'  16"'3.    Longitude,  lll^^  49'  15"-7.] 


To  station. 

Azimuth.      '  Back  aslnmth. 

Log.  diet. 

YaUey 

O         /         n 

98    63    80 
146    88    11 
179    46    88 
179    65    68 
179    67    49 
198    82    11 
246    46    17 

•      0         1         II 

278    41    25 
826    33    45 
859    46    31 
869    65    68 
359    57    49 
18    34    16 
66    66    26 

Metere. 
4-4460648 
4-2681881 
4-4606766 
4-0379808 
4  -8164200 
4-1687790 
4  •3598409 

Fayette 

Gnnniaon  South . . 
Gnnnlaon  North.. 
Jaraj 

Hnslnia 

uusmiA. 

A  south  southwestern  outline  of  the  Wasatch  Plateau,  in  Sevier 
Go.y  IJtali,  14  miles  east  southeast  from  Gunnison.  The  peak  is  white 
and  is  very  conspicuous  from  the  Sevier  Valley. 

Permanent  mark:  A  small  cairn. 

[Latitude,  39°  02'  08"'3.    Longitude,  1U'>  34'  40"^6.] 


To  station. 

Bock  azimuth. 

Log.  diat. 

MaiTlne 

0          /           /' 

7    40    16 

46    53    03 

66    55    26 

84    37    56 

126    14    13 

132    21    50 

159    11    83 

169    21    41 

205    38    23 

260    47    82 

326    33    00 

352    51    18 

855    40    12 

0          1            " 

187    37    52 
226    28    41 
246    46    17 
264    16    42 
305    50    21 
312    12    35 
339    04    58 
348    14    31 
26    46    45 
80    57    36 
147    01    32 
172    54    53 
175    41    30 

Met^e. 

4-6152683 

4  •9091086 

4-3598400 

4-6894906 

4-8274974 

4  -5557721 

4  -6248411 

4-9418712 

4-6418233 

4-3604478 

6-0641937 

4-8406418 

4-5933804 

Belknap 

Blackcap 

Katharine 

Canyon  Bange. . . . 
Favette 

"PpriTHim ...  

ITebo 

South  Tent 

Barefiruah 

EUen 

Thousand  Lake... 
Hilirard 

BARE  BRUSH. 

An  outlier  at  the  east  edge  of  the  Wasatch  Plateau,  in  Sevier  Co., 
Utah,  27  miles  east  from  the  town  of  Gunnison.  The  top  slopes  to 
tbe  north  and  breaks  off  southward  in  a  cliff. 

Permanent  mark :  A  cairn  5  feet  high. 

[Latitude,  88o  04'  08"-7.    Longitude,  111°  18'  39"-l.] 


To  station. 

Azimuth. 

Back  admuth. 

Log.  dUt. 

Hilinrd 

o          /           */ 

25    21    26 
80    57    36 
173    33    44 
232    07    38 
250    06    40 
263    41     15 
287    22    43 

0       *        // 
205    12    42 
260    47    32 
353    32    00 
52    44    14 
79    ^2    51 
84    dO    16 
108    41    02 

Metert, 

4-6752708 

4-3694478 

4-6564419 

6-0195761 

4  •7841618 

5-1241292 

5-2783610 

Hoainla 

South  Teht 

Bruin 

Bed  Plateau 

Culmination 

WfMia 

ioogle 
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KESULTS  OF  PBIHABT  TBIANGULATION. 


[BULLUl 


SAN   FRANCISCO. 


A  well-known  volcanic  mountain  standing  on  the  Colorado  Plateau,  in 
Coconino  Co.,  Ariz. 
Permanent  mark:  A  stone  cairn,  10  feet  high. 

[Latltnde,  36°  20'  44"-4.    Longltnde,  lll^  40'  40"*0.] 


To  station. 

Azlmath. 

Bock  asimuth. 

Log.diat. 

Floyd 

93    23    64           ^72    47    34  .    4-976744S 

lempill  - 

127    27    47 

306    85    21  1    5-2280572 

Brink 

161    11    19 
179    56    06 

380    46    12  1    5  1400820 

Faria  Station 

350    56    01 

6-2216020 

This  station  was  also  determined  by  Mr.  A.  P.  Davis,  in  1885,  firom 
the  Fort  Wingate  base  line  in  the  triangnlation  of  Kew  Mexico  and 
northeastern  Arizona,  with  the  following  adopted  resnlt :  Latitude,  35<^ 
20'  47''-02.    Longitude,  llio  40'  37"-84. 


RED   PLATBAU. 

A  timbered  plateau  in  Emery  Co.,  Utah,  with  a  south-facing  cliff 
standing  between  Price  and  San  Jiafael  rivers,  and  about  30  miles  west 
from  Green  Eiver. 

Permanent  mark :  A  cairn  near  the  most  southerly  salient.  1 

[Latitude,  3»^  lO'  44'"0.    Longitude,  110^  87'  10"-9.]  j 


To  station. 


Bllen 

Hllgard 

Bare  Brush . 
Soath  {Tent . 
Indian  Head 

Bruin 

Culmination 
Waas 


Azimuth. 


8  21  43 

56  17  11 

79  32  51 

111  17  16 

16:i  12  17 

203  61  19 

267  57  27 

299  42  58 


Back  asimuth. 

Log.dist 

o        •       ■/ 

MeUr$. 

188    14    23 

5  •0710545 

235    42    22 

4-985S721 

259    06    40 

4-7841618 

290    49    14 

4-8340901 

343    01    56 

4-9044670 

24    01    87 

4-7593733 

88    29    18 

4-8609616 

120    36    21 

5-1451364 

CULMINATION. 

A  summit  of  the  east  Tavaputs  Plateau,  Grand  Co.,  Utah,  22  miles 
east  from  the  Green  Biver  and  4  miles  east  from  the  most  southerly 
salient  of  the  plateau. 

Permanent  mark :  A  rock  cairn  5  feet  high. 

[Latitude,  39©  11'  27"-l.    Longitude,  \W>  46'  47"-5.] 


To  station. 

Azimuth. 

Back  asimuth. 

Log.  dint 

Ellen 

0           /          *' 

37    30    22 
70    20    27 
84    39    16 
88    20    18 
99    47    19 
326    21    46 

0          1         II 

216    51    32 
249    31    56 
263    41    16 
267    67    27 
•278    47    20 
146    42    32 

Metert, 

4  1734765 
5-8121867 

5  1241298 
4-8609616 
5  1307086 
4-9885485 

Hilgard 

Bare  Brush 

Red  PUt«au 

South  Tent 

Waaa..  ....     . 

ogle 
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MARVIKB. 


The  highest  point  of  a  ragged  comb,  iii  Sevier  Co.,  Utah,  separating- 
Moraine  and  Summit  valleys.  It  is  6  miles  north  from  the  foot  of  Fish 
Lake. 

Permanent  mark:  A  cairn  8  feet  high. 


[Latitude,  29P  40'  02"-9.    Longitude,  lU©  88'  28"-3.] 

To  eUtioD. 

Aiimnth. 

Back  azimuth. 

Log.  dist. 

Adame  ,  t  . . . .   

o        /       // 
81    20    05 
67    54    14 
129    69    27 
187    37    52 
258    00    28 
309    48    06 
316    27    42 
833    05    44 

o       /       // 

210    50    04 

247    25    23 

309    40    40 

7    40    16 

78  13  08 
130  18  53 
136  '59  21 
153    11    47 

MeUn. 

4-9797391 

4-8615500 

4-7514342 

4-6152688 

3-9368816 

4-9745688 

5-0862986 

4-4949190 

Belknap 

Kc^hwTne 

Mnsinia 

Hilffard 

BUen 

PenneU 

Thousand  Like... 

HILGARD. 


A  well-defined  peak  in  Sevier  Go.^  Utah,  5  miles  east  from  Mount 
Marvine. 
Permanent  mark:  A  small  cairn. 


[Latitude.  38o  41'  00"-4.    Longitude,  HI©  82'  88"-2.] 

To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Marvine 

O         '        // 

78    13    08 
123    46    12 
167    09    09 
171    20    05 
175    41    30 
191    31    58 
205    12    42 
223    43    19 
285    42    22 
249    18    56 
314    13    20 
820    84    19 
849    12    66 

0          /        i> 

268    09    28 

803    23    46 

347    01    18 

351    11    37 

355    40    12 

11    38    54 

25    21    26 

44    28    84 

66    17    11 

70    20    27 

134    40    28 

141    02    20 

169    15    20 

3-9368816 
4-7938449 
4-9059241 
6-1021473 
4-5033804 
4-9043279 
4-6752708 
5-1714966 
4-9853721 
5-2121867 
4-9503856 
6-0178011 
4-4798016 

Katharine 

Rphralm .......... 

ijebo 

Mnsinia 

South  Tent 

Bare  Brush 

Bruin 

Bed  Plateau 

PenneU 

XhouaandLake... 

BELKITAP. 

A  ^ell-deflned,  symmetric  peak^  bare  of  vegetation;  one  of  the  princi- 
pal amnmits  of  the  Tushar  Mountains  in  Piute  Co.,  Utah,  10  miles  west 
from  Marysvale  and  16  miles  northeast  from  Beaver. 

Permanent  mark:  A  stone  cairn  5  feet  high. 

[Latitude,  38o  26^  06"-6.    Longitude,  112o  24'  45"-5.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Little  Creek 

Brian  

o          /         /' 

10    21    54 
24    17    27 
200    17    55 
226    23    41 
247    25    23 
269    53    18 
341    23    56 

o         /        '/ 

196    14    25 
204    01    55 
20    28    10 
46    53    03 
67    54    14 
90    28    06 
101    31    38 

MeUr$. 
4 -7942160 
4-9532313 
4  -8327198 
4  ■9991085 
4  -SeiSTiOO 
4-9111942 
4-7558697 

uigiTizea  d\ 

Kiktharine 

Husinia 

Marvine 

ThoaaandLake... 
Adams 

Google 
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BESULTS  OF  PBIMABT  TBIANOULATIOK. 


[BPU.19L 


THOUSAND  LAKIC. 

Thousand  Lake  Mountain  is  a  lofty  trachytic  plateau  in  Wayne  Co., 
Utah,  3  miles  long  and  nearly  2  miles  broad,  overlooking  Eabbit  Valley 
from  the  northeast.  The  station  is  upon  the  highest  i>oint,  a  small 
eminence  near  the  center,  visible  only  from  the  surrounding  snmmits, 
not  from  the  valleys.  The  plateau  is  difficult  of  access,  but  the  best 
approaches  for  horsemen  are  from  the  east  and  northeast 

Permanent  mark :  A  stone  cairn. 


[Latitade,  38°  2«'  58"-5.    Longitude,  111^  28'  45"*3.] 


To  station. 


Adams  . 
Belknap 
Marviue 
Hilgard. 
Muftinia 
BUen  ... 
PenaeU. 


Azimutb. 


50  01  44 

90  28  06 

153  11  47 

180  15  20 

172  54  53 

299  14  01 

310  04  04 


Back  asimntb. 

Log.  dUt. 

o         /        /' 

'  Jftter*. 

220    84    46 

4  0206540 

260    53    18 

4  •0111942 

333    05    44 

4*4040190 

340    12    56 

4-4708016 

352    51    13 

4-8406418 

119    38    43 

4-8245111 

130    20    10 

4'89778S6 

WAA8. 


A  sharp  peak  of  the  La  Sal  Mountains,  in  Grand  Co.,  Utah.  Seen 
from  the  east  or  west,  it  appears  as  the  third  high  peak  of  the  group, 
counting  from  the  north. 

Permanent  mark :  A  stone  monument,  11  feet  high. 


[Latitude,  38©  32*  18"-6.    Longitude,  100«>  13'  41"-8.] 


To  station. 


Azimutb. 


I 


Ellen '  72  00  34 

Bare  Bnisb 108  41  02 

Red  Plateau 120  35  21 

Bniin 142  01  53 

Culmination 146  42  32 


I 


Back  azimutb. 

Log.  diat. 

0 

/ 

« 

MHm-9. 

251 

01 

80 

5  16610r7 

287 

22 

43 

6-2703510 

200 

42 

58 

5-1451364 

821 

10 

28 

5  1941553 

326 

21 

46 

4-0385436 

This  position  was  also  determined  by  Mr.  A.  P.  Davis  in  1884,  firom 
the  Wingate  base  line,  with  results  as  follows:  Latitude,  38°  32'  21"-20 
north.    Longitude,  109^  13'  39^'-70  west. 


The  well  defined,  most  northerly  and  highest  peak  of  the  Henry 
Mountains,  in  Garfield  Co.,  Utah. 


Digitized  by 


Google 


J  UTAH. 

PermoneBt  mark:  A  8tx>iie  cairn,  8  feet  high. 

[LalitDde,  38o  07'  A4'"3.    Londtade,  llOo  431  5a"-6.] 
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To  station. 


DniTar 

ThouMndLake. 

Harvine 

Hflgard 

linainia 

South  Tent 

RedPlatean 

BrulU 

Culmination 

Waas 

Pennell 


Aximnth. 


39  30 

119  88 

180  18 

184  40 

147  01 

161  40 

188  14 

193  18 

216  51 

251  01 


Baek  aslmath. 

Log.  diat. 

0       * 

// 

MtUrt, 
6-2260042 

299    14 

01 

4-8245111 

809    48 

05 

4  •0745688 

814    18 

20 

4-9608856 

326    83 

00 

6  0841937 

241    20 

00 

5-1724351 

8    21 

43 

6-0710645 

13    85 

66 

5-2401178 

37    30 

22 

4-1784765 

72    00 

84 

5  1651987 

178    28 

20 

4.2647848 

PKlfKRIX. 

A  conspieaous  x>eak  of  the  Henry  Moantains,  in  Garfield  Co.,  Utah, 
11  miles  south  of  Mount  Ellen.  The  apex  is  double,  the  western  point 
being  the  higher  and  bearing  the  monument. 

Permanent  mark:  A  stone  monument,  7  feet  high. 

[Latitude,  87©  57'  21"-4.    Longitude,  110©  47'  27"-9.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Marrine 

0         /       // 
ISO    29    19 
186    59    21 
141    02    20 
173    28    20 

0           1        II 

810    04    04 
816    27    42 
320    84    19 

MeUvM. 

4  -8977835 
6-0352986 
6-0178011 
4-2647348 

Hileard 

EllM 

A  conspicuous  summit  of  the  Sevier  Plateau,  in  Garfield  Co.,  Utah, 
13  miles  north-northeast  from  Panguitch.  The  principal  eminence  is 
snbtabular  and  timbered.  The  point  occupied  is  a  naked  crag  at  its 
western  e^g^?  visible  from  the  high  points  of  the  vicinity  but  not  from 
the  valley  of  the  Sevier. 

Permanent  mark:  A  stone  monument  on  an  acute  natural  elevation. 

[LaUtnde,  87o  55"  58"-8.    Longitude,  112o  12'  20"-9.] 


To  station. 

Azimuth. 

Baok  azimuth. 

Log.  dist. 

Brian 

O           1         II 

63    20    41 
81    02    08 
161    31    38 
210    59    04 
229    34    46 
315    30    43 

0          /        n 

242    57    88 
260    47    05 
341    23    56 
81    20    05 
60    01    44 
135    41    50 

MeUr9. 

4 -7906702 

4-6684322 

4  •7658697 

4-9797391 

4-9208549 

4-5819877 

Little  Oveek 

Belknap 

Marrine 

Thousand  Lake... 
Table  Cliff. 
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LITn.B   CRBBX. 


[bull.  122. 


An  acute  peak  of  trachyte,  in  Iron  Co.,  Utah,  11  miles  east  from  Para- 
goonah  and  12  miles  we8t-n<»thwest  from  Panguitch. 
Permanent  mark:  A  stone  catm  6  feet  high. 

[Liititode,  870  52'  48"-4.    LonKitude,  112o  36'  48"-4.] 


To  station. 

Aximnth.        Back  asimnUL 

LoiC.di8t 

Brian 

O           t           If 

41    08    37 
196    14    25 
260    47    05 
288    40    18 

0          '          /' 

221  00  32 
16  31  54 
81    02    03 

100    16    24 

M9ter$. 

4-4684356 
4-7942160 
4-5584328 
4-8203700 

Belknap 

A<1i^mif 

Table  CUff. 

BRIAN. 

The  highest  point  of  the  Markagant  Plateau,  in  Iron  Co.,  Utah,  14 
miles  east  from  Cedar,  12  miles  south  from  Parowan,  and  25  miles  we8^ 
southwest  from  Panguiteh. 

Permanent  mark :  A  cairn  of  stone  9  feet  in  diameter  and  12  feet  high. 

[Latitude,  d7<^  40'  49"-3.    Longitude,  112°  40'  53"1. 


To  station. 

Asimnth. 

Back  aximnth. 

Log.  diet 

Belknap 

O            «          " 

204    01    55 

221    00    32 
242    57    38 
260    17    67 
302    49    51 
824    25    48 
851    08    54 

o           *        tt 

24    17    27 
41    08    37 
63    20    41 
89    52    00 
123    08    24 
144    45    56 
171    13    45 

MeUr*. 
4-9532318 
4-4684356 
4-7905702 
4  0134971 
4-7291831 
4-9266047 
4-8888201 

Little  Creek 

Adams 

Table  Cliff 

Pink  Cliff 

NavnloWeU 

Three  Trees 

TABLE  CLIFF, 

The  extreme  southward  salient  of  a  high  plateau  in  Garfield  Co., 
Utah,  separating  Panguiteh  Hayflelds  from  Potato  Valley.  The  only 
approach  is  from  the  north. 

Permanent  mark:  A  triangular  crib  of  logs,  15  feet  on  a -side  and  8 
feet  high. 

[Latitude,  37°  41'  08"-7.    Longitude,  llio  54'  06"-6.] 


To  station. 


Duffer 

MoUie 

Navajo  Well 

Three  Trees 

Pink  Cliff 

Brian 

Little  Creek 

Adams 

Paria  Station.... 


Azimuth. 


6  54  44 

16  22  23 

25  47  14 

42  39  56 

51  23  29 

89  52 


100  15  24 
135  41  50 
347  57  47 


Back  azimuth. 


186  50  41 

196  16  48 

205  33  25 

222  10  56 

231  08  05 

209  17  67 

288  49  18 

315  30  43 

168  05 


52 


Log.  diet. 


MeUn, 
4-91M919 
4-6818806 
4-8866122 
5  0188786 
4  •6776176 
4  •9134871 
4*8203700 
4  •5819877 


Li'Qh'iieo  oy  i 


Ogle 


GAicgnTT.] 


UTAH. 

PINK  CLIFF. 
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On  the  south  edge  of  the  Pownsagunt  Plateau,  in  Kane  Co.,  Utah,  11 
miles  north  from  Skiimpah  or  Glarkstou,  and  8  miles  southeast  from 
Upi>er  Kanab. 

Permanent  mark:  A  triangular  crib  of  logs,  15  feet  on  a  side  and  8 
feet  high. 

[Lfttitode.  370  25'  02"-7.    Longitude.  112<»  19'  21"1.1 


To  station.              Azimuth. 

Back  axlmnth.    Log.  dist. 

Three  Trees 

Brian 

0          '         '/ 

35    14    27 
128    08    24 
231    OS    05 
804    81    41 
832    11    51 
854    28    36 

0          /        /' 

215    00    50 
802    40    51 
51    28    20 
124    41    27 
152    23    04 
174    28    02 

MtUrt. 

4-7023407 

4-7201881 

4-0775175 

4-4501229 

4-7708820 

4-0001007 

Table  CUfr. 

Mollie 

Duffer 

NaTiUoWeU 

MOLLIR. 

An  oatlier  of  the  white  cliff  sandstone  standing  near  the  west  fork 
of  Paria  Greek,  in  Kane  Go.,  Utah,  about  7  miles  northwest  from  Paria 
SeitlemeBt.    It  is  an  acute  butte. 

[Latitude,  37°  lO'  12"-3.    Longitude,  112©  03'  18"-6.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Three  Treeo 

Pink  Cliff. 

O           '         /' 

61    42    36 
124    41    27 
106    16    48 
824    28    49 
354    08    47 

o         /        " 

241    19    15 
304    31    41 
16    22    23 
144    42    28 
174    10    17 

Jr«torff. 

4-8125077 

4-4591220 

4-6818806 

4  -7604373 

4-5664386 

Tabhsaiff 

ParUStotion 

Duffbr 

TITHING  YARD. 

In  the  northwest  corner  of  the  public  square  at  Kanab,  in  Kane  Go., 
Utah,  is  the  Tithing  Office  Yard,  inclosed  by  a  stone  wall.  In  the 
northwest  comer  of  this  inclosure,  close  to  the  wall,  stands  a  low  mon- 
ument of  sandstone,  square  at  top  and  marked  76  ft.  east  of  B.  L.  This 
is  not  a  station  of  the  triangulation,  but  marks  the  ^^  Street''  station, 
which  was  76  feet  west  of  it. 

[Lrtftode,  370  02^  55"-0.    Longitade,  112o  81'  50".] 
STREET. 

This  station  marks  the  position  of  the  astronomical  pier  from  which 
was  determined  the  latitudes  and  longitudes  depending  ux>on  the  Kanab 
Base,  and  is  in  its  meridian.  It  was  originally  located  in  the  northwest 
corner  of  the  public  square  of  the  village  of  Kanab,  but  owing  to  a 
change  in  the  boundaries  of  the  square  which  threw  JjJf^^Jl^Q^^^gjq^j;^;^ 
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tsCU.  121 


street,  no  permanent  mark  was  set  to  indicate  its  exact  position.  A 
stone  witness  post  was  set  firmly  in  the  groand  in  the  Tithing  Office 
Square  exactly  seventy-six  feet  due  east  of  the  observing  pier.  This 
stone  is  marked  76  feet  east  of  B.  L. 

[Latitude,  87»  02'  56''-86.    Longltudo,  112o  31'  50"-88.] 


To  stotion. 

Asimuth.       i  Baok  Asiraotb. 

1 

Log.  dist. 

Kaaab  South 

John 

o       /         not         "  ,    MeUn. 
000      00      08       180    00        08      4-2140285 
274      30      82         94    81        05       3*1275088 

1 

On  a  salient  of  the  Vermilion  Oliff,  at  the  eastern  edge  of  the  town 
of  Kanab,  in  Kane  Co.,  Utah. 
Permanent  mark:  A  cairn  of  stone  4^  feet  higli. 

[Latitude,  37o  o2'  52"  -5;    Longitude,  112o  30'  50"  -7.] 


To  station. 

Asimath. 

Back  aximnth. 

Log.dlat. 

KanabSonth 

Street  

O           t         II 

4    42    18 

04    81    05 

o          /         '/ 

184    41    46 
274    80    82 

MeUr*. 
4-2182806 
3-1276088 
4-0467813 

Sbinanimp 

826    64    64 

145    67    25 

MANBABD. 

A  white,  conspicuous  sandstone  knob  on  the  Vermilion  Oliff,  in 
Kane  Co.,  Utah,  5^  miles  east  of  Kanab  and  3^  miles  southwest  of 
Johnson.  The  station  overlooks  the  road  &om  Kanab  to  Johnson,  but 
can  not  be  approached  with  horses  from  that  side. 

Permanent  mark :  A  conoid  boss  of  eroded  sandstone. 

[Latitude,  87o  02'  52"  -8.    Longitude,  112°  26'  22"  -0.] 


To  station. 

Azimuth. 

Back  aslmnth. 

Log.  dist. 

Shinammp 

New : 

0  »           II 

12    34    34 
48    08    23 

01  20    27 
75    30    47 

268    40    48 
357    36    37 

0           *         II 

102    33    45 
228    02    06 
241    06    20 
266    26    63 
88    66    03 
177    37    21 

MeUn. 
3-9742210 
4-8009647 
4-5052529 

4-llIB78a9 
4-7060208 

Pipe 

Three  Trees 

NavivJoWell 

Brow 

NAVAJO    WKLL. 


A  southward  salient  of  the  Vermilion  Cliff,  in  Kane  Co.,  ITtah,  over- 
looking Navajo  Well.  Thestation  is  on  the  highest  x>oint  of  a  peniu- 
salar  mass,  the  fiat  top  of  which  slopes  gently  to  the  northwest  and  is  an 
acre  in  extent.    It  can  be  reached  only  from  thegnorth»-j^v^xi^ 
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Permanent  mark:  A  cairn  of  stone  and  wood,  10  feet  in  diameter. 

[Latitade,  37o  03'  80"-7.    Longitude,  112o  10'  46."] 


TostaUon. 

• 
Aiimath. 

Back  asimntb. 

Log.  diet. 

BhiBsnunp 

New 

0           »          tl 

54    34    34 

61    62    67 

78    28    11 

83    65    03 

144    45    56 

174    28    02 

205    S3    25 

297    63    06 

0          »        " 

234    28    39 
341    41    82 
268    18    03 
263    49    48 
324    96    48 
864    26    26 
26    47    14 
U8    U2    45 

MBUr9. 
4-2603437 
4*6017008 
4*6790215 
4  1087869 
4-9265047 
'  4  60U1607 
4-8866122 
4-4269204 

Three  Trees 

Manewd 

Brian 

Pink  Cliff 

Table  Cliff. 

naffer 

THRBB  TREES. 

A  high  point  on  the  Vermilion  Cliff,  in  Coconino  Co.,  Ariz.,  three 
miles  west  from  Wolf  Spring.  It  can  be  approached  on  horseback  only 
from  the  north.  The  eminence  is  sandy  and  was  covered  with  pine. 
All  but  three  of  the  trees  were  felled  and  from  those  the  lower  branches 
were  cnt  so  as  to  leave  tall  shafts,  with  tnfbs  of  foliage  at  the  top.  The 
one  nsed  as  the  monument  is  the  most  northerly  of  the  three  and  stands 
on  higher  ground  than  the  others.  The  others  were  merely  to  aid  in 
the  identification  of  the  station.  To  an  observer  standing  at  ISTew, 
Brink,  Brow,  or  Brian  the  monument  appears  as  the  middle  tree.  From 
Pipe  and  Bmma  it  appears  at  the  left  of  the  others.  From  Eanab 
South,  Shinornmp,  l^aviyo  Well,  Mansard,  Table  Cliff,  and  Pink  CM' 
it  appears  at  the  right. 

[Latitade,  360  50'  27''*6.    Longitude,  112°  41'  51"-3.] 


To  atation. 


Pipe 

Bnan 

PinkCUff... 
Table  Cliff.. 

MoUle 

Maoaard.... 
lfaTi\)o  Well 
Shinarump  . 

New 

Brow 

Brisk 


Azimuth. 


27    50 
38 


171    13  45 

215    00  50 

222    10  56 

10  15 

26 

13 


241 
255 
258 


58 
03 
03 
12 

328    50    15 
388    03    28 


277    16 
308    17 


Back  asimatii. 

Log.  diet. 

0 

, 

// 

M^ert. 

207 

32 

60 

4-9508818 

218 

26 

14 

4  -2082678 

351 

08 

54 

4-8888201 

35 

14 

27 

4  -7623467 

42 

30 

66 

5-0188786 

61 

42 

36 

4  -8125077 

75 

86 

47 

4-4023060 

78 

28 

11 

4-5709215 

07 

25 

08 

4-3540809 

128 

20 

45 

4*0725590 

140 

00 

46 

4-7146050 

158 

13 

12 

4*8236048 

KANAB-NORTH. 


The  north  end  of  the  Eanab  base  line,  in  Coconino  Co.,  Ariz.,  about 
six  miles  south  of  Eanab.  Its  position  is  a  few  rods  to  the  left  of  the 
road  leading  from  Eanab  to  Demotte  Park  and  is  on  a  low  knoll  of 
sand. 


Digitized  by 


Google 
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[BUlLlZ. 


Permanent  mark :  A  monument  of  basalt  firmly  bedded  and  engraved, 
with  a  +  on  its  upper  surface. 

[Latitude.  36»  57'  46"-5.    Longitude.  112o  31'  21"-4.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Kanab-South.... 

New 

Shinammp 

0         '       •/ 

6    08    55 

56    16    56 

208    05    09 

O           t         f 

186    03    37 

236    14    20 

88    07    54 

Meter», 
8-8384985 
8-8800S54 
3-8361940 

KANAB-SOUTH. 

The  south  end  of  the  Kanab  base  line,  in  Coconino  Co.,  Ariz.  The 
station  is  about  10  miles  south  of  Kanab  and  is  approximately  in  tlie 
meridian  of  the  Street  station.  It  stands  at  the  crest  of  a  low  diff, 
facing  southward,  and  is  about  midway  between  the  Kanab  Wash  aod 
the  road  to  Demotte  Park.  It  is  marked,  like  Kanab-North,  hj  a 
monument  of  basalt  and  a  target  of  wood.  Touching  the  monument  is 
a  bedded  block  of  conglomerate,  on  which  is  scratched  the  meridian 
mark  of  the  astronomical  station.  Street. 

[Latitude,  36o  54  04"-l.    Longitude,  112°  31'  60"-9.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

JleUrt. 

3-7907466 

4-2146235 

4-2182806 

8-8384985 

40155937 

New 

0           '          II 

115    20    46 
180    00    08 
184    41    46 
186    03    37 
226    62    50 

O           /           '• 

295    18    30 

000    00    06 

4    42    18 

6    03    56 

46    56    54 

Street 

John 

Kanab-North 

Shinarump 

NEW. 

On  a  salient  of  the  Shinarump  Cliff,  in  Coconino  Co.,  Ariz.,  9  mil« 
in  a  southwest  direction  from  Kanab.  The  station  overlooks  the  lowei 
road  from  Kanab  to  Pike  Spring,  near  the  j)oint  where  it  is  joined  bj 
the  road  from  Johnson.  The  conglomerate  capping  the  salient  is  sev 
ered  by  erosion  from  the  main  mass  at  the  north  and  is  not  easily  scaled 
except  at  a  x)oint  near  the  saddle. 

Permanent  mark :  A  +  engraved  on  the  bare  conglomerate. 

[Latitude,  36o  56'  29"  -8.    Longitude,  112°  35'  36"  -4.] 


^To  station. 


Emma 

Pipe 

Three  Trees . 

Mansard 

Eanab-North 
Nav%}o  Well. 
Shinarump  . . 
Kanab'South 

Brow 

Brink 


Azimuth. 


o 

, 

_, 

35 

19 

46 

74 

40 

60 

128 

20 

45 

228 

02 

06 

236 

14 

20 

241 

41 

82 

251 

17 

56 

295 

18 

30 

334 

53 

45 

344 

03 

38 

I  Back  azimuth. 


214  59  04 

264  83  00 

308  17  12 

48  08  23 


56 


16    66 
67 


61  52 

71  23  16 

115  20  45 

165  00  44 

164  09  51 


Log.  dist. 


MeUn. 

4-9632142 

4-80215» 

4-0726590 

4-8099647 

3-8800364 

4-6017008 

4  1428266 

3-7907466 

4-6126f07 

4-7588246 


uigiiizeo  Dy  n^jv^v^' 


cle 


eAlCTTT.] 


ARIZONA. 


PIPE. 


899 


A  salient  of  the  Yermiiion  Cliff,  Coconino  Co.,  Ariz.,  4  miles  west 
from  Pipe  Spring.    The  only  approach  for  horses  is  from  the  north. 
Permanent  mark:  An  acute  natural  boss  of  sandstone. 

[Latitude.  36^  52'  37"  -8.    Longitude,  112o  48'  37"  -4.1 


To  station. 


Emma 

Tbrae  Trees 

Manaard 

New 

Brow 

Blink 


Azimuth.      I  Back  axininth.     Log.  diet. 


25 
218 
241 


12 

14  I 


29 

26 

06  20  I 

254    33  00  , 

310    46  26  I 

3-i4    30  50  I 


0 

, 

,, 

MeUrt. 

205 

16 

17 

4.8771504 

38 

30 

Jl 

4-2082678 

61 

20 

27 

4  -5952520 

74 

40 

50 

4  -3021522 

131 

01 

13 

4-6866137 

144 

44 

49 

4-7804130 

SHIN  ARUM  P. 

On  a  salient  of  the  Shinarump  Cliff,  in  Coconino  Co.,  Ariz.,  7^  miles 
!     soatheast  from  Eanab.    The  station  is  in  Arizona. 
^       Permanent  mark :  A  cairn  of  stone  5  feet  high. 

I 

[Latitude,  36°  57'  53"-9.    Longitude,  112o  26'  45'-'0.] 


To  atation. 


Asimnth. 


Back  azimuth. 


Log.  diat. 


I 


Xanab-South 

New 

Kanab-North 
Three  Trees. 

John 

Manaard 

Navajo  Well. 


3 

, 

// 

46 

56 

54 

71 

23 

18 

88 

07 

54 

97 

25 

08 

145 

57 

25 

192 

33 

45 

234 

28 

29 

226  52  50 

251  17  56 

268  05  09 

277  16  03 

325  54  54 

12  34  84 

54  34  34 


Meters, 
4-0156987 
4  1423256 
8-8351940 
4-3540609 
4-0457313 
3-9742210 
4  -2603437 


DUFFER. 

The  north  part  of  the  Paria  Plateau  is  bounded  on  the  west  by  a 
parapet  of  red  sandstone,  abounding  in  craggy  points,  in  Coconino  Co., 
Ariz.    Th'e  highest  of  these  is  the  Duffer  Station. 

Permanent  mark :  A  small  cairn  x)erched  on  a  summit  naturally  acute. 

[Latitude,  30°  56'  50"-l.    Longitude,  112^  00'  50"-2.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  diet. 

NaTi^oWell 

PinkCUff. 

0          /         // 

118    02    45 
152    23    04 

0          1        n 

297    53    05 
9a9.    11    Ri 

Mein^t. 

4-4269204 

4-7703329 

4-5564336 

4-9166919 

4-4082456 

4  -5021502 

5-2250042 

Mollie 

174    10    17  '        3.M    nfl    S7 

Table  aiff. 

Paria  Needle 

Paria  Station 

Ellen 

186    50    41 

289  54    02 

290  23    31 

6    54    44 
110    06    00 
110    35    38 
39    30    25 



PARIA  STATION. 


The  southern  edge  of  the  Paria  Plateau,  in  Coconino  Co.,  Ariz.,  i& 
characterized  by  a  series  of  sandstone  mesas  from  100  to  200  feet  high. 

•'  uigiTizeo  oy  ^^jv^v^^'i  i^ 
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(■ULLlSL 


The  one  nearest  to  Lee's  Ferry  was  used  as  a  station.    It  can  be 
approached  only  from  the  north  and  west. 
Permanent  mark:  A  cairn  of  stone  and  wood  10  feet  high. 

(Latltode,  88°  W  i»"-2.    Longitude,  lll^  40*  AT"7.] 


To  station. 


DDffer 

HoUie 

Paria  Needle  . 
Table  CUff.... 
San  Francisco 


Asimuth. 


no    85  83 

144    42  23 

59  48 

05  52 

56  01 


153 
188 
859 


Back  azimuth. 

Log^dist. 

o 

, 

„ 

M«Urg. 

290 

23 

31 

4-5021502 

824 

28 

48 

4  •7004878 

883 

59 

44 

2-6M4r76 

847 

57 

47 

4  9788850 

179 

50 

05 

5-2210030 

PARIA.  NBBDLE. 


Close  to  Paria  Station,  in  Coconino  Co.,  Ariz.,  is  a  butte  of  sand- 
stone so  acute  that  it  can  not  be  scaled  by  ordinary  means.  It  is  a  fine 
natural  target  and  was  determined  as  an  accessory  to  Paria  Station, 
to  be  used  iu  observations  from  a  great  distance. 

[Latitude,  36o  51'  00"-0.    Longitude,  llio  40'  54"*6.] 


To  station.              Azimuth. 

Back  azimuth. 

Log.dist. 

Duffer 

0           /          II 

110    00    00 
333    59    44 

o        /       /» 
289    54    OS 
158    69    48 

Meters,     j 
4-4982456 

Paria  Station 

2-6944976 

BROW. 

The  Kaibab  Plateau,  in  Coconino  Co.,  Ariz.,  has  a  broad,  flat  top 
covered  with  timber.  Brow  Station  is  on  the  western  edge  of  a  flanking 
bench,  4  miles  east  of  the  large  spring  in  Sawmill  Canyon. 

Permanent  mark:  A  small  tree  from  which  the  lower  branches  are 
cut  so  as  to  leave  a  tuft  at  top.  About  its  base  is  piled  a' triangular 
pyramid  of  stone  8  feet  high. 

[LaUtude,  36o  35'  25"-0.     Longitude,  112©  28'  56"-7.] 


Tp  station. 


Brink 

Kmma 

Pipe , 

Three  Trees 

New 

Mansard  . . . . 


Azimuth. 


6  07  44 

62  34  54 

130  01  13 

149  09  46 

155  00  44 

177  37  21 


Back  azimuth. 

Log.  dist. 

0           '          II 

Meten. 

186    06    50 

4  2421579 

242    07    22 

4-8830123 

310    46    26 

4-6866187 

328    59    15 

4-n46050 

334    53    45 

4-6126007 

857    86    37 

4*7060202 

On  the  western  edge  of  the  Kaibab  Plateau,  at  the  point  where  it  is 
cut  by  the  Grand  Canyon  of  the  Colorado,  in  Coconino  Co.,  Ariz.  The 
vicinity  of  the  station  was  cleared  of  timber  except  2  pines,  and  those 
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were  deprived  of  their  lower  branches.  The  station  is  the  more  east- 
erly tree,  and  is  marked  by  a  target  of  logs  10  feet  long  and  10  feet 
high,  dicing  to  the  west. 

[Latitude,  36o  26'  01"-6.    Langitnde.  112°  25*  ll"-6.] 


To  station. 


AKlmntb. 


Floyd 

Bmma 

Pipe 

Three  Trees 

New 

Brow 

San  Fnuioisoo 


13 

74 

lU  44 

158  13 

164  00 

186  06 

380  45 


27  27 
33  45 


Back  aximoth. 

Log.  diet. 

O           /           II 

MbUt: 

193    16    44 

5  0748098 

254    07    01 

4  •8453628 

324    30    50 

4-T804136 

338    03    28 

4-8236043 

344    03    38 

4-7533245 

6    07    44 

4-2421579 

151    11    19 

5  1400820 

The  most  sontherly  high  sommit  of  the  Hinkaret  Moontains,  in 
Coconino  Co.,  Ariz.  The  peak  is  a  symmetric  cone  of  volcanic  scoria, 
eoYoed  with  bashes,  and  overlooking  the  Grand  Canyon.  The  bashes 
were  cat  away  from  the  sammit  and  piled  in  a  heap  with  a  packing  of 

[  earth,  to  fonn  a  target.    The  target  is  12  feet  in  diameter  at  base  and 

.  12  feet  high,  with  a  stafT  at  top. 

[Latitade,  W>  W  48"-l.    Longitude,  liso  10'  10"*7.] 


To  station. 

Azimuth. 

Back  azimuth. 

Log.  dist 

Pipe 

O           1           II 

205    16    J7 
207    82    lO 
214    56    04 
242    07    22 
254    07    01 
806    35    21 
337    11    31 

O          /          n 

25    29    12 
27    50    01 
35    19    46 
62    34    64 
74    33    45 
127    27    47 
157    27    13 

4-8771504 
4  -9598818 
4-9532142 
4-8930123 
4-8453623 
5-2280572 
5-0200243 

Three  Trees 

New 

Brow 

Brink 

San  Francisco 

mord 

FLOYD. 


A  well-known  trachytic  peak  standing  on  the  Colorado  Plateaa,  in 
.Xayapai  Co.,  Ariz. 
Permanent  mark:  A  cairn  12  feet  high. 

[Latitude,  850  23'  31''-2.    Longitude,  112o  43'  27"-2.1 


Testation. 

Azimuth. 

Back  azimuth. 

Log.  dist. 

Ifnin^ 

0           '           " 

157    27    13 
193    16    44 
272    47    84 

O             1         II 

837    11    31 
13    27    27 
98    23    54 

5.0200248 
5  0748098 
4*9787442 

Britt^ 

San  Francisco  — 

BnlL122 ^26 
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A  DICTIONARY  OF  GEOGRAPHIC  POSITIONS. 


By  Henry  Gannett. 


INTRODUCTION. 

For  several  years  the  Division  of  Topography  of  the  United  States 
Geological  Survey  has  been  engaged  in  compiling  positions  determined 
within  the  United  States  which  are  believed  to  be  of  sufficient  accuracy 
for  nse  in  the  preparation  of  its  maps.  This  compilation  has  been 
found  extremely  useful  in  the  office,  and  it  is  believed  that  its  useful- 
ness will  be  greatly  extended  by  ])lacing  it  before  the  public. 

This  list  comprises  between  9,000  and  10,000  positions.  To  publish 
it  in  extenso,  with  descriptions  of  the  stations,  their  latitudes  and 
longitudes,  the  distances  and  azimuths  to  neighboring  stations,  and 
the  methods  of  determination,  would  extend  this  bulletin  beyond  all 
reasonable  limits.  To  avoid  making  too  bulky  a  volume,  it  has  been 
decided  to  publish  merely  the  latitudes  and  longitudes,  with  abbrevia- 
tions ii^dicating  the  authority,  and  references  to  the  publications  in 
which  other  data  relating  to  the  positions  may  be  found. 

The  arrangement  of  these  positions  is  the  result  of  much  thought, 
and  that  presented  is  believed  to  be  the  most  convenient  for  the  pur- 
poses for  which  such  a  compilation  is  needed.  The  positions  are 
arranged  by  States  and,  within  States,  by  "  square  degrees;"  i.  e.,  the 
qnadrilateral  limited  by  consecutive  parallels  and  meridians.  The 
States  are  arranged  geographically,  beginning  with  Maine  and  ending 
with  California.  Within  the  States  the  square  degrees  commence  with 
the  northeastemmost  and  run  westward  across  the  State;  then  they 
begin  again  with  the  eastern  end  of  the  next  tier  southward,  and  so  on 
to  the  southwest  comer  of  the  State. 

Within  each  square  degree  the  positions  are  arranged  alphabetically 
by  name.  The  only  exception  to  this  is  in  tlie  case  of  section  corners 
in  certain  States  on  the  prairies  and  plains.  These  section  corners 
will  be  found  at  the  end  of  their  respective  square  degrees. 

The  controlling  reason  for  the  selection  of  this  method  of  arrange- 
ment is  that  the  most  common  requirement  is  for  all  positions  within 
a  certain  area,  and  since  that  area  may  be  large,  such  as  the  area  of 
the  State,  or  small,  as,  for  instance,  the  neighborhood  of  a  city,  such 
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a  requirement  will  be  met  by  this  arrangement  better  than  by  any 
other,  except,  possibly,  an  arrangement  by  counties.  An  unbroken 
alphabetical  arrangement,  either  by  States  or  by  the  United  States, 
would  be  practically  worthless  for  the  use  of  surveyors, 

AUTHORITIES. 

The  authorities  which  have  contributed  in  any  appreciable  degree  to 
geodetic  determinations  of  x>ositions  in  this  country  are  few  in  namber. 
They  are  as  follows : 

United  States  Coast  and  Geodetic  Survey. 

United  States  Geological  Survey. 

United  States  Lake  Survey. 

Mississippi  Biver  Oommission. 

Missouri  Biver  Commission. 

United  States  Geological  and  Geographical  Survey  of  the  Territories. 
(Ilayden  Survey.) 

United  States  Geographical  and  Geological  Survey  of  the  Bocky 
Mountain  Begion.    (Powell  Survey.) 

United  States  (^graphical  Surveys  West  of  the  One  Hondredtk 
Meridian.    (Wheeler  Survey.) 

New  York  State  Survey. 

By  the  above  nine  organizations  99  per  cent  of  all  determinatioDB 
have  been  made.  In  addition  to  these  a  few  determinations  have  been 
made  by  the  United  States  Engineer  Corps,  by  the  New  Jersey  State 
Survey,  by  observatories,  etc. 

It  is  in  order  here  to  describe  the  work  of  each  of  these  nine  organ- 
izations, the  parts  of  the  country  in  which  their  work  has  been  done, 
its  extent,  and  the  methods  employed  both  in  field  and  office,  and  to 
characterize  the  degree  of  accuracy  which  may  be  expected  in  their 
determinations. 

TTOTED  STATES  COAST   AXD  QKODRTIC   81TRVKY. 

This  organization,  the  oldest  in  the  country,  has  been  engaged  in 
geodetic  work  for  more  than  half  a  century.  Its  determinations  are 
found  all  along  the  coast  of  the  Atlantic,  Gulf,  and  Pacific.  Besides 
the  work  immediately  connected  with  the  coast,  it  has  extended  its 
triangulation  and  astronomic  determinations  of  positions  far  inland  in 
many  directions  and  for  different  purposes.  The  greater  part  of  Kew 
England,  New  York,  and  New  Jersey,  and  much  of  Pennsylvania,  are 
covered  by  its  positions.  From  the  head  of  Chesapeake  Bay  it  has 
extended  a  series  of  quadrilaterals  southwestward  down  the  east  front 
of  the  Appalachian  Mountains  to  central  Alabama.  It  has  extended  a 
belt  of  triangulation  across  the  United  States  in  the  neighborhood  of 
the  thirty-ninth  parallel.  In  aid  of  State  surveys  it  has  done  mach 
triangulation  in  interior* States,  including  Wisconsin,  Minnesota,  Ken- 
tucky, and  Tennessee. 
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Altogether  many  thousands  of  points  of  primary,  secondary,  and 
tertiary  grades  have  been  determined.  Most  of  those  published  in  the 
reports  of  this  organization,  however,  rest  upon  fdndamental  data  which 
are  now  discarded.  Those  published  in  the  rex>orts  prior  to  1870  rested 
upon  chrouometric  determinations  from  Greenwich,  or,  still  worse,  upon 
assumed  initial  positions.  All  those  published  prior  to  1880  were  com- 
puted upon  the  Besseis  spheroid  of  revolution,  which  has  now  been  dis- 
carded in  favor  of  Clarke's.  Consequently  all  determinations  published 
in  the  reports  of  this  Survey  prior  to  1880  have  been  omitted  from  this 
compilation,  since  it  is  believed  that  an  attempt  to  use  them  would  only 
lead  to  error.  The  i>ositions  of  the  United  States  Coast  and  Geodetic 
Survey  which  are  included  in  this  publication  are,  first,  those  published 
since  1880,  which  are  found  almost  entirely  in  southern  New  England 
and  New  York,  and,  second,  a  large  nnmber  scattered  widely  over 
the  country,  which  have  been  furnished  to  the  United  States  Gisologi- 
cal  Survey  in  manuscript  by  the  United  States  Coast  and  G^eodetic 
Survey.    They  are  upon  Clarke's  spheroid  of  revolution. 

The  work  of  this  organization  is  of  the  highest  order,  bearing  com- 
parison with  the  best  executed  elsewhere  in  the  world.  For  all  purposes 
of  mapmaking  their  determinations  may  be  accepted  without  question 
of  accuracy,  however  large  maybe  the  scale  for  which  they  are  needed. 

Astronomic  determinations  have  been  made  by  the  best  modem 
methods  and  instruments  and  by  trained  observers.  The  geodetic 
work  has  been  done  with  a  great  variety  of  instruments,  but  in  all 
cases  with  the  best  in  use  at  the  time.  The  results  have  been  adjusted 
by  least  squares,  and  all  determinations  in  the  northeastern  part  of 
the  country  rest  upon  mean  astronomical  positions. 

The  abbreviation  used  for  this  organization  in  the  following  tables  is 
"C.  &  G.  S."  The  references  are  to  its  annual  reports,  abbreviated  to 
"Ropt.,'^  with  the  last  two  figures  of  the  date.  Other  references 
coupled  with  this  authority  are  the  first  volume  of  the  final  report  of 
the  New  Jersey  State  Survey,  abbreviated  to  "Final  Kept.,  Vol.  1," 
and  Bulletin  122  of  the  United  States  Geological  Survey,  abbreviated 
to  "Bull.  122."  In  cases  where  no  reference  is  given  it  is  to  be  under- 
Btood  that  the  data  are  not  published  in  fall.  In  such  cases  they  can 
commonly  be  obtained  by  correspondence  with  the  Superintendent  of 
the  United  States  Coast  and  Geodetic  Survey. 

UNTTRD  STATKS  OBOLOGICAL   SURVEY. 

This  organization  has  been  engaged  since  1882  in  preparing  a  map 
of  the  country  upon  scales  ranging  from  1 :  250000  to  1 :  62500.  For  the 
primary  control  of  these  maps  much  triangulation  has  been  executed. 
This  is  scattered  widely  over  the  country,  and  many  thousand  determi- 
nations have  been  made.  To  specify  the  localities  would  be  to  enumerate 
nearly  every  State  in  the  Union.    The  extent  of  this  triangulation  and 
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the  results  accomplished  are  ftilly  set  forth  in  detail  in  Bnlletin  122  of 
this  organization. 

This  triangulation  has  been  execated  solely  for  the  control  of  maps 
npon  the  above-mentioned  scales,  and,  being  simply  a  means  toward  a 
certain  end,  the  extreme  of  accuracy  has  not  been  aimed  at,  but  only 
such  degree  of  accuracy  as  is  required  for  the  purpose.  All  the  deter- 
minations are,  however,  believed  to  be  of  ample  accuracy  for  the  con- 
trol of  maps  upon  a  scale  of  1  mile  to  an  inch. 

Astronomic  determinations  have  been  made  with  the  best  instruments 
and  the  most  approved  methods.  Triangulation  has  been  done  with  a 
variety  of  instruments,  from  6-inch  theodolites,  reading  by  vernier  to 
ten  seconds,  up  to  8-inch  theodolites,  reading  by  microscope  to  two 
seconds.  Most  of  the  work  "has  been  subjected  to  a  least-square  adjust- 
ment, although  this  refinement  has  not  always  been  introduced. 

All  determinations  are  upon  Clarke's  spheroid. 

In  the  tables  the  determination^  of  the  United  States  Geological 
Survey  are  designated  by  the  abbreviation  "G.  S."  The  reference 
given  for  nearly  all  of  them  is  Bulletin  122  ("Bull.  122'*),  and  for  the 
rest  Bulletins  49  and  70. 

UNITED  STATES  LAKE  SURVEY. 

This  organization  was  engaged  for  many  years  in  a  survey  of  the 
shores  of  the  Great  Lakes.  The  charts  were  controlled  by  geodetic  work 
of  high  order,  comparable  with  that  of  the  United  States  Coast  and 
Geodetic  Survey.  The  determinations  of  positions  are  upon  the  shores 
of  the  Great  Lakes  and  the  St.  Lawrence  Kiver,  besides  a  belt  of  trian- 
gulation from  the  foot  of  Lake  Erie  to  the  head  of  Lake  Michigan,  and 
from  the  head  of  Lake  Michigan  southward  in  eastern  Illinois  nearly 
to  the  Ohio  River. 

The  positions  determined  by  this  organization  are  published  under 
the  following  title:  "Professional  Papers,  Corps  of  Engineers,  No.  24, 
Primary  Triangulation,  United  States  Lake  Survey." 

All  positions  determined  are  reduced  to  the  CJarke  spheroid. 

In  the  following  tables  the  Lake  Survey  is  designated  by  the  initials 
"L.  S.,"  and  the  report  above  mentioned  "Final  Kept." 

MISSISSIPPI  RIVEB  COMMISSION. 

This  organization  is  engaged  in  a  survey  of  that  river,  controlling  it 
by  triangulation,  by  means  of  which  a  large  number  of  points  have 
been  located  along  its  course,  extending  from  southern  Louisiana  into 
Illinois.  The  accuracy  of  these  determinations  is  amply  sufficient  for 
the  scale  of  1 :  20000,  the  largest  scale  upon  which  the  maps  have  been 
issued.    These  determinations  are  upon  the  Clarke  spheroid. 

In  the  tables  this  organization  is  represented  by  the  abbreviation 
<<Miss.  B.  C,"  and  the  references  are,  in  the  main,  to  its  annual  reports, 
which  are  published  as  a  part  of  the  reports  of  the  Chief  of  Engineers, 

U.  D.  A.  I  ^CSCSCf 
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MISSOURI  RIVEK  COMMISSION. 

The  work  of  this  organization  is  very  similar  to  that  of  the  Missis- 
sippi River  Commission.  Its  determinations  extend  from  the  month 
of  the  river  to  its  head,  with  one  or  two  breaks  in  continuity.  The 
positions  are  determined  with  ample  accuracy  for  the  control  of  maps 
upon  a  scale  of  1  mile  to  1  inch,  and  are  reduced  to  the-Olarke 
spheroid.  They  are  indicated  by  the  abbreviation  "Mo.  R.  C.,''  and  in 
most  cases  the  references  are  to  the  annual  reports  of  the  Commission, 
which  are  published  in  connection  with  the  reports  of  the  Chief  of 
Engineers,  U.  8.  A. 

UNITKD  STATES   GEOLOGICAL  AND   GKOGRAPUICAL  SURVEY  OV  THE  TERRITORIES. 

This  organization,  under  the  directorship  of  Dr.  F.  V.  Hayden,  sur- 
yeyed  between  1873  and  1878  considerable  areas  in  Colorado,  Idaho, 
Utah,  and  Wyoming  upon  a  scale  of  4  miles  to  1  inch.  The  triangula- 
tion  executeil  for  the  control  of  this  work  is  believed  to  be  of  sufficient 
accnracy  for  the  control  of  maps  upon  larger  scales,  even  up  to  1 
mile  to  an  inch.  The  work  was  done  with  8-inch  theodolites,  reading 
by  vernier  to  ten  seconds,  and  was  adjusted  by  a  graphic  method. 
The  positions  were  reduced  to  the  Bessels  spheroid.  In  the  tables 
they  are  distinguished  by  "  Hayden  "  as  authority,  and  referred  to  the 
annual  reports  of  that  organization  for  the  years  1876  and  1877. 

UNITED  STATES  GEOGRAPHICAL  AN0  A]^KOLOOICAL  SURVEY  OF  THE  ROCKY  MOUNTAIN 

REGION. 

This  organization,  popularly  known  as  the  Powell  Survey,  mapped 
between  1872  and  1878  the  greater  part  of  Utah  and  northern  Arizona. 
The  triangulation  upon  which  the  work  rests  was  executed  with  8-inch 
theodolites,  reading  by  vernier  to  ten  ^seconds,  and  was  adjusted  by 
least  squares.  While  used  for  the  control  of  maps  upon  a  scale  of  4 
miles  to  1  inch,  it  is  believed  to  be  of  sufftcient  accuracy  for  maps  of  1 
inch  to  the  mile.  The  results  were  reduced  to  the  Clarke  spheroid  and 
are  designated  in  the  tables  by  *<  Powell,"  and  reference  is  made  to 
Bulletin  122  of  the  United  States  Geological  Survey,  in  which  they 
have  been  published. 

UNITED  STATES  GEOGRAPHICAL  SURVEYS  WEST  OF  THE  ONE  HUNDREDTH  MERIDIAN. 

These  surveys  were  carried  on  between  the  years  1867  and  1878  under 
the  directorship  of  Maj.  (then  Lieut.)  George  M.  Wheeler,  of  the  Corps 
of  Engineers,  U.  S.  A.  Prior  to  1873  the  work  was  done  entirely  by 
traverse.  In  later  years  it  was  controlled  by  triangulation.  This  was 
executed  merely  for  the  control  of  maps  upon  a  scale  of  4  miles  to  an 
inch.  THie  instalments  used  were  theodolites,  reading  by  vernier  to 
ten  seconds^  and  the  results  were  adjusted  by  least  squares.  They  are 
reduced  to  the  Bessels  spheroid.  In  the  tables  the  work  of  this  organi- 
zation is  designated  by  "Wheeler,"  and  reference  is  made  to  the  annual 
reports  of  the  organization.  uigmzeo  oy  ^j  v^ w^  IC 
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Determinations  in  the  Bocky  Mountain  region  will  be  found  to  exhibit 
discrepancies  of  magnitude.  These  are  due  to  two  causes;  one,  the 
fact  that  certain  organizations  have  used  the  Bessels  spheroid  and 
the  others  that  of  Clarke.  The  discrepancies  due  to  this  cause  are, 
however,  small  in  amount,  ranging  from  one  to  three  seconds  of  lati- 
tude and  longitude.  The  other  source  of  discrepancy  is  due  to  station 
errors.  The  station  errors  in  this  region  are  often  large,  owing  to  the 
high  relief  of  the  country.  In  certain  cases  they  are  known  to  be  as 
great  as  a  fourth  of  a  mile,  and  further  investigation  will  doubtless 
develop  much  larger  ones.  These  can  not  be  adjusted  until  numerous 
astronomical  determinations,  scattered  widely  over  the  country,  have 
been  connected  by  triangulation  and  mean  results  obtained  to  which 
all  determinations  may  be  reduced. 

NEW  YORK  BTA.TE  SURVEY. 

This  organization,  under  the  directorship  of  Mr.  James  T.  Oardiner, 
executed  a  large  amount  of  geodetic  work  in  that  State  during  the 
fourteen  years  of  its  existence,  1874  to  1887,  inclusive.  This  work  is  of 
a  high  order,  amply  sufQcient  for  maps  upon  almost  any  scale  for  which 
they  may  be  required.    The  results  ai  e  upon  the  Clarke  spheroid. 

The  abbreviation  used  for  this  authority  is  "  S,  S.,''  and  the  reference 
is  to  the  final  report  of  the  Survey. 
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08  31.70 
08  46.23 
08  36.42 

47  50.70 
27  24.70 
54  16.00 

48  12.70 
47  58.28 
46  43.46 

42»-48» 

42  59  14.86 


70O-71C 


70  29 
26 
45 
43 
41 
40 
49 
40 
41 
41 
41 
41 
41 
25 
19 
39 


10.90 
35.06 
13.06 
48.00 
57.30 
44.91 
20.85 
21.62 
49.26 
48.56 
49.05 
52.34 
20.10 
26.60 
46.25 
18.60 


11  47.07 
11  01.80 
11    08.88 

70O-71- 

70    36    50.28 


G.8 

C.&G.S 
G.8 

do... 

do-. 

C.&G.S 

G.8 

C.&G.8 

do... 

do... 

do... 

do... 

do... 

G.S 

C.&G.S 
G.S 

C.&G.S 

do... 

do... 

do... 


Bull- 122. 


Do. 


NEW  HAMPSHIRE. 


Agasslz 

440-450 

0            1               II 

44    15    58.17 

05  37.23 
28    16.90 

08  03.02 

06  21.06 

09  38.92 

02  35.70 
20    24.90 

16    14.44 
16    14.06 
27    05.88 
13    51.40 
26    04.50 

48°-44«» 

43    08    2595 

03  57.17 

04  34.36 
04    37.30 
04    18.06 

00  45.81 
03    35.25 
08    11.01 
12    34.63 
03    26.92 

03  37.10 

02    55.73 

04  16.10 

01  58.54 
08    57.00 

02  22.53 
04    13.70 

03  41.46 

480-440 

43    57    16.17 
or    13.69 

48«»-44<» 

43    42    15.20 
42    19.79 

42o_48o 

42    65    05.43 

56  33.94 
54    41.37 

57  28.88 
52    29.59 

71o_72o 

o           /                // 

71    40    38.05 
26    50.87 
02    22.00 
14    22.65 

06  41.12 
38    41.66 
12    55.18 

07  56.40 

18    11.49 
18    13.65 
34    16.80 
04    42.45 
25    50.80 

70«>-71o 

70  43    53.46 
43    26.43 
43    28.63 

43  28.50 

42  34.67 

44  21.28 

43  86.27 
43    10.86 

52  i2.n 

42  45.66 

48  20.49 

43  14.19 

42  32.92 

43  08.31 

44  49.78 

53  26.26 
42    45.68 
44    29.88 

71o_72o 

71  16    28.36 
11    51.32 

72o_78o 

72  17    07.95 
17    08.07 

700-710 

70    47    46.93 

49  37.92 
58    51.88 
46    83.80 
40    06.66 

G.S 

Bull.l^ 

Carrigain             .     . .    _ . 

do 

C.&G.S 

G.  S 

Do. 

Ingalb 

Iron  Mountain         

Do. 

Kearsarg^ 

do 

C.&G.S 

G.  8 

Do. 

Lafayette 

Do. 

Moat          

Do. 

Moriah 

C.  &G.8 

do 

do 

G.  8 

Mount  Washington : 

Ohimnev        .                       

Do. 

Tower.    

Da 

ProBiaect  Hill               

Do. 

Boutn  Baldface 

do 

C.  &G.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.S 

Do. 

Starr  King 

Do. 

Blunt  Island                 _  _  _  _  -    . 

Boatswain  Hill              

Clark  Island 

Clark  Island,  2 

Fort  Constitution 

Poss  Rye       

Frost  Hill 

Frost  Point                .            

Gkirrison 

Jerrvs  Fort      .                

Newcastle 

Portsmouth  Harbor : 

Northwest  base  (1842) 

Newcastle  light-house  (1850-1878). 
Pulpit  Rock 

Salter  Island 

St  ratham  Hill 

Tower 

Wentworth  Height 

Chocorua 

Patuccawa                

C.  &G.S 

do 

do 

do 

do 

do 

do 

do 

Rept.^ 

Hanover w 

Observatory  Hill,  New  Dartmouth 
College. 

Great  Boars  Head        .- - 

Hampton         

Hamnton  Falls                

Little  Boars  Head 

Seabrook 

/Google 
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Name. 


Lstltade. 


PhUbrick.... 
Unkonoonuc 

Monadnock  . 


42o_4«o 


42    66 


60.66 
60.86 

I    51    41.17 


Longitude. 


710-78° 


07 
85 


14.70 

19.88 


Authority.      Reference. 


C.A  a. 8. 
.....do.... 


7«<»_7««» 
758    06    30.78    ' do. 


VERMONT. 


PoUtoHill 

Apple  Tree  Point 

BwberHill 

ComrtockHiU 

Fields  Hill 

Head 

Hen  bland 

Hill 

Island  La  Motte  llght-honae 

Juniper  Island 

Sawyer  Island 

Saxton  Point 

Smith 

Snake  Mountain  tower 

Whitford 

Windmill  Point  llght-honse. 

Ascntney 

Colton 

Gile 

Glebe 

Goshen 

Killington 

Rochester 

Styles- 

WestffiiwkB 

Fletcher 

Forbes 

French — 

Herrick(1882) 

Landon 

Mount  Defiance 

Mount  Eouinox 

Northeast 

Poultney ,  Baptist  church  - . . 

Bupert 

SlswonHm 

Wilson 

Chesterfield 

Halifax  

Haystack 

White  mu 


440-450 

44  07  ia6e 
44  ;» 

18 
28 
12 
40 
49 


60.87 
10.20 
26.66 

ao.fis 

49.66 

».oo 

42.86 
23.46 
67.70 
00.68 
48.44 
84.88 
41.91 
16.82 
54.66 

44« 

46.74 
10.24 
20.78 
20.23 
46.72 
17.60 
01.29 
25.20 
04.86 

44° 

27.01 
28.26 
55.60 
45.67 
41.04 
68.15 
67.98 
07.49 
57.02 
28.23 
69.72 
17.55 

4«o 

42  63  23.15 
46  30.79 
54  50.09 
69  17.68 


00 
06 

04 
68 

48"- 

48  26 
67 
47 
11 
49 
86 
62 
16 
22 

4««»- 
43  50 
29 
47 
33 
47 
49 
09 
26 
30 
18 
52 
43 

42° 


720-78° 

o      /         // 

72    66    12.04 


7«o, 

78    16 

15 

il 

20 
16 
20 
20 
16 
21 
16 
22 
16 
17 
20 
7go.7jo 
72  27  08.48 
22  08.21 
21  07.33 
45  41.10 
58  16.87 
49  14.28 
44  65.15 
56  18.41 
34    60.60 


.740 
27.77 
33.44 
40.46 
69.58 
85.69 
20.26 
01.76 
88.16 
89.23 
21.06 
45.11 
22.85 
62.11 
31.84 
32.26 


7«o. 
78  18 
19 
21 
06 
11 
24 
07 
10 
14 
12 
19 
20 

72«- 
72  26 
43 
55 
48 


740 

41.26 
46.83 
43.16 
58.07 
06.51 
25.45 
02.71 
02.76 
16.17 
00.46 
60.60 
46.57 

78» 

23.11 
27.67 
10.55 
18.61 


C.&G.H 

-...do... 
...do-  - 
---.do... 
-..do... 

---.dO  — 

-..-do... 
--.do.- 
-—do... 

—  do-- 

—  .do.- 
...-do--. 

...do  — 
...do... 
-..do--, 
-..-do-- 

.--do... 
.-..do.  . 
...do-.- 
....do-.. 

—  do... 
..-.do--. 
...-do... 
...-do-- 
-..-do.-. 

....do... 

.-.-dO-.. 

....do... 
-.-.do--. 
.-..do.- 
....do... 
....do- 
....do..- 
..-do.- 

G.S 

....do--- 
....do... 

— -do-- 
C.&G.8 
--do... 

—  .do... 


MA88ACHU8ETTS. 


Abbott  Rock,  stono^beappn...— - 
Ameebnry  Mills,  tall  white  spire 

Andrew  Point ;--i^--i: 

Annisquam  Harbor,  lii^ht-houae . 

Annisquam,  polo  on  rock 

Apple  Island,  flag:. 

Atlantic  House,  chimney 

Bailey  Wharf - 

Baker  Island,  Ufcht-house 

Baker  HiU 

Ballaid 

Barrel  Beacon 

BuU.  123 2 


42 


480^8. 

/  // 

31  49.48 

51  21.88 

40  58.96 

39  43.02 

39  26.92 

21  31.55 

16  08.02 

48  42.91 

82  11.63 

14  85.94 

27  17.66 

19  22.27 


700-710 

o        /  /' 

70    51  46.84 

66  58.58 

87  46.80 

40  65.29 

40  89.62 

69  32.43 

60  53.06 

51  66.65 

47  11.22 

54  28.47 

60  82.57 

66  09.18 


C.&0.8 Rept.  '85. 

do Do. 

do Do. 

do Do. 

do Do. 

do Do. 

I do Do. 

..do Do. 

..do Do. 

.-do Do. 

..do Do. 

..do Do. 

uigiiizeo  Dy  ^^jv^v^p^ 


le 
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GEOGRAPHIC    POSITIONS   IN   THE   UNITED   STATES,    [bcluIZL 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Bartlett ..., 

o       /        // 

42    60    (H.46 

52    15.86 

86    24.94 

36    11.74 

86  22.79 
22    67.30 

33  12.60 
32    51.06 

82  60.04 

83  58.78 
22    03.82 
16    06.66 

35  06.95 

08  10.60 

19  40.74 
30   21.98 

•     82    25.38 

05  17.32 
8r    27.31 

20  06.56 

36  46.60 
16    61.86 
39    32.00 
39    20.60 
44    19.04 
38    21.25 

38  12.82 
02    23.16 

06  58.52 

13  19.18 

30    32.61 
30    43.52 

39  55.52 
28    55.14 

09  29.06 
30    59.17 
81    42.89 

14  85.63 
46    13.67 

15  41.98 

26  10.66 

34  61.74 
83    20.70 
34    08.32 

21  01.28 

20  23.44 

21  01.24 
21    12.39 
32    63.80 

30  50.91 
32    02.86 
38    04.86 

27  23.19 
46    16.29 
02    55.18 

31  31.21 
02    08.10 
34    49.14 
12    60.40 

15  44.06 
26    00.40 

28  00.76 
38    19.16 

37  69.96 
21    17.58 

20  09.26 
83    69.12 
31    64.71 
31    35.67 
19    13.10 
19    87.80 
19    87.97 
19    11.16 

87  00.46 
36    47.66 

16  07.28 

21  53.66 

70O-71O 

Off/ 

70    55    23.74 
53    32.00 
88    43.01 
38    38.61 
88    46.85 
60    56.35 

62    33.13 

52  43.52 
64    15.46 
60    14.98 
58    04.53 
49    28.42 

47  35.44 

62  34.01 

63  26.18 

66  07.38 

48  43.19 

38  28.70 
17    84.06 

63  13.76 
60    49.98 

64  02.86 

49  25.88 
40    18.33 
56    63.81 
34    31.05 
84    81.78 
08    39.83 

43    52.85 
45    20.32 

48    45.00 
48    66.42 
45    40.80 

53  08.45 

45  05.26 

51  17.52 

50  14.78 
48    14.02 
68   81.75 
63    46.47 
68    07.68 
68    30.82 

55  30.55 

56  18.26 

57  30.99 

67  18.41 
57    30.95 
67    53.15 
60    44.26 
53    02.54 

63  49.30 
40   38.09 
53    43.54 
53    60.68 
40    10.96 
48    49.24 
40    24.05 

39  63.90 
56    81.08 
60    53.43 
53    53.34 
53   54.02 
47    18.24 

46  53.16 
66    82.87 

40  26.55 

64  48.20 

52  28.94 
52   01.07 

55  42.40 

56  21.48 
56    28.16 
56    42.82 

39  25.66 

40  00.14 
55    27.21 
62    12.61 

C.&  G.S 

do 

do 

do 

do 

do - 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-.—do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do ,.. 

do 

do 

-...do 

do 

do 

do 

do 

do 

do.. 

do 

do 

do 

do 

do 

Jo 

do 

do 

do 

;:::±:-n+ 

Rcpt.*85. 
Do. 

BattHil)       - 

Beacon  HllLl , 

Do. 

Be»oonHiU,3  ..  

Do. 

Baiiccni  HlU,  ma^rtiotl^  station 

Do. 

Bellefele     . 

Do. 

Powder  honBe...... .  ^  ...          

Do. 

Tallffpittit  WTth  turrets    

Do. 

Be'verly  Point,  Sag*  ui  trs-o 

Do. 

Beverly  r'H:ktt 

Do. 

Bliiff  Head,  9fig^,.. 

Do. 

BlackEock.^,      ,.,           

Do. 

Bolles . ,.. 

Do. 

Bonney ,. 

Bost'On ,  liftht-bouso .  ^   . 

Do. 
Do. 

Bowlder,  went  of  Salem  xWnpike  .... 
Bowditcli  L<edg@i  beacon 

Do. 
Do. 

Bratit,. .„,,-  ..„,.., 

Do. 

Break w a  tor,  east  end.  spindle 

Do. 

Br(K>khnu!W  lIotji4G ,. 

Do. 

Brown  Hill. .„. 

Bunkin  Wiitid^  flag _„ , 

Da 
Da 

Bumliam  Brown,  nag  ... .      ...  . 

Do. 

BtitlprHill :, 

Do. 

Byflfild  chnrch.  Bgunre  tower 

Do. 

(.3ape  Ann,  north  lii^ht-bouKe 

Da 

Cap©  Ann>  aonth  lii^ht-hoinso 

Do- 

Capo  Cod,  or  Highlands  of   Truro, 

fuT^fll^Tlft  Hi!l 

Do. 
Do. 

Cat  mil , 

Do. 

C^t  Island  1 

Enflt  rm'k,.., ,...,___, 

Do. 

Flagataff ..._ 

Do. 

Chottte , , 

Do 

Clinrch  spire ,  snninieT  house 

Do. 

ciirt...,. .-.-,-- 

Do. 

Coddon  --.,,-,-,...-- 

Do. 

Cbney  iBland,  Bag 

Do 

Qobafl^t  ^bnrch                   ^  

Do. 

Crane  Keck _ 

Da 

Crow  Point 

Do. 

Do. 

Dan verH  Insane  Asylum,  tower 

Dan  Vers  New  Milii*^,  tall  nplre.  . 

Da 
Do. 

Dan  vers  Plain,  tall  spire  . 

Da 

P**r  r*'lp-t*'^ 

Do 

Beacon  ^^.... .... 

Da 

]       Flag                                   

Da 

Hospital  cupola .- 

Do. 

Dei  terPf  lint 

Do. 

Derby  Wlnvrf ,  1  Lght-houae 

Da 

DodffO  Hoti>l,  fUI>nlft                       .      .    . 

Da 

DogiiPiTn.  ^l»"thodisit  chnroli 

Do. 

Dread  L  i^d  j^e  J  >eacon                

Do. 

Duinnit*r  A'"i"i^my  . .  - 

Da 

Dnichiiry,  niRtmnomir  HtiLt.{<xil 

Do. 

Eagle  li^tand  ..._...., 

Da 

East  DuxliurA',  Iwlfry             

Do. 

Ea.'^te^rii  Point.  light-Jirmiie 

Da 

Ea-i^t  Weymou  th,  church     .    

Do- 

Eaton  HitL,..,. 

Do. 

Egg  Rock  .  .  .... 

Da 

Ligbt-hous«* ,,,,-,,,___ 

Da 

Ehhcx.  p^wdfT  house .._ 

Da 

Essei^  rt'd'top church-  -  - , 

Do. 

Fawn  Boacfm  ... .... 

Da 

Florence,  Cosmlan  Hall  clock  tower .. 
Polly  Hill- , 

Da 
Da 

Fort  Lee -_ 

Port  }*if:kcrinf;,  llght-honse 

Do. 
Da 

Fort  Warren,  wttat  gablu  of  house 

Gallop  li^liuifl,  flag                    .... 

Da 
Do. 

Gallop  Island.  3.....  ..    .,     

Do, 

Qeorg;f$  Inland 

Da 

n^urch.             -                  . 

Da 

U  iii  VMrsialist  chiirch 

Da 

Grapo  l^>ind>  flag .._.....  . 

Da 

Graves 

^  dS: 

GAMfETT.]     GEOGRAPHIC   POSITIONS   IN  THE   UNITED   STATES. 
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Name. 


Latitude.         Longitude. 


Great  AquaTitee 

Great  Brewster 

Great  Brewster,  2 

Great  Hasti; 

Great  Misery,  fla(r 

Great  Qnincy 

Green  Island,  flag.., 

Green  Island,  2 

Grose 

Grover  Cliff 

Gurnet 

Gurnet,  light-house 

Halfway  Ko^k,  beacon 

Hangman  Ledge,  beacon 

Hardy  Bock,  beacon 

Hatch 

Hayden's  Hotel 

Highland 

EQngham: 

Church  with  clock 

Great  Plains  church 

Old  Colony  house,  cupola 

Old  church 

Hull: 

Oregon  House,  cupola 

Steamboat  Hotel,  cupola 

Hospital  Point,  lie ht-house 

Indian  Hill,  flagstaflf 

Ipswich : 

Beacon 

Light-house 

Tall  dark  spire 

Town  farm 

Jones 

Kettle  Island 

Kimball's  house,  center  chimney 

Kmg  Oak  Hill,  jpole 

Lane  Cove,  white  spire , 

Leg^HiU 

Lewis 

Little  Aquavitie,  pole 

Little  Haste,  beacon 

Little  Nahant 

Little  Oldtown 

Londoner  Beacon  « 

Long  Island  Head,  light-house 

Longlsiand  Hotel,  cupola 

Long  Island,  south  end 

Long  Ishind,  south  end,  2 

Long  Point : 

Light-house 

Scnoolhonse 

Lorell  Island 

LufkinHill 

Lynn,  east  church,  green  tower 

Lynn: 

High  rock ,.-. 

West  church  turret 

Manchester,  church,  with  dark  spire. 

banning  Hill 

Marblehead : 

Black-top  church.- 

Light-house 

Neck 

Bock,  beacon 

Marshfleld  cupola 

Milk  Island 

Minot  Ledge  light-house 

Moonhead,! 

Moonliead,2 

MorriU 

Month  of  Merrimac,  chimney  of  house 

MoontHope ,... 

Nahant,  hotel  cupola 

Nantasket 

Nantucket  Cliff,  range  beacon 

Newbury : 

Belleville  church 

Upper  green  diurch 

Newburvxwrt : 

Academy 


o      t        t, 

42    31  84.58 

20  01.96 

20  01.68 
62  06.29 
32  50.20 

16  29.08 

21  11.17 
21  11.14 
09  68.90 
23  22.79 
00  n.40 

00  12.30 
30  00.38 

17  44.75 
32  11.36 
06  08.48 
15  10.37 

01  41.33 

14  34.32 

12  38.35 
14  51.76 
14  26.68 

18  12.14 

18  16.26 
32  47.60 
47  08.22 

41  07.56 

41  06.81 

40  53.18 

43  08.92 

00  28.84 
34  01.26 

30  19.12 

13  38.94 
40  4J.55 
29  28.30 
08  09.45 

31  34.78 

32  07.71 
26  13.27 
46  24.87 
38  06.26 

19  48.13 
19  27.40 
18  39.52 

18  89.60 

01  59.47 
01  21.71 

19  48.60 
38  16.08 
28  07.12 


700-71° 


70    51    28.24 
53    45.18 


49    06.77 
47    58.50 


48    dL79 


58  45.22 

SO  32.51 

47  40.23 

57  06.87 
53  33.01 
53  33.02 
62  43.52 

58  08.65 
36  06.05 
86  04.03 
46  31.40 
57  39.22 

48  0L62 
42  n.36 
46  20.13 
02  47.49 


Authority. 

Reference. 

C.&G.8 

Rept.  '85. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

58  29.43 

53  04.50 

52  22.62 

53  14.96 

54  47.44 

55  08.29 
51  23.29 

56  54.40 


45 
46 
50 
50 
50 
43 
53 
56 
39 
53 
43 
61 
50 
55 
50 
33 
67 
57 
58 
58 

10 
10 
55 
44 
50 


50.91 
07.32 
11.70 
52.09 
01.88 
^.00 
2B.75 
25.32 
15.88 
30.83 
13.69 
13.10 
a5.95 
52.09 
32.24 
59.33 
24.15 
53.39 
37.16 
36.88 

09.01 
55.15 
50.30 
40.86 
16.41 


28 

04.96 

66 

52.10 

27 

46.71 

57 

37.00 

34 

30.28 

.     46 

20.82 

42 

30.26 

48 

23.82 

30 

25.66 

60 

54.11 

30 

19.76 

50 

08.02 

29 

46.94 

50 

29.04 

30 

11.95 

49 

34.48 

09 

26.12 

44 

33.34 

37 

«.64 

a5 

3L80 

16 

11.16 

46 

34.71 

18 

22.20 

5J* 

23.06 

18 

22.01 

59 

23.13 

49 

15.65 

51 

06.50 

49 

18.63 

49 

18.14 

11 

34.97 

49 

18.00 

25 

09.20 

54 

19.84 

18 

15.69 

54 

20.20 

17 

37.96 

06 

24.12 

..do. 
..do. 
..do. 
..do. 

-.do. 
..do. 
..do. 
.-do- 

..do. 
.-do. 
..do. 
.-do. 
.-do. 
-do. 
.-do. 
-do. 
-do- 
..do- 
-do. 
.-do. 
-do- 
-.do. 
..do- 
..do- 
-do. 
..do- 
.-do. 
..do. 

.-do. 
..do- 
-do. 
-.do- 
..do- 
..do. 
-do. 
--do. 
..do. 
-.do. 

-.do. 
--do. 
..do- 
..do- 
..do- 
-.do. 
-do- 
-do. 
--do- 
..do. 
..do. 
.-do- 
.-do. 
.-do. 
..do. 


53    24.84    I do. 

51  46.19     do. 

52  28.89 


.do...-;o-Qy 


Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


GoQgle 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Newbnryport— Oontinaed. 

BoAoon  on  north  pi©r 

O          1           II 

42    48    40.26 
48    80.M 
48    81.71 
48    54.76 
48    88.42 
26    48.48 

19  58.36 
81    86.97 
06    80.15 

18    06.28 
18    06.82 
18   46.46 
28    58.73 

46  07.58 

47  56.49 
80    10.26 

20  29.88 
44    17.06 
14   01.56 

13  45.00 
00    14.91 
16   44.04 
11    21.07 

46  37.02 
44    27.80 

47  59.94 
00    12.80 
18    47.06 
18    37.12 

21  81.80 

39  24.69 

51  57.01 
02    49.15 

11  34.69 
42    19.15 
OB   06.45 
06   09.78 
06   27.45 
OB   06.52 
02    62.44 
OB    02.06 
OB   04.0B 
02   41.17 

14  45.75 

15  00.66 
04    50.41 

06  44.60 
87   42.87 

18    46.91 

18  46.83 

07  48.96 

15  56.00 

80  28.80 

42   59.02 
44   37.76 

16  24.46 

31    12.02 

81  28.12 
50   83.96 
50    49.10' 

52  18.68 
37    U.38 

40  20.24 
14    14.66 

12  17.88 
12   00.69 
04    49.67 
31    36.38 

17  28.82 

19  38.90 
00    17.90 
00   50.77 
00   50.24 
04   09.52 

70O-71O 

o       /        // 

70   51    28.48 

51  60.57 

52  28.74 
49    10.42 
52   19.21 

58  46.76 
56   40.94 

47  39.19 

44  29.46 

55   47.57 

55  47.73 

56  42.94 
52   88.64 
51   00.90 

51  46.19 

57  54.45 

52  41.21 
52   65.00 

59  42.96 
46   49.65 
04   52.68 
56   22.65 

46  45.42 

48  17.72 

47  88.78 

48  49.84 

86  04.0B 

58  00.29 
52   50.86 
58    20.22 

88  06.77 

56  18.81 

89  10.75 

51    27.16 
68   88.18 
11   20.58 
11    14.50 

10  39.74 

11  17.82 
11    26.78 
11    19.94 
U    17.61 

11  36.90 

58  81.97 

59  49.90 

12  26.65 
14    86.99 
88   58.40 

57  07.12 

57  07.41 
54   66.63 

51  10.06 

87  09.70 

52  42.88 

60  16.83 
51    50.04 

53  50.86 

58  34.04 
51   38.96 

49  08.44 
49    14.68 
87    26.60 
34   05.94 
49   51.28 
42   68.74 

45  22.19 
56   84.24 
56    40.55 
56   51.66 

59  16.66 
58    00.11 
40   58.21 
40   57.06 
07   82.88 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

::::t::::::;: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

:::::^:;:::;:: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

::::i2:::::::: 

do 

do 

do 

do 

do 

do 

do 

do 

::::i2:::::::; 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do ^ 

Rept.m 
Do. 

Federal  Street  ohnxt^ , 

HarriR  fttreet  church 

Do. 

Newburyport  light-house 

NewbuTTTOrt  Unitarian  church 

TXentnnA  HnniiA.  fiajmtMtt  

Do. 
Do. 
Do. 

Nix's  Mate    

Do. 

North  Gooseberry  Mand 

North  Marshfleld  Unitarian  church 

spire. 
North  Pettick  Island 

Do. 
Da 

Do. 

North  Pettick  Island.  2 

Do. 

North  Weymouth,  church 

Do. 

Do. 

Oldtown 

Do. 

Old  town  church  si>ire....  --^-r-  --     - 

Do. 

Om'' 

Da 

Ouifi' Brrwrtti+r. 3      ^^^    ^..^.. 

Do. 

OxFtatureHill  . 

Do. 

Pulne  HllLoliserTiitory^.^. 

Da 

Parker  Hill ,,., 

Do. 

Paniet                      ---^ .- 

Do. 

P!(f  Eock  beacon.-.-. -,,,,.,,     -- 

Do. 

PlnHDHlll 

I>0. 

Plum  Iiiland^  K. , , * 

Do. 

Plum  iHlntitl*  2 

Do. 

Pliijii  I^l&nd  ii]ii£iiQli)p  Btfttlon 

Do. 

Plvmnnth  llifht-hooHe...... 

Da 

Point  Alli^rt^iii  bparxin . 

Do. 

Point  AiliTloti  fl&K .--. 

Do. 

PnlDt  Shirley,  foundry  chimney 

Poole  HUI ,,.,-__... 

Do. 
Do. 

pQWQW  .    ..... ,. , 

Do. 

Powder  Points. ** ,.... 

Do. 

Hlnghikm  ...-,.,.,.„, 

Da 

Rowl<iiy- . , *--*__^ - 

Do. 

Provlut^towTi-- . 

Do. 

At^ftdciny . ,^^-,  

Do. 

Baptist f^hartrhljelfry  ... 

Do. 

Mt^tht  kI  i«t  rhnrcr  b  belfry , 

Do. 

Muthodist  C*?iitcnary  church 

NfW  UDtver«aiMt  i:hur*h  Hpire... 
iJrthodoi  churt'h  spirt? 

Da 
Do. 
Do. 

Schoolhou^) .,.,-, .-..-- 

Do. 

Quincy: 

Bent  Point  church 

Do. 

Black'too  church 

Do. 

RfK*f^    

Da 

Race  Point  liirht-house 

Do. 

Bailout  Hill • 

Bainafordlshmd: 

Flag 

Da 
Do. 

Flagstaff 

Do. 

Rockland  '^hurch r    

Do. 

Do. 

Rockport,  red-top  church  ........ 

Do. 

Rowley: 

Church  spire  with  turrets 

Marsh...                  

Do. 
Do. 

Ragramore  Head  , ,          ,. 

Do. 

Salem: 

South  church,  corner  Cambridge 

and  Chesnut  streets. 
Howard  street  church 

Do. 
Do. 

Salisbury  church 

Da 

AjLiinhn TV  Beach 

Do. 

AAlinhiiTy  Ml^nih 

Da 

8AltTHlf\fld,flAg 

Da 

Salvage  ....  .T.. - 

Do. 

Scituate 

Do. 

Light-house _ 

Do. 

Unitarian  church....   

South  Abington 

Da 
Do. 

South  Danvers,  tall  spire 

Do. 

Sonth  Pett*«ir  r-land  '  . 

Do. 

Rl>ectacle  Island,  flag 

Do. 

Sprague 1...7.. - 

Do. 

Rtft«ai"h,,                  ,   .,                  .    .. 

Do. 

Monument 

Da 

Stout 

^i^Da 
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Name. 


Liatitade.         Longltnde.       Authority.      Reference. 


Stnitanimthllght-hoiise 

Strawbenr  1^,  bam 

Studley 

Snmmerhoaae  on  high  rock 

Swampacott,  chnrch 

Ten  Ponnd  Island  Ught-hoose 

Thatcher  Island 

Thayer  Hill,  yellow  house  chimney  . 

Thompson 

Tinker  Island,  pole  on  house 

Turkey  Hm 

Twopoiny  Loaf ,  flag 

Upper  Hju*bor,  inner  beacon 

Do 

Ware  HiU^flagstaff 

Webster  ( Hon.  D.): 

West  chimney  on  house 

Flagstaff I 

Weeks^ouse  chimney ■ 

West   Duxbury,  Unitarian  church 

steeple. 
West  Salisbury: 

Powderhouse , 

Church 

West  Scituate,  church 

Weymouth  Great  Hill 

White 

White  Hill 

WinthropHead 

WinthropHead,^ 

Wood  End  light-house 

Woods  HoteL. 

Woodward  Hill,  flag 


Adams  School,  flagstaff 

Aeaasiz  Museum 

AmmPond 

Aahliffld 

Asnebumskit 

Bald  Hill 

Battery  Wharf 

Bay  State  Iron  Works 

Bay  State  Steam  Engine  Works . 

BeU  Tower 

Bird  Island 

Beacon  . 


490-49P 

o       /  // 

4St   m  44.87 

17  2St.S2 
OB  18.49 
28  06.06 
28  06.14 
86  06.66 
88  10.94 

18  51.49 
86  41.92 
28  57.71 

25.68 

86.80 

48  40.70 

48  41.70 

80  40.60 

06  48.26 

04  89.21 

20  21.21 

02  06.65 


14 
89 


61-  22.08 
60  88.64 
09  28.83 
14  69.88 
07  06.94 
12  62.47 
22  04.07 
04.86 
16.61 
23.87 


.1 


Blind  Asylum 

Blue  Hill 

Boston: 

State  prison  cupola 

Berkley  street,  yellow  spire  . . 
Hanoyer  street,  brick  church., 
HolUs  street  church 


JaO,  cupola 

Catholic  cathedral  statue . 


Neck,  dark  spire  with  cross 

St.  Iffury^s  church,  north  spire . 

State  House 

Boxboro 

Boylston  School,  cupola 

Breed  Mand 

Brick  factory 

Near  Mystic  River.  cui>ola 

Brirfiton: 

East  church 

West  church,  with  clock 

Brookline,  Dr.  Pierce's  church 

Brown  Hill 

Bunker  HiU : 

Catholic  church 

Monument 

Burnt  Swamp 

OEonbridge. 

Baptist  church 

Gas  works  chimney 

Observatory,  center  of  dome  . . . 

Observatory,  meridian  mark . . . 

Observatory,  west  transit 

Unitarian  church 

Cambridgsport : 

FlagBtaff  near  engine  house 


22 
01 
45 

86  69.74 

4««»-48» 

42  21  67.86 

22  44.62 

01  14.51 

16  87.41 

18  06.11 

02  44.22 
22  01.82 

20  24.77 

21  46.62 

17  60.78 
21  22.80 

21  18.06 
20  07.04 
12  43.68 

22  28.28 

20  44.13 

21  49.90 

20  69.42 

21  48.26 
20  12.67 

20  26.77 

21  54.82 
21  29.69 
29  29.94 
21  21.51 

23  28.04 
28  45.12 

24  82.76 

20  57.88 

20  66.26 

19  88.18 
37  00.54 


68.84 
86.06 
06.86 

84.42 
24.85 
6a  49 
47.43 
6d.48 
28.70 


22 


22 


70O-71O 


19.15 
49.47 
07.88 
4B.86 
68.40 
57.86 
46.28 
10.66 
49.16 
07.28 
14.22 
08.84 
69.70 
65.25 
82.79 


40  47.07 

40  18.77 
68  49.02 

41  83.44 


64 
55 

61 
66 
41 

66 
66 
68 

42 
710. 

71  01 
06 
45 
06 
68 
42 
02 
02 
02 
06 
01 
01 
02 
06 


51.86 
01.21 
10.28 
88.50 
24.69 
89.80 
06.04 
08.25 
88.49 
15.60 
05.96 
.780 
69.06 
66.04 
45.24 
62.84 
60.81 
85.69 
69.22 
22.31 
09.69 
90.88 
15.97 
15.96 
82.86 
62.71 


SI  45.68 


04  06.84 

04  16.42 

06  17.44 

06  63.15 
04  14.44 
04  25.14 
04  26.27 

03  29.69 
OB  61.04 
81  39.96 

08  09.02 
00  80.28 

04  12.89 

05  27.07 

09  13.08 
09  20.20 

07  52.48 
60  41.81 

04  00.70 

08  40.66 
22  54.53 

07  07.71 

07  86.78 

07  48.88 

07  43.62 

07  44.48 

07  10.78 

06  15.64 


C.&G.S— . 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

::::12::;:::: 

do 

do 

do 

—.do 

do 

do 

do 

do 

do 

do 

do 

-...do 

do 

do 

do 

do 

do 

.....do 

do 

.....do 

-..-do 

do 

".do 

do 

do 

....do 

do 

do 

.....do 

do 

.....do 

.....do 

do 

.....do 

.....do 

.....do 

do 

....do 

.....do 

....do 

....do 

Q.8 

C.&Q.S 

-...do 

do 

do 

do 

.....do 

do 

Q.S 

C.&G.S.... 

do 

do 

do 

do 

do 

do 

.....do 

do 

dO.-:^ii^- 


Rept.  ^86. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do., 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 

Do. 

Do. 

Do. 
Do.     , 
Do. 
Bull.  122. 

Bept.  '85. 
Do. 
Do. 

Do., 
Do. 
Do. 
Do. 
Do. 
Do. 


^D^ 


ie 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

C^nabrid  geiJort-ConttDOodH 
Observatory  dome ..... 

o          /            // 

42    21    19.06 
21    2B.89 
21    47.52 
16    15.67 
21    16.62 

20  19.26 

21  09.74 

21  32.64 

22  56.55 

23  28.98 

24  82.98 
23    40.47 
23    80.56 
23    24.55 
23    38.20 
23    27.33 

16  15.20 

21  00.41 
32    21.96 

22  47.54 

22  46.29 

23  06.56 
18    00.28 

20  33.38 

21  49.98 

18  29.60 

17  26.85 

20  03.43 

22  53.13 
22    26.77 

21  44.76 

21  47.59 

22  16.06 
22    55.76 

21  58.24 

22  62.56 
21    50.12 

21  50.10 

22  11.46 
22    11.95 

25  01.38 

21  36.88 

19  a5.26 

14  23.79 

22  00.86 
22    23.48 

19  47.62 

15  27.87 

21  15.74 

20  18.90 

21  21.15 

08    51.18 
03    64.65 
20    08.04 

22  18.88 

23  18.75 

22  01.90 

20  50.28 

23  22.65 

21  08.81 
21    09.10 
21    08.84 

21  47.39 

22  00.48 
36    38.28 

20  65.63 
19    31.35 

23  30.16 
22    45.76 
38    28.08 
34    51.96. 
15    18.56 

21  29.10 
21    28.04 

710 

o       / 
71    06 
06 
06 
07 
04 
00 
02 
03 

02 
01 
00 
01 
02 
02 
OK 
02 
47 
07 
03 
07 
07 
02 
02 
08 
02 

03 
04 
02 
02 
02 
01 
02 
02 
01 
01 
02 
01 
02 

04 
04 
04 
08 
00 
87 

03 
04 
08 

01 

08 

15 
15 
08 
08 

04 
08 
03 
04 
00 
00 
00 
02 
08 
88 
05 
06 
00 
08 
06 
69 
07 

02 
02 

_72o 
II 

86.85 
17.21 
00.88 
47.00 
39.93 
45.65 
46.38 
06.21 

65.67 
46.40 
26.28 
64.68 
16.90 
19.91 
16.13 
18.18 
11.43 
00.28 
48.32 
18.42 
17.60 
39.20 
88.24 
02.20 
27.98 

45.81 
18.00 
^.91 
11.74 
21.89 
64.81 
15.51 
28.44 
48.44 
44.75 
09.91 
41.59 
56.18 

50.78 
48.56 
30.87 
23.70 
27.55 
42.54 

41.64 
10.02 
26.50 

88.94 
06.16 
44.92 
01.86 

05.06 
08.34 
29.66 
28.46 

29.70 
28.88 
27.18 
41.86 
89.06 
42.86 
41.12 
22.93 
16.38 
28.81 
61.00 
42.80 
89.09 
29.86 
24.87 
02.85 
28.16 

59.70 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-L.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Q.  8 

C.&G.S 

do 

do 

do 

do 

do 

do 

..:..do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  B 

C.&G.S 

do 

do 

do 

do 

G.8 

BepjL;85. 
Do. 

Bednubt,  flp^tntf  ---.. 

UnivorsuliHt  churdi     ... 

Da 

Captftiu  JolmftHtiL, 

Da 

CiuTWC  ckiOTihjg  factory 

CftHtle  lalaml    __._.._ 

Da 
Do. 

Ctenter ...^ 

Da 

OentTttl  Wharf  cupola .- -  ,, 

Do. 

Bridire ..,.„,- 

Do. 

Bbpowti  towt»r„^. 

Do. 

Churcli ^ ,, 

Do. 

Dftrk  ftpirs cross  ^.>^..... 

Da 

Tiill  dark  spire . .  ,  _ 

Da 

Wliif*?  HpiJ-BT  Jnaftln  hole  windows. 
Willi*?  ftijiie, t Ji»fi*i titrs windows. . 
WTiitfi  sijirfl,  with  clock     

Da 
Do. 
Da 

ClmiullurHill.... 

Do. 

Charlf^H,  Riv'^r  tripnd 

Do. 

Cliarlc^town,  briuk  ciiureli  cross 

Clov^^rtlfiii 

Do. 
Do. 

Observatory  (/AHuitb  telescope)... 
C<ial  shf^d,  ilrfcHr.^t^iff 

Do. 
Do. 

Commoruml  Points  wUG-i-fi  flag 

Ckftfiy                                          -. 

Do. 
Do. 

CunArd  Wharf,  tiaHiHtalf        

Da 

Dtirtliesit^ir: 

C^urf^h,  with  clock     > 

Do- 

Dtk  Ctj-dcjim'K  irhnrch       ...... 

Da 

Hciights ..,....-.. 

Do. 

|(^]it  Ttdrisfjvn                                     

Da 

Hf-ir:lc  ^'iliiirph    rlai-k  npli^ 

Da 

Dry  dock,  pciflt-,,,,,  \ 

Da 

Da 

Granite  ch  ureh,  flark  apdre 

iTtra  works,  f^himncj'  ..^ 

Do. 
Da 

Point,  flag  .. 

Do. 

Reaprvou",  3.._ ....          

Do. 

Bhjp3'nrii,  eoj^t  wbarf  s  post 

Eflstoni  rtvtHDP,  wharf,  pout 

Do. 
Do. 

Chn  rtib  iit^ttr  crmrt-'htuuse 

Do. 

Court-house,  cui)ola 

Do. 

Edge  worth  Mills  (round  chimney)... 
Faneuil  Hall .. 

Do. 
Da 

Farm  sohoolhouse,  southeast  gable... 
Fay  Mountain 

Do. 

BoU,  122. 

Fitchburg: 

Depot 

Kept  'jS. 

JlouTidhouse 

Do. 

Flagstaff,  comer  Dorchester  street 

and  turnpike. 
Forbes          

Do. 
Do. 

Fort  Hill,  wharf ,  post 

Do. 

Fort  Independence,  flagstaff 

Do. 

Foster  Wtarf,  post... -T 

Do. 

Foxboro: 

Baptist  church,  white  spire 

Orthodox  church,  dark  spire 

Fulton  Wire  Works,  south  chimney.. 

Gambrel,  roof,  northeast  gable 

Gas  works: 

Near  Maiden  Bridge 

Do. 
Do. 
Do. 

Do- 
Do- 

North  end  of  Boston 

Do 

Ventilator 

Do. 

Qlass  works,  oast  gable 

Do. 

Cfovemors  Island 

Do. 

Governors  Island,  2 

Do. 

Governors  Island,  8 

Da 

Grand  Junction,  wharf 

Do. 

Grays  Wharf,  long  brick  building 

GrotonHill 

Do. 
Bull.  122L 

Guide  post,  west  end  of  milldam 

High  service 

Rept.m 
Do. 

Hog  Jsland  tripod    - .  .         

Do. 

Hormes  factory 

Do. 

Holt 

Do. 

House  on  hill. 

Bull.  IS. 

Hyde  Park  Catholic  church 

C.&G.S 

do 

Do. 

India  wharf: 

Cupola 

Rept.  '8a. 

poff...:::::::::::::::: 

■  v     Do. 
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Name. 


Iron  smokestack 

James  and  Pope^s  timber  dock 

Jerusalem 

Jewish  cemetery 

Joe  Rock * 

Lawrence  School,  cnpola 

Lewis  Wharf ,  cnpola 

Lmcoln  Wharf^poat 

Long  Wharf 

Bnilding,  lightning  rod 

2.  post 

Lorine'B  machine^hop  wharf 

Lowell: 

Depot,  flagstaff 

DraWffla^taff 

Roondhonse 

Machine  shop,  tall  chimney,  on  ridge- 
pole. 
Maiden : 

Bridge. 


Bridge,  yellow  house,  chimney  at 
t«ll  gable. 

Chnrch,  tall  spire 

TeUow  spire 

Mansfield,  old  Unitarian  Chnrch 

Marine  Hospital,  flagstaff 

Massachnsetts  north  base 

McLean  Asylum,  north  dome 

Medford: 

Tall  pquare  chimney  near  Maiden 
bridge. 

Unitiman  chnrch 

MUldam: 

Regatta  hoofie  flagstaff 

Yeuow  house,  chimney 

Miller  River,  head  of  church 

Milton : 

Chnrch 

Old  church 

HiUs,  tall  church  spire 

Mount  Auburn 

Mount  Daniel 

Mu^^t 

National  dock  building 

Nayal  Hospital 

Navy-Yard: 

Battery 

Chimney 

Kealys  House 

Neponset  church 

New  England  Glass  Company,  chim- 
ney. 

North  Brighton,  dark  spire 

Northeast  comer  of  Connecticut 

Northwest  comer  of  Rhode  Island. . . 
Observatory 


Octagonal  building 

One-story  red  building 

Organ  factory 

Outer  Brewster 

Otter  street 

Peck's  chimney 

Pepi)erell 

Petty  Rock 

Planing  mill,  chimney 

Point  Curve 

Poplar  Hill,  stone  monument . . . 

Powderhom 

P.>wderhom,2 

Powers  and  MelvilleM  elevator . 

Prentice  coal  wharf,  poet 

Prospect: 

Somerville 

Waltham 

Qnincy.  stone  churi^ 

Bed  Brush 

Reservoir 

Riverside  Press,  chimney 

Boxbury: 

I>r.  Putnam's  chnrch 


LAboratory,  chimney. 
XUl  spire  m  Jamaica  Plains. 


Latitude. 


Longitude. 


49o-4to 


28 
20 
16 
16 
01 
20 
21 
21 
21 
21 
21 
20 


15 
16 
16 
28 
01 
06 
22 
23 


21 
01 
00 
25 
21 
22 
21 
2» 
21 
22 
42 
16 
22 
21 
44 
24 
24 
22 
21 


14.06 
32.61 
20.78 
86.87 
62.90 
28.78 
47.44 
67.72 
37.66 
37.06 
86.46 
81.60 


68.81 
05.14 
00.74 
20   28.00 


21 
22 


28  11.41 

28  34.68 

26  88:84 

26  88.76 

01  28.48 

28  21.22 

08  06.60 

22  87.26 

24  62.20 

26  13.07 

21  04.80 
20  66.22 

22  44.06 


12.35 
12.85 
26.48 
10.94 
4L54 
02.12 
02.92 
22.68 


22  28.07 

22  30.04 

21  22.87 
17  U.62 

22  2L86 


13.69 
24.88 
29.15 
68.23 
87.37 
07.98 
44.45 
29.40 
21.48 
61.09 
12.64 
16.06 
18.17 
14.02 
11.56 
04.68 
04.56 
60.08 
08.76 

54.62 
18.83 
04.25 
49.56 
47.60 
46.03 

47.81 
24.52 
36.44 


710-780 


71 


26.10 
89.68 
49.00 

16.  or 

17.24 
12.88 
00.02 
68.15 
68.75 
57.46 
63.54 
02.70 


06  47.12 

04  08.40 

04  28.30 

06  60.10 


04  18.60 

04  00.58 

04  01.66 

04  01.44 

18  04.03 

02  43.70 

12  24.87 

04  54.68 

06  31.54 

06  56.23 

06  19.01 

06  51.67 

06  48.70 

04  60.38 

04  60.38 

04  07.96 

06  40.37 

48  10.30 

57  26.24 

02  33.56 

08  65.04 

06  06.82 

06  09.16 

06  27.18 

07  62.87 
04  40.31 

08  12.35 
48  04.20 
47  68.92 
37  37.19 
04  19.02 
04  17.38 
04  68.17 
52  41.16 
04  24.00 
08  03.64 
35  12.50 

06  49.62 

07  17.17 
02  66.28 
15  20.30 

52.01 
62.06 

04  40.01 

06  11.68 


01 
01 


06  37.88 

15  15.33 

00  12.98 

22  23.46 

34  06.06 

06  67.06 

06  24.96 

05  62.06 

06  60.86 


Authority.    |  Reference. 


C.AG.S.... 
.....do 

—  do 

....do....... 

....do 

....do 

.--do 

....do 

....do 

.--do.- 

-.--do 

..-.do 

..-do 

—  .do 

—  .do 

..-.do 

....do 

....do 

....do 

....do 

....do 

...-do 

—  .do 

....do 

...-do 

.—do 

—  .do 

^..-do 

....do 

....do 

—  do 

...-do 

—  .do 

.....do 

...do 

—.-do 

.....do 

.....do 

...-do 

....do 

—  .do 

-.--do 

—  .do 

do 

-—do 

O.  S 

C.  &G.S-..- 

-.-.do 

-.--do 

....do 

—  .do 

...do 

-...do 

....do 

-..-do 

-.-do 

—  do 

—  -do 

....do 

—  .do 

...-do 

....do 

....do 

...-do 

—  -do 

G.  S 

C.  &G.8-  — 

-...do 

—  .do 

dO-.i.QW- 


Rept.  '86. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Bull.  122, 
Rept.  '85. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '86. 

Do.    ^ 
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Name. 


Latitude. 


LongltTide.       Authority. 


Beferenoe. 


Boxbary  ^Continued. 

New  Unitarian  church 

Oil  works,  chimney 

Bailors'  Home,  cupola 

Sargent's  Observatory 

HouthBay,  tripod 

Somerville : 

Church  near  Maiden  bridge 

Church  on  hill 

Redcharch 

South  Boston : 

Dark  spire,  cross 

Point 

Beseryoir 

Seawall » 

Squantum 

Standard  sugar  refinery 

Stone  powder  house 

Suffolk  cordage  factory,  ball 

Sumner 

Ten  Hill  farm,  flag 

Thompson  Island : 

Flag 

Pole  near  farm  school 

Town  Hill 

Tudor,  cupola 

Tuft  College 

Turkey  Hfll 

Vamish  factory,  chimney 

Wachusett : 

Chimney 

C.  A  G.S.  station 

Waite,  1 

Waite,  2 

Watortown  Arsenal 

Watatick : 

C.  &  G.S.station 

State  line 

Tree 

Waverly  House 

WelUngton  Hill 

"West  Boston  bridge,  jwle  on  draw 

West  Cambridge,  tall  spire  with  clock . 

Winnisimet,  church  with  clock 

Winslow's  factory,  comer 


4«o-4ao 


19 
19 
21 
18 
19 


42.11 
55.40 
19.10 
42.75 
81.09 


23  07.43 
23  12.18 
23  11.96 


20 
20 
19 
21 
18 
20 
24 
19 
16 


Amherat 

Agricultural  College  belfry 

Agricultural  College  drill-hall 
tower. 

Agricultural  College  flagstaff 

City,  Methodist  church  tower 

College  Hall 

Congregational  church  spire 

Episcopal  church  spire 

Lawrence  Observatory 

Walker  Hall  tower 

Williston  Hall  tower 

Battlecock 

Belchertown : 

Baptist  church  tower 

First  Congregational  church 
spire. 

High  School  tower 

Methodist  church  tower 

Boundary  Rock 

Brush 

Chestnut  Hill 

Chicopee: 

French  Catholic  church  spire  .... 

Catholic  church  spire 

Skating  rink  spire 

Chicopee  Falls: 

Congregational  spire 

Catholic  church  spire 

Methodist  church  spire 

New  Baptist  church  spire 

Town  Hall  spire 

Colonel  Mountain 

Connecticut  line,  signal  (Borden) 

Connecticut  River  Lumber  Co., 
chimney. 


81.87 
18.02 
58.48 
18.40 
13.80 
44.00 
00.40 
88.04 
21.06 
60.88 


19  14.  eo 

19  07.56 

88  15.54 

22  14.08 

24  28.84 

85  28.03 

21  49.54 

29  21.28 

29  20.78 

26  00.83 

26  20.48 

21  42.72 

41  48.66 

42  40.93 
41  48.47 

22  17.50 
16  60.24 

21  41.49 
24  66.63 
28  27.85 

23  02.22 

42--480 

42  22  15.80 

23  26.81 

23  17.00 

23  21.00 

24  60.34 

22  22.02 
22  82.07 
22  29.76 
22  17.06 
22  18.21 

22  17.76 

23  02.70 

16  40.81 

16  42.68 

16  87.90 

16  42.12 
01  63.84 
00  03.89 

24  84.80 

08  40.11 
06  40.2A 
06  50.25 

09  25.06 
09  42.82 

00  25.60 
09  26.08 
08  54  65 
14  00.85 

01  66.98 

17  20.65 


710-720 

Q           t  ft 

71  04  61.72 

08  65.14 

08  06.40 

06  41.40 

06  46.68 


04 
06 


86.63 
62.87 


06  62.46 


02 


24.44 
88.46 
46.56 
48.48 
00  41.57 

03  16.58 
07  00.17 

04  20.24 
09  82.22 

05  16.26 


16.12 
26.01 
05.80 
80.81 
18.85 
41.63 
06.83 

15.18 
18.98 
57.96 
13.14 
45.97 

84.87 

56.78 

84.40 

46.42 

44.06 

26.12 

16.82 

18.18 

63.96 

72o_7go 

72  81  07.00 

81  46.50 

81  48.66 


00 
00 
60 
08 
07 
42 
07 

68 
68 
08 
01 
00 

63 
63 
68 
06 
06 
04 
09 
02 


81  42. 

80  82. 

81  14. 
81  00. 
81  00. 
81  10. 
81  02. 
31  06. 
46  25. 

24  04. 

24  06. 


11.95 
10.26 
18.42 
80.62 
40.10 


85  84.15 

86  20.26 
86  86.77 

84  51.70 

84  61.06 

36  00.87 

84  54.10 

86  25.94 
13  58.35 
20  46.14 

87  14.80 


C.&G.S RepfSS. 

do Do. 

do Do. 

do Do. 

do Do. 


-do Do. 

-do Do. 

-do Do. 


-do Do. 

-do Do. 

.do Do. 

-do Do. 

-do Do. 

-do Do. 

-do Do. 

-do Do. 

.do Do. 

.do Do. 


do Do. 

do Do. 

Q.  S Bull.122. 

C.  ftG.S '  Sept. '85. 

do Do. 

G.  S BulLlffl. 

C.&G.8 Reptm 

G.  S BU11.12S. 

do Do. 

C.  &G.S Rept.'85 

do Do. 

do Do. 


Bull.l2l& 
Bept.'85. 
Bufi.122. 
Rept.*86. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do, 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


G.  S 

C.  &Q.8 

G.  B 

C.&G.8..... 

do 

—.-do 

do 

do 

do 


.do , 

-do I 

-do 


do 

do 

....  do 

do 

do 

do 

do 

—  .do 

do 


...-do. 
....do. 


.do. 
-do. 
-do- 
.do. 
.do. 


.do-, 
.do., 
-do.. 


do 

do 

do 

do 

do 

do 

do 

do 

izeo  Dy  x^jv^v^ 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Da 
Do. 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
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Name. 


lAtitiide. 


Longitude. 


Authority. 


Reference. 


OoQWfty  Township,  Boutheast  comer. 

Craft 

Dickinson,  flaff  in  tree 

Dolbarfflil 

East  hench  mark 

Easthunpton: 

First    Congregational      church 
spire. 

Methodist  church  spire 

Payson   Congregational    church 
spire. 

WilUston,  Knight  &  Co.,  chimney. 

WUllston  Mills,  tower 

Williston  Seminary  gsrmnasium, 
tower. 

Town  Hall,  tower 

East  Longmeadow,  Congregational 
spire. 

East  tidal  bench  mark 

Facing  Rock 

Feeding  Hills 

Conkr^r&tionAl  spire 

Metno^st  spire 

Florence: 

Methodist  church  spire 

Engine-house  tower 

Cauiolic  church  spire 

Congregational  church  spire 

Manufacturing  Co.'s  mfll,  tower . . 

School-house  tower 

Oranby ,  Congregational  church  spire . 
Hadley: 

First  Congregational  church  spire 

Second    Congregational    church 
spire. 

Hatchet 

Hatfield: 

Congregational  church  spire 

Smith  Academy,  tower 

HawesHiU 

Uaydensville: 

Catholic  church  spire 

Congregational  church  spire 

HighRTdgeHfll 

HiuiardKnob 

Hitchcock 

Holland  House,  chimney 

Holyoke: 

City  Hall  tower 

Engine- house  tower 

First  Coufiregationa] 

Windsor  Hotel  tower 

St.  Jerome's  Catholic  spire 

Second  Baptist  tower 

Second  Congregational  tower 

Indian  Orchard,  church  spire 

JenksviUe,  church  tower 

Jenksville.  church  tower,2 

Ludlow,  Methodist  tower 

Leverett,     Congregational    church 

spire. 
Langmeadow,  Congregational  church 
spire. 

McCarthy 

Mount  Esther 

Mount  Holyoke  Hotel,  flagstaff 

Mount  Lincoln 

Mount  Toby 

Mount  Tom 

Mount  Warner 

New      Braintree,     Congregational 

church  spire 

Nonotuck  Motel,  tower 

North     Amherst,     Congregational 
church  spire. 

Nonh  Base 

North       Hadley,      Congregational 

church  spire. 
Northampton : 

Lunanc  Asylum  tower 

OabhoUc  church  tower 


o        /         " 

42    87  aO.25 

12  46.51 

25  81.60 
32  45.62 
12  68.96 

16  20.74 

16  15.70 

16  12.02 

16  00.90 

16  27.69 

16  18.85 

16  16.66 

06  51.40 

12  68.96 

13  08.84 

08  62.20 

04  04.15 
OB  58.94 

20  07.10 

20  04.60 

19  66.78 

19  54.16 

19  58.57 

19  51.96 

15  22.87 

20  80.88 

20  33.90 

01  88.60 

22  13.68 

22  16.68 

27  28.43 

22  22.87 

21  15.84 

26  66.14 
18  20.23 

05  07.89 

06  05.04 

12  24.82 

12  46.60 

12  41.16 

12  23.07 

12  84.10 

12  24.78 

12  18.86 

00  82.02 

09  81.91 
09  30.19 
11  20.10 

27  07.80 

06  00.83 

04  18.05 

27  10.19 

18  02.10 

21  49.38 
29  16.32 

14  80.80 

22  48.40 

19  0L16 

16  47.86 
24  36.74 

28  46.15 

23  19.70 


18  52.16 

19  88.61 


78o_7$o 

o        /  n 

T8  89  28.84 

38  20.46 

80  26.60 

08  80.40 

86  10.22 

40  17.24 

40  22.28 

40  22.78 

40  11.40 

80  88.42 

40  16.00 

40  21.85 

80  45.62 

36  10.40 
2r  86.00 
40  63.75 
40  45.48 
40  44.54 

40  26.20 

40  19.40 

40  07.08 

40  80.00 

40  44.64 

40  33.41 

81  04.12 

35  20.81 

35  47.72 

04  46.74 

86  60.97 
35  44.70 

07  or.i8 

41  58.70 

41  89.08 
43  06.66 
30  88.37 
15  85.43 

42  14.88 

80  28.10 

87  81.98 

37  49.36 
22.72 
81.76 

86  48.68 

86  39.50 

80  07.04 

20  06.70 

28  68.94 

27  09.72 

30  0B.90 

34  66.24 

80  17.18 

89  54.64 

35  17.70 
25  24.63 
32  16.28 

88  65.06 
34  22.20 

35.90 


86 
86 


07 


Zi    15.20 
81    62.29 


36    43.57 
34    62.10 


38    51.00 
38    02.98 


C.&  G.S.. 

do 

do 

G.  8 

C.&G.  8.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

uigiiize'cTDy 


Rept.'85. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 


Do.   J 
Do.     p 
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Name. 


Latitude. 


Northampton— Continued. 

Episcopal  church  tower 

First  Congregational  church  spire 

Methodist  church  spire 

Round  Hill  flagstaflf 

Second    Congregational   church 
spire. 

North  Warner 

Packard 

Palmer,  Cniversalist  church  spire 

Peaked  Mountain 

Pelham,  church  spire 

Rattle,  nag  in  tree 

Rattlesnake 

Rock  Rimmon..  

Secondary  signal 

Shingle  Hill 

Shutesbury : 

Congregational  church  spire 

Baptist  church  spire 

House,  chimney 

South  Amherst,  church  spire 

South     Deerfleld,      Congregational 

chiirch  spire. 
South       Hadley,       Congregational 

church  spire. 
South  Hadley  Falls : 

Catholic  church  spire 

Congregational  church  spire 

Methodist  church  spire 

Female  Seminary  Observatory. . . 
Springfield : 

Arsenal,  clock  tower 

Court  house  tower 

First  Baptist  church  spire 

Florence  Street  Methodist  church 
spire. 

Hope     Congregational     phurch 
tower. 

North     Congregational     church 
spire. 

St.  Joseph's  Catholic  church  spire . 

South     Congregational     church 
spire. 

St.  MichaeVs  church  spire 

State   Street  Methodist  church 
spire. 

Water-shops  tower 

Sugarloaf  Hotel: 

South  chimney 

North  chimney 

Sunderland: 

Schoolhouse  tower 

Congregational  church  tower 

Three     Rivers,     French     Catholic 
church  spire. 

Tuft  Hill 

Two  Tree 

WardHUl 

Warwick  (Borden) 

West  bench  mark 

West      Hampton,      Cong^regational 

church  spire. 
West   Springfield,   First   Congrega- 
tional church  spire. 
Whately  Congregational  church  spire 

White,  flag  in  tree 

Wigwam 

Wilbraham: 

Congregational  church  spire 

Rich  Hall,  tower 


42o_48o 


4Si 


16.38 
09.25 
10.72 
27.63 
04.  a2 


22  66.00 
27  40.04 
09  28.06 
02  60.94 

23  32.30 
01  60.0B 

01  59.58 
14  23.14 

02  23.04 


27 
27 
27 
20 
28 


11.85 
10.31 
42.20 
26.45 
44.71 


15  31.59 


13  13.08 

12  58.25 

13  00.92 
15  21.78 

06.  25. 4« 

06  01.48 

06  10.88 

06  01.11 

06  38.60 

06  21.77 

06  06.63 

06  06.04 

06  15.20 

06  19.18 

05  51.94 

28  13.00 

28  13.30 

28  02.32 

27  57.91 

11  00.72 

19  01.54 

39  10.99 

84  12.13 

43  21.67 

12  44.22 
18  16.57 

06  52.18 

26  17.10 

13  03.27 

06  26.00 

07  16.48 
07  27.68 


Alander  Mountain 

Bald  Peak 

Brace  Mountain 

Comer  stone,  southwest  corner   of 
State. 

Dome  Peak 

French  Hill 

Greylock 

Iron  Bolt 

Perry  Peak 


420- 

-480 

42  05 

15.06 

06 

07.30 

02 

39.91 

02 

58.38 

06  07.30 

25  38.46 

38  14.09 

02  58.67 

25  15.65 


72o_78o 


72  37 
37 
37 

38 


84 
21 
19 
20 
24 
24 
24 
26 
54 
41 


24 


Authority,    i  Reference. 


42.57  C.&G.S 

53.14     do 

69.58  ' do 

^.38     do 

04.32     do 


17.90 
11.09 
35.91 
26.20 
17.34 
28.67 
38.60 
29.07 
07.82 
50.60    I do. 


37.34 
36.46 
41.61 
13.94 
27.16 


.do. 
do. 
do- 
do. 

.do. 

.do. 

-do. 

.do. 

.do. 


34    31.26 


do 

do 

do 

do 

do 

do 


36  06.58     do... 

35  56.56     do... 

35  56.42     do... 

34  40.88    1 do... 


34  54.70  I do.. 

35  21.08  I do.. 

35  04.19  ' do.. 

34  08.73  I do.. 


33  55.68 

35  13.45 

35  10.64 

35  00.10 

35  05.10 

34  53.36 

33  50.44 

85  32.96 

35  33.08 

34  44.74 
34  49.70 
21  21.30 


04.56 
40.19 
24.85 
14.26 
14.10 
32.39 


Rept.'86. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 


do Do. 

G.  S Bull.122. 

do Do. 

C.&G.S Rept.*85. 

do Do. 

do Do. 
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MASSACHUSETTS— Oontlnned. 


Name. 


Latitude.         Longitude. 


RyantBosh 

Waahington  spire . 


Basin 

Camp 

Chatham 

Congresstional  church  spire 


North  light-house... 

South  light-house 

Spire 

Oove 

Crows  Lookout 

Camming  flagstaff 

Eastham,     Congregational     church 
qpire. 

El^idge 

Harding  Beach 

Ix)mbardHead 

Marsh 

Mayo 

itonomoy 

Light-house 

Morris  Island 

Mosquito 

Namequoit 

Kauset : 

Beaoh 

Center  light-house 

Harbor 

Old  Harbor 

Orleans.,  Orthodox  church  spire 

Pine 

Pleasant  Bay 

Pochet 

8ami%(on 

Sankaty  Head 

Sankaty  Head  light-houso 

J^^hells 

Sipson  Inland 

SoDthWellfleet: 

C^oner^gfttional  church  bolf  ry 

MetnodLst  meetinghouse 

SquamHead 

Stage  Harbor  light -house 

Strong 


Aldin 

Angelica  Point 

Atwood 

Back  River  Harbor 

Barnstable 

West  spire 

Court-house 

Li^ht-house 

Unitarian  spire 

Bass  Hole 

Baes  River 

Light-house 

Billingsgate  light-house . . 
Bird  Island  lighthouse.. . 
Bishop  and  Clerks 

Light-house 

Blackfish  Creek 

Bluff  i  Nantucket ) 

Bourne  Hill 

Bowman  Hill  observatoi-j' 

Bowman  Point 

Brant  Point  lighthouse  . . . 
Brewster 

Unitarian  church  spire 

Cambria 

CapePoge 

Light-house 

Centerville  church 

Charles  Neck 

CTark  Cove 

Clark  Point 

Light-house 

Coatue  Pomt 
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MASSACHUSETTS-Oontinned. 


Name. 

Latitude. 

Longitude. 

Authority. 

Beferenoe. 

CVjfitni^  Pfiint,2,.^.. ■ 

4lo_42o 

41    18    06.89 
36   48.86 

36  31.16 

43  41.74 
25    14.89 

24  62.36 

31  24.30 

32  54.42 

29  28.73 

32  17.88 

69    14.94 
28    04.80 
28    04.72 
28    ia44 
28    04.63 

44  00.87 
62    68.09 
49    26.09 
23    51.77 
28    27.29 
28    18.64 
60    15.18 

38  09.81 
86    63.11 

33  14.95 

88  19.40 
17    16.94 
14    16.94 
16    89.72 
20    60.30 
20    64.59 

41  27.96 
16    63.66 

42  88.28 
28   24.34 

37  08.62 
56    14.37 
41    49.93 

66  14.18 
41    12  89 

39  61.30 

20  47.36 

27  60.28 

36  15.84 
65    26.56 

28  61.06 

28    67.66 
27    16.15 
46    02.05 

37  53.34 

89  05.77 

38  10.79 

39  14.38 

25  46.74 
51    30.36 
62    58.13 

43  33.27 

68  63.29 

69  36.06 

21  30.10 

44  20.21 

41  31.14 
55    38.70 
88    49.68 
39    4a98 
37    46.57 
55    49.82 
83    01.00 

32  59.68 

42  08.06 
46    34.14 

30  66.11 

33  06.51 

67  39.11 
44    32.45 
20    14.11 

16    62.66 
23   24.84 

70O-71O 

Of// 

70   04   39.87 
21    06.69 
26    44.25 

43  20.67 
66    02.66 

57  00.18 

39  39.24 
33    48.63 

44  21.35 

66  19.09 

88    66.67 
38   60.91 
88    49.00 
84    04.96 
33    60.90 
10    16.39 
32   01.74 

00  14.92 

32  66.96 

30  12.76 
80    66.88 
87    49.12 
54    18.86 

87  05.48 

37  12.52 
10    88.15 
06    16.56 

01  08.66 
14    06.86 
60    13.96 
60    07.68 
12    35.98 

01  81.46 
43    20.44 

02  46.06 

17  10.38 
04    06.05 
24    13.64 
02    47.46 
04    36.97 
04    06.57 

31  84.16 

33  36.17 

88  67.00 

32  39.02 
36    00.96 

36    10.78 
36    20.18 
02    51.54 

18  26.67 
17    15.21 
17    20.20 

16  56.08 

40  40.70 
00    23.41 
32    01.75 

41  27.05 
41    54.63 
43    62.n 
30    19.67 

38  45.42 
12    16.86 
35    28.13 
24    56.98 
49    12.28 
48    11.80 
02    06.66 
88    09.76 
88    06.92 

58  00.02 
00   06.97 

67  16.44 
32    32.48 
43    23.40 
35    49.78 

17  68.47 

06   07.00 

02    46.06 

uigiiiz" 

C.&G.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.:...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

:::;iS:::;:::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Bept.m 
Do, 

O'ilitM-  f^*"(itf^.-_,_, 

C<stuit  N<H'K.   . .  ^    . 

Da 

CrDme.set  Kock ,,, 

Do. 

CtJUyhuuk 

Llfifht-hnujue 

Do. 
Do. 

DaviH  Hill _ 

Do. 

DavlrtNt'rk i 

Do. 

nnHf^itHill                                  

Do. 

DumpliUi^  Rwk  (Round  Bill)  ligbt- 

houae. 
Dnxbury  Piorlig:lit-bonia&. 

Do. 
Do. 

Kftfft  Chop *„ 

Do. 

TeliJlP'aph , 

I>o. 

Liffbt-hooHG. ._...,..._. 

Ea5^t  Cluijt.a ._ 

Do 
Do. 

Ea^4t  i^vtLTgfi  ( BonleiiJ  --.,.- 

Do. 

Eiuft  Plyinotith 

Do. 

KA0thARI 

Do. 

fid Artown                                       .  .... 

Do. 

Ijgb  t-hmtKa  „„.._..,. 

Do. 

ftpTro .        ..... 

Do. 

Eel  Rivi^r,  fite<&pU! 

i    Do. 

Fair  HaTcttit  lilnck  B|]ire 

Do. 

Falmoatli  ..,,... 

Do. 

^pliv ...  .         

Do. 

FiMb-lif  ni!**^»  nortli  gablu 

Do. 

Fol  ^■f ^f.  fi**t  roDomic  sta tioa 

Do. 

Forked  rimd ....„,. 

FtivtbrT  Cri»ek 

Do. 
Do. 

Qoy  Head .,...,.„ 

Do. 

Li|ifbt'bou»e 

Do. 

rtPfmnn  flljl 

Do. 

Gfbb  Pond......     ..     _.,. 

Do. 

GrentHlU,.,, ., 

Do. 

Oi^at  Point  ( Nantucket » light-house. 
Gr«iit  Bock,  spindle ......^ 

Do. 
Do. 
Do. 

HarabllnHnK....... 

Do. 

Hamblin  Mound  ,,,„,,-., 

Do. 

ertrwkbl*lfr>--..-. 

Hurwicb  Port ..^*.„,„, 

Herring  P^md. .... . ^. 

Do. 
Do. 
Do. 

HiKbbirul  Hotme.  nortti  tower 

Hog  lifland  Harbor  .. 

Da 
Do. 

Hurm^fi                                      

Do. 

Holmes  Hole  (or  West  CJhop)  light- 

houftO' 
Holinea  Hole . 

Do. 
Do. 

Holuii^A  Hole^,  fipire                 

Da 

HopkltiH , ^. 

Da 

Hl^aDniti        ...     ^.  ^^  .           

Da 

W-fist  Kpire 

Da 

Iji(;ht-houRe                       

Da 

Um  voi'SttllstBpire , , 

Do. 

Indian 

Da 

BFook                                             .  - 

Do. 

Hill   ....„.„ , 

Do. 

Neck             -                           

Da 

Kfn^^fwi       .    . .    . . , 

Do. 

K^ii^"ton  «pir*                       ..... 

Do. 

Ko^Tina  fiotise,  nortii  t-c  jwer 

Da 

f/tTi^  Nfw^k                             

Do. 

HattDerfKm 

Da 

Da 

MuratrfFn  Milt 

Da 

Do. 

VattApoiii^lt  Nef^k 

Da 

lbi70  BeAcb  llgbt-bount'       

Da 

ltea«Q]iaii|  Hotel,  west  c-b  imney 

MppimlMMt  LftDdlDff t  flat; staff 

Da 
Da 
Da 

Mill  Hill                                 

Da 

Mltibauni  Point .. 

Da 

Monaunt  Hill                          

Da 

Kr«fik»  Hill 

Da 

MaiHimArit  nliiiTi^h                      

Do. 

MtiHkn||wst  T^lA^nd 

Da 

KontuGket : 

Baxi-tist  ohurcb 

,      Da 

Gntat  Putnt  Unht-liou  w     

JeI>o- 
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HASaACHUSETTB— Ckmtlnaed. 


Nttooe. 

Latitude. 

Longitude. 

Authority. 

Beferenoe. 

Naatncket— Ckmtinaed. 

North  towered  chnroh 

CMC  Bange  beacon  (rear) 

Cliff 

Soath  towered  Unitarian  charch. 

410-420 

o        /          // 

41    17    09.94 
17    86.66 
17    85.81 
16    66.72 
16    28.92 
20   00.84 

26  80.97 

20  25.06 

27  01.82 
80   86.72 
80   06.84 

88    06.72 
%    12.87 

86  83.62 

87  27.06 

83  42.42 

80  57.24 

16  11.70 
44   42.24 
44    14.85 

44  13.77 
48    20.20 

88  88.82 
58    47.60 

17  88.41 

66   19.66 

66  09.64 
47    82.47 

47  82.60 
87   62.16 
87    42.06 
87   02.18 
86   89.27 

86  20.12 

87  87.27 

81  41.80 
'      26    67.82 

48  81.38 
26   68.17 
60   66.24 

42  31.18 
57    24.78 
57    86.69 
68    46.60 

67  «6.87 

49  40.62 
41    41.55 
87    04.06 

87  04.96 
86    85.00 

21  66.84 

26  41.84 
46   12.05 

82  24.79 
32    17.88 

22  41.61 

45  28.85 

44  22.4B 

45  25.10 
85   02.66 

43  17.26 

44  19.18 
80    60.28 
44   88.80 

27  28.54 
17    01.80 

41  07.83 

42  00.02 
40   86.98 

89  06.59 
40   84.26 
40   21.64 
40    86.28 

44  58.86 

88  81.48 

45  82.41 

84  02.46 

70O-71O 

o       /        // 

70    06   08.22 
06   25.10 
06   58.79 

06  68.00 
04    42.86 
44    27.80 
62   06.61 
44    83.88 
47    19.97 
42   48:91 

47  46.11 

55    62.96 
66    36.96 
68   28.73 
54    10.37 

87  52.42 

39  20.20 

48  49.20 
12    29.82 
11    32.53 

11  35.41 

12  04.70 
.37    07.29 

41  20.16 
10    32.15 

01    48.95 
01    16.48 
00    61.46 
00    51.68 

22  67.14 

23  00.29 

22  10.70 
66    36.73 

66  28.(rr 

54   84.72 
60    80.99 

60  04.43 
82   25.06 

65  26.91 
50   44.57 
38   58.61 

40  07.98 
40   34.87 
80    18.88 
40   02.23 
32   37.24 
36    18.28 
15   89.32 

15  39.32 

16  00.19 

44  51.06 
34   45.80 
04    46.02 

66  60.60 
66    19.09 

29  02.66 

30  00.45 
10    49.82 
30    49.98 

61  20.30 

23  41.43 

24  41.19 
89    15.57 

07  57.09 

88  28.06 

08  04.82 
20    49.74 

45  47.88 

42  58.05 

08  12.40 
00   24.49 

09  23.64 
36    22.88 

27  36.58 

28  86.29 
08    87.40 
88    80.70 

C.AG.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

■-t:::::::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

uigiiizeo  Dv 

Kept.  '86. 
Do. 
Do. 
Do. 
Do. 

WffifbftqSitflft  f^iff 

Do. 

Naahawena 

Nanahon 

Southwest 

Northeast 

Nfld  Point  11irht-hoa«A 

Do. 
Do. 
Do. 
Do. 
Do. 

Conrt-honiie  ....._.....-...... 

Do 

Baptist  chnrTrh  , .  r 

Do. 

BMOon  - 

Do 

Fort 

Do. 

Do 

Nobeka  Point  Uffht-honse 

Do. 

Wa  Man's  lATid. ., , 

Do 

North  Dennis ..^.r.     -    .  , 

Do. 

Do 

Do. 

Knrth  T^fff  niA,  2 

Do 

North  Palmonth,  spire  ,          

Do. 

North  Plymouth' Bbpe  Works 

Do. 
Do. 

MHhodiffth^lfry 

Do. 

Cbnflrresatiaiial  oelf rv 

Do 

arimnn . , ...    , 

Do. 

0rleaii8,2 

Da 

Ostenriue 

Do 

Spire 

Do. 

Osterrflle  Pdnt 

Do. 

PaHATi^mni    -,.,.     .---    --..      ^-- 

Do. 

G^rayspire    - ... 

Do 

Palmer  iflland  li«rht-honse 

Do 

^manset  Rirer". 

Do 

Pauque    .'. 

Do 

PetSedCUff          

Do 

Prniflroif^ 

Do 

Kg»*nnTTn]                     

Do. 

PiSTHni 

Do 

Do! 

National  niofn^n»**nt - 

Do 

Pierhead 

Do. 

Do. 

CBff             

Do! 

PnrAJw^^  npire 

Do. 

Do 

Do. 

Poinf:  nmmmnn  liirht-hot1<fe     .... 

Do 

Prospect  Chilmark 

Pttispect  House,  cupola  flagstaff 

Sock  Point 

Do. 

Ronnd  Hill ... 

Do. 

Bound  Hin  (Dumpling  Rock),  Ught- 
honse. 

Sampson  (Marthas  Vineyard) 

Sandwich.  Orthodox  church 

Do. 

Do. 
Do 

Scargo 

Do 

Bcliaum          *..  ... 

Do 

SconticutNeck 

Do 

Do. 

SoortonNeck 

Do 

Do 

s«w^.!:!v^::::":::':  *::::*:::::::::: 

Do     • 

SAayiew  House,  north  tower 

Do 

flhi^^ankemo .  - 

Do 

Shootflying 

Do. 

Simrican  CDurch           ^-^-- 

Do. 

Sippjorm  Keck  .         

Do. 

fionth  TWwinia 

Do. 

Korthspire               

Do. 

Southspire     

Do. 

South  Pocasset  spire               

Do. 

Sprinir  Hill  Aok^mv    

Do. 

Snricninnfflflet. 

Do. 

Sursult  Creek                           

Do. 

Swift  Hill.... 

^*     ic> 

v>_jv^v^xl^ 
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MASSACHUSETTS-Continued. 


Name. 


Tarpaulin  Gove  light-hoase 

TempesKnob 

Truro,  Con^egational  church  spire.. 

Tuckamuck  telegraph 

Union  chapel 

Wareham  Baptist  church 

Watcha 

Weeweeder  Pond 

Wenaumet  Neck 

West  Chatham 

West  Chop 

West  Chop  (Holmes  Hole )  light-house 

West  Chop,  ^ 

West  Island 

Westlsland,2 

West  Yarmouth,  spire 

Wild  Harbor 

Windmill  Range 

Wing  Neck  lignt-house 

Wolasha  Hill 

WoodsHole , 

Episcopal  church 

Yarmouth  Port,  spire 

Alex 

Almy 

Attleboro 

Assonet 

Spire 

Flat-topped  church,  west  gable 
chimney. 

Bare  top 

Beacon 

Beveled  bam 

Birch., 

Blacklieord 

Bluflf  (Taunton  River) 

Bradford 

Briggs  (Taunton  River) 

Brown  Hill  (Taunton  River) 

Bryant  HiU 

Bums 

Burt 

Ca,nonicu8 

Calvary 

Carpenter , 

Chase 

City 

Clark 

Copecut 

Cord 

Cupola 

Dartmouth 

Dean 

Depot 

Dodge's  stable,  turret 

Duriees,  cupola 

Eddy 

Eldrldge 

Elisha 

Elm 

Fall  River 

Derrick 

Tower 

Spire 

FallRiver,2 

Ferfy  wharf,  chimney 

Frederick 

Florence 

French 

Gardner  Neck 

Qeorge 

Globe  village,  chimney 

Gooseberry  Neck 

Grave  

Graveyard  

Great  Rock 

Great  Meadow , 

Hall 

Hampden 


Latitude. 


410-420 


41  28 
42 
59 
18 
27 
45 
20 
14 
40 
40 


28 
34 


(rr.  90 

58.46 
54.06 
14.51 
16.82 
27.19 
52.19 
85.28 
58.14 
09.42 
54.29 
51.06 
52.61 
56.62 
25.09 
59.08 
22.19 
16  40.22 
40  49.38 
20  29.02 
31  38.80 
31  19.86 
42    24.82 

410-420 

41  64  07.08 

30  42.29 

56  54.14 

47  25.35 

47  45.95 

47  30.26 


48 
42 
50 
52 
40 
45 
54 
54 
47 
49 
44 

,  61 
53 
43 
51 
10 
41 
51 
43 
53 
52 
34 
54 
46 
40 
42 

1  64 
31 
53 
53 
42 
42 
42 
42 
42 
42 
53 
50 
53 
42 
53 
41 
29 
54 
49 
51 
52 
64 


52.85 
16.82 
12.73 
08.52 
28.88 
54.52 
17.32 
56.20 
25.29 
30.79 
28.70 
28  72 
10.26 
40.82 
36.06 
23.92 
43.77 
52.70 
17.34 
56. 12 
31.55 
11.59 
37.58 
31.09 
56.33 
36.36 
24.83 
46.11 
58.58 
51.72 
39.25 
19.32 
00.87 
06.87 
39.74 
34.30 
41.36 
45.08 
35.60 
35174 
17.58 
17.27 
20.08 
04.71 
34.48 
32.36 
45.14 
22.37 
20.15 


Longitude. 


70°. 

o       / 

70  45 
39 
03 
15 
S3 
43 
36 
05 
39 
01 
36 

:» 

35 
49 
49 
13 
39 
06 
39 
48 
39 
39 
14 
710.720 

71  03  34.97 
01  49.85 
17  22.60 
05  56.88 
04  08.00 
04  15.24 


710 

// 

28.74 
48.84 
18.44 
08.47 
31.05 
03.63 
38.35 
3r.  92 
41.00 
42.19 
18.04 
00.96 
58.26 
20.79 
04.85 
46.73 
09.(6 
49.57 
41.75 
38.50 
41.58 
48.10 
37.13 


Authority.   Refe»^iice. 


06 
10 
07 
05 
10 
07 
04 
03 
06 
04 
08 
05 
02 
08 
06 
11 
10 
05 
03 
02 
06 
01 
04 
07 
10 


05 
02 
02 
08 
09 
09 
09 
08 
10 
04 
06 
05 
12 
02 
10 
02 
02 
07 
17 
13 
04 
02 


C.&G.  S. 
....do.... 
-...do-.-. 
...do..-. 
....do.... 
....do  ... 
....do.... 
....do..-. 

do.... 

! do-... 

, do.... 

...do.... 

...do.... 

...do.... 

...do.... 

...do.... 

...do.— 

...do  —  . 

...do... 

...do.... 

...do.... 

...do  — - 

...do.... 


00.44 
29.71 
09.14 
04.66 
58.83 
49.70 
38.04 
40.46 
27.65 
43.71 
52.72 
40.61 
47.30 
05.04 
33.64 
16.46 
19.09 
13.14 
36.64 
36.60 
48.05 
47.54 
15.35 
15.07 
40.24 
00  04.82 
OS  58.18 
08.27 
23.21 
17.60 
45.^4 
56.  ?2 
25.42 
15.00 
45.38 
46.90 
27.12 
58.03 
34.67 
24.81 
48.11 
23.84 
19.61 
38.62 
28.04 
15.47 
2.29 
16.29 
28.86 


.do.. 

do., 
-do.. 

do., 
-do- 
-do- 

do-. 

.do- 
do., 
do.. 

-do- 
do., 
do.. 

-do.- 
do.. 
do., 
do.. 

.do.. 

-do.. 

-do.. 

-do.. 

-do.- 

-do- 
do- 
do-- 

-do-. 
do.- 
do.. 
do.. 

.do.. 

.do-, 
do., 
do.- 

-do.. 

.do.. 

-do.. 

-do.. 

-do.. 

.do.- 

.do.- 

-do- 

.do.. 

-do.. 

.do- 
do- 

.do.. 

-do.. 

.do.. 

-do-. 

.do.. 

.do- 

-do.. 

.do.. 


uigiiizeo  Dy  x^jv^v^^'i  i\^ 
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Name. 


Itch  (Taunton  Birer)  . . 

:nry 

i-rbert 

rrrmg  River,  spire 

gh 

ppin  Hill 

SDt , 

^8««; _ 

finsnn 

'Sandford 

mbaU , 

ng 

JifRock 

I'l«»w(X)d 

r*h  i  Taunton  River)  . . 

rtin 

.<on 

29«rhi2setts  south  base 

rrapoisett 

il'IoW 

w 

hols 

>ta« 

nhDigfaton 

•ton, dark-red  spire ... 

I  Hill 

'.-i/ord 

i' « Taunton  River) 

<-k$«and 

cksand,  2 

imond  Hill 

?e 

iT 

rh 

fehfap 

a«tLs 

^►ihousoHlll 

•^r^et 

tfeetinghonse 

^pire 

frset,2 

iwlj^'tty 

S'hite  spire 

sail  factory 

P  Brook 

[» Brook,  church 

ewall 

izey  belfry 

more 

iton: 

nitarian  Cliurch 

ron  works,  chimney. . 
p^ph 

>her 

:l(<ition : 

oath  base 

orthbase 

\'T - 

ibnm 

•r  tower 

trworks 

amoe 

or 

ains — 

more 

1 

Is 


Latitude.     |    Lon^tude. 


4lo-4«o 


41 


53 
54 
51 
40 
60 
67 
52 
63 
68 
85 
53 
64 
45 
47 
53 
47 
54 
54 
54 
42 
51 
49 
48 
32 
51 
58 
54 
54 
54 
30 
29 
48 
45 
61 
54 
53 
53 
60 
43 
44 
44 
46 
43 
53 
52 
53 
44 
44 
53 
45 


54 
62 
60 
4A 


60 
54 
54 
63 
60 
54 
53 
54 
52 
52 
45 
54 


01.44 
23.12 
45.41 
13.01 
57.62 
62.71 
38.90 
11.99 
20.81 
37.56 
48.80 
22.66 
22.82 
30.90 
27.74 
38.18 
23.42 
29.24 
40.92 
40.47 
11.22 
33.06 
25.97 
13.02 
14.62 
10.49 
51.24 
08.02 
12.54 
01.73 
66.40 
27.20 
33.46 
30.08 
08.44 
44.16 
19.88 
01.41 
41.20 
07.60 
11.54 
17.88 
41.05 
20.27 
57.87 
12.16 
56.97 
80.40 
34.08 
08.22 
87.91 

04.57 
54.11 
60.36 
31.46 
22.47 

13.04 
25.94 
23.22 
25.41 
46.52 
11.20 
08.94 
40.30 
43.06 
12.51 
03.10 
19.08 


710.720 


71  06 
OB 
05 
07 
06 
20 
05 
02 
04 
07 


16 
07 
02 

m 

08 
04 
18 
12 
06 
06 
06 
07 
06 
10 
16 
03 
02 
07 
07 
07 
07 
06 
02 
02 
02 
06 
10 
10 
10 
07 
10 
02 
01 
01 
07 
07 
02 
13 
02 


13.98 
12.80 
46.99 
02.58 
29.89 
62. 2r 
30.23 
19.21 
43.52 
65.53 
27.11 
49.49 
17.27 
02.32 
12.91 
33.80 
28.48 
11.14 
16.11 
51.76 
11.96 
58.42 
59.36 
25.83 
39.30 
55.37 
43.23 
12.26 
58.18 
12.18 
00.16 
43.35 
10.08 
17.02 
27.97 
12.70 
a5.87 
17.56 
00.12 
06.40 
06.80 
38.87 
08.16 
06.70 
30.97 
54.08 
23.16 
46.13 
04.19 
30.90 
20.91 


06  19.92 

05  88.55 

06  50.33 
06  43.07 
05  16.73 


Authority.      Reference. 


21 
21 
02 
01 
19 
08 
02 
05 
05 
05 
08 
02 


C.&  a.8. 

.-..do..-. 

do.... 

do.... 

do.... 

do.... 

do.... 

do..-. 

do 

do 

do.... 

do 

do.  .. 

do.... 

do 

do... 

do..-- 

do.... 

do.... 

do.... 

do.... 

do 

do.... 

do... 

do.... 

do.-.- 

do.... 

do.... 

' do 

I do... 

I do. 


28.68 
20.08 
57.83 
66.49 
21.06 
50.62 
30.19 
11.67 
62.70 
31.91 
27.35 
44.92 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do- 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 


.do. 
-do. 
do. 
.do- 
.do. 


.do. 
.do. 
.do. 
do- 
-do. 
.ao. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Rept.  *85. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Digitized  by 


Google 
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Name. 


AchilleB 

AJax 

Aldrich 

Anderson,  bam  cnpola 

Anthony  

Mill 

AppoTinng,  spil^.^ 

Arnold _...,,..„, 

Aiutin 

Baboock-,,, 

BtIcK  boose,  north  cbtmne; 

Barber  Heigbt--. ^... 

Barker. 

Bam  ctipola , .^.. 

Bam,  white  cupola......... 

Barn,  west  gable,,,,-....- 

BattF 

Farm 

BoaoQoipolti . ^.....^.. 

Bea<:onpolo  (BoTden) ,,.,.. 

BeavertaU,  Ii^ht-bous4^ 

Do 

Bentley... 

BijfHill 

BlcK'k  Iwlaud-^..*.^^.-.. 

Derrick 

North  liKbt-huuse  (lS74i 

North  liKlitlKmst?<lH.'Wi 

SouthefLttt  lii^ht-hou^iH  a^76) 

Bonier  Hill  topfjgrapbjfiil  jjole 

Boflton  Neek  ..^^. -...,., 

Brlstuh 

Court-house.^^ 

Meth<>di&t  church. . . . , 

Br-jBdHilL...... 

Brown  iB-},  hooiKj  chimney    

Brown  t  E,  L  bon «**  va pola  ' 

Browning,  hoiiflo  chimney 

Br<>wniTig  ( W,T.  i .  Iioui«t,  irtniter  chim- 
ney. 

Bullock  Neck  (Borden) 

Bullock  Neck 

BuUockNeck,  2 

Bunker  Hill 

Bushy  Hill 

Buttonwood  House,  cupola 

Butte 

Butts,  2 

Calf  Pasture  Point 

Castle  HiU t 

Castle  Island  Beacon  (1843) 

Champlin 

Church  Point  r..' 

Church  Point,  2 

Coal  Mines,  middle  chinmey 

College  Hill 

Commons , 

Conanicut,  north 

Conimicut 

Cormorant  HUl 

Cornell 

Cranberry  Hill 

Cranberry  Hni,  2 

Davis  (O. ),  house,  east  gable  chimney 

Dawley 

Diamond  Hill,  tree 

Dumplin 

Dumplin,  2 

Dunn  House,  white  chinmey 

Dutch  Island : 

Flagstaff  (1868) 

Light-house  (1868) 

Dyer  island 

East  Bock 

Fairground,  tower 

Fishnouse,  chimney 

Fogland  Point  House 

Fort  Adams : 

Fhigstaff  (1869) 

Flagstaff  (18i8) 


Latitude. 


410-420 


41  19 
20 
50 


15.86 
86.86 
23.92 
41.81 


88 

46.85 

41 

47.30 

41 

66.84 

46 

14.48 

24 

26.28 

42 

44.36 

29 

00.61 

81 

44.87 

38 

23.01 

32 

06.72 

42 

22.66 

28 

36.10 

32 

13.24 

45 

34.90 

60 

42.47 

00 

08.26 

26 

66.86 

26 

67.89 

21 

61.91 

23 

26.36 

10 

32.08 

09 

10.01 

13 

39.66 

13 

29.16 

00 

10.12 

28 

26.74 

28 

19.08 

40  12.66 

40  16.39 

24  89.96 

19  54.22 

46  04.44 

'  00.82 
12.44 


82 
28 


42.27 
42.90 
43.00 
10.16 
43.99 
19.12 
65.84 
65.74 
40.62 
63.02 
13.97 
16.00 
16.04 
00.12 
00.92 
00.94 
18.85 
15.21 
24.86 
01.67 
87.22 
18.96 
20  53.28 
20  63.40 
66.91 
12.06 
46.62 
46.68 
46.69 
06.88 


21 

30 
29 
34 
27 
81 
34 


28 
28 


19.30 
48.28 
57.26 
04.65 
16.61 
41.97 
42.90 

45.88 
47.61 


Longitude. 


71o-7«» 


71 


48 
•41 
40 
17 
13 
82 
27 
23 
28 
18 
16 
26 
12 
22 
16 
23 
22 
24 
27 
26 


46 
46 


84 
84 
83 
88 
26 


47.64 
17.40 
11.00 
28.46 
18.64 
47.82 
30.08 
41.75 
41.00 
24.80 
20.91 
28.10 
06.65 
36.96 
55.43 
28.36 
36.23 
35.80 
01.26 
43.16 
69.42 
59.57 
33.28 
06.49 
30.64 
08.80 
34.74 
83.06 
08.89 
29.70 
05.43 


16  26.67 

16  81.88 

88  42.82 
46  26.62 

23  24.20 
26  49.64 
84  86.28 

21  86.11 

21  27.69 

21  85.16 

39  16.36 

83  40.56 

25  58.28 

15  06.56 

15  07.48 

24  18.90 

21  28.80 

17  12.20 
46  47.77 

46  47.91 
12  23.96 
12  21.01 

16  26.83 
24  00.63 

48  54.70 

22  19.87 

21  29.44 

49  08.45 
09  16.62 

47  22.77 
47  22.80 
44  09.26 

89  02.68 
46  28.73 

22  07.86 
07.86 
07.44 


46 


22 
46 


24  04.75 

24  17.18 

17  66.49 

11  88.84 

16  27.84 

26  51.84 

13  11.66 

20  20.26 

20  14.24 


Authority. 


C.  AO.S.... 

Bept  85. 

do 

Do. 

do 

Bull.  122. 

do 

Bept.  »85. 

do 

Do. 

do 

BnlL12S. 

do 

Bept.^ 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do- 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do 

do 

Do 

do 

Do 

G.S        

Bull.  US 

C.&0.8 

do 

^%o^ 

do 

Do. 

do 

Dr». 

do 

Do. 

do 

Do. 

do 

Do 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Bull.  IS. 

do 

Kept. -85. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do  — T-vi^ 

^o-^S 

leg^ 

Reference. 


>™".)     GEOGRAPHIC   POSITIONS   IN   THE    UNITED   STATEa  33 

RHODE  ISLAND-Oontinned. 


Name. 


Latitude. 


ortHill J 

ort  Indepefzadence 

ort  Independence,  2 

our  Comers,  belfry 

ox  Island 

House  chimney 

i>x  Point,  rolling-mill  chimney . 

rMidin '.. 

ibta.. 


41o_42o 


ibJ*.2 

>«t  Island,  light-house  (1843) . 

T'old  Island 

Bam  cupola 

)Teniors  Island 

neen,  bam  cupcda 

■eeaHill 

een  Point 

T5woid,  fjam,  south  cupola. . . 

ilfwayRock 

II. 


il  (Ben),  house,  west  chimney , 

iniltoQ  Hills,  cupola 

iTis.  bam,  east  cupola 

lardfA.P.) 

House,  center  chimney 

CasUe 


faHill 

rb  Rocks 

o"»x 

^Island 

;LsIand.2 

i  Island.3 

;ie  Island 

Barn 

rland.Lam  cupola. 


jf« 

bua  Champlin 

lyon 

lyon  (H-  Q.),  house,  center  chim- 

:i€  Point 

z^toti,  church  spire 

ttlCUt 

pp  Point,  house  chimney 

ion,  house,  flagstaff 

•rtyPole 

leCompton 

le  Oompton,  2  (1870) 

'harch  spire 

parrow 

jiarrow.  2 

tm^hoxise  Hill 

[in^homse  HQl,  2 

ifmomy 

ad 

at  Hope  (Borden) 

rjt  Hope 

r.tHope,2 

iford,  Cranston 

r*je  (Borden) 

•BLtiSLnaetU  church 

afi^aDsett  Bay ,  yellow  bam  cupola 

ittligiKt-houae(1863) 

itt  li^ht-honse(im3) 

af^»iikauiut 

pi«-»rt : 

r*  )n-son'8  house  flagstaff 

?jnrcli  - 

•^•jinont's  house  cupola 

:ahoUc  church  spire 

•-<-#4ii  House 

Weeden 

a  Poposquash 

a  Wmamill 

ieast  eomer  of  Connecticut 

1  west  comer  of  Rhode  Island 

*  Xt*ok 

A  Point - 

Bull.  123-^:— 3 


20 
47 
47 
34 
38 
33 
48 
35 
29 
29 
29 


21 
33 
22 
41 
32 
33 
43 
35 
33 
22 
28 
24 
24 
19 
32 
37 
21 
88 
38 
38 
36 
36 

da 


22 
23 
22 

47 
28 
47 
18 
37 
21 
31 
31 
30 


01.27 
34.44 
34.41 
31.62 

16.24 
15.00 
60.70 
41.35 
36.69 
30.64 
36.09 
04.80 
Oe2.0B 
19.42 
42.34 
24.70 
03.60 
58.09 
49.82 
12.06 
08.27 
57.40 
19.74 
23.25 
34.68 
55.10 
31.66 
61.08 
47.56 
29.18 
40.38 
40.48 
40.48 
10.30 
00.07 
04.17 
14.56 
41.81 
16.39 
25.33 
66.41 

46.34 
48.00 
47.84 
22.58 
33.40 
41.54 
12.88 
12.44 


46.05 
47.79 
26  45.32 
26  43.17 
37.05 
14.04 
27.56 
26.18 
26.62 
13.10 
34.35 
83.60 
01.  n 
30.64 
30.00 
41.08 


30 
38 
40 
40 
40 
46 
46 
29 
41 
4:3 
43 
48 


27 
29 
27 
28 
28 
22 
40 
35 
01 
00 
19 
19 


51.76 
14.46 
52.17 
49.06 
53.24 
54.29 
&4.61 
16.01 
24.82 
29.15 
46.49 
46.31 


Longitude. 


71o_72o 


71 


49 
23 
23 
11 
25 
25 
23 
33 
16 
16 
19 
20 
20 
30 
26 
35 
24 
14 
19 
17 
16 
26 
40 
19 
33 
27 
47 
12 
26 
42 
16 
16 
16 
21 
22 
11 
22 
39 
39 
37 
37 


15.13 
33.38 
83.49 
22.41 
04.48 
06.59 
65.82 
66.30 
29.18 
28.38 
39.10 
42.02 
41.06 
12.29 
31.26 
51.59 
43.18 
20.83 
58.34 
05.69 
41.43 
17.05 
^.64 
17.59 
04.20 
28.37 
20.57 
50.46 
08.78 
14.66 
50.58 
60.79 
60.82 
50.62 
00.42 
46.08 
36.23 
52.97 
55.33 
01.43 
06.67 


Authority.       Reference. 


22  41.04 

31  33.54 

21  57.48 

63  07.68 

12  48.97 
37  21.90 
11  00.71 
11  01.69 
10  18.35 
27  24.74 

27  24.36 

28  33.93 
28  33.65 
18  37.43 

13  11.91 

14  26.15 
14  26.21 
14  26.00 
33  15.83 
10  05.61 
25  33.46 

27  13.58 
20  21.88 
20  22.31 

28  03.06 


C.&G.8. 

...do..-- 

do...- 

do.... 

do.... 

do.... 

do.... 

do.... 

do--.. 

do-.-. 

do.... 

do.... 

do.... 

do.... 

do.... 

do--.. 

do.... 

do.... 

do--.. 

do--.. 

do..-- 

do.... 

do.... 

do-... 

do.-.. 

do.... 

do.... 

do.... 

do..- 

do...- 

do-... 

do-... 

do-... 

do.-.. 

do.... 

do-... 

do.-.. 

d6.... 

do.... 

do--.- 

do.... 


.do. 
-do. 
-do. 
-do- 
.do- 
-do. 
-do- 
-do. 
.do. 
-do. 
-do. 
.do. 
-do- 
-do- 
-do- 
-do- 
-do. 
..do. 
.do-- 


Ropt.  '85. 

Do. 

Do. 

Do. 

Do. 

Do. 
BuU.122. 
Rept.  '85. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 

do '  Rept.'a5. 

do ;         Do. 

do i         Do. 

do '         Do. 

do Do. 

do I         Do. 


28,23     do. 

49.71    ' do. 

23.46     do- 

49.38    i do. 

30.60    ! do. 


21 
18 
18 
18 
18 
33 
18 
15 
48 
47 
45 
45  19.44  , do. 


16.31 
12.28 
16.  ]K 

58.02 
19. 84 


-do. 
-do. 
-do . 
-do. 
-do . 
-do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

J^ogle 
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Name. 


Latitude. 


Longitude. 


Authority.    '  Beferenoe. 


Nye*8  (R. )  houae,  white  chimney 

Paine 

Pappoose  Squaw 

Pappoose  Squaw  ,2 

Paradise  Rock 

Patience 

Pawhungemock,  church 

Pawtucket : 

Spire " 

DarkBpire 

Pawtuxet 

Borden 

Beacon  (1843) 

Church  spire 

PelegTifl 

Peirce : 

Bam 

BamcuT>ola 

Pine  Hill 

Pocasset 

Point  Judith 

Light-hou.se  (1838) 

Pojack 

Pomham - 

Beacon  (1843) 

Poorhouse : 

Belfry 

Northeast  gable 

Portsmouth,  l)elfry 

Portsmouth  Grove,  flagstaff 

Potter's  windmill  shaft 

Potter's  (widow)  bam 

Potter's  (A. )  house  chimney 

Potter's  (Dr. )  house  chimney 

Prince 

Prospect  Hill 

Providence : 

Baptist  church 

Congregational  church 

High  Street  church 

[Jnitarian  church 

Quaker  College 

Vitriol  works  chimney 

Prudence  

2(1869) 

Island,  light-house  ( 1861 ) 

Island,  light-house  ( 1869) 

South 

Quaker 

Quonochontaug 

Quonsett 

Quonsett,  2 

Quonsett,  3  (1868) 

Reynolds 

Rocky  Point 

Hotel  chimney 

Rose  Island 

Placstaff 

Rumstick 

Sable  Point 

Sakonnet  Point 

Sanders's  ( E. )  house  chimney 

Sandford,  mill  cupola 

Sandhill 

Sandy  Point 

Schoolhouse  chimney 

Seventh-Day    meetinghouse,  north 
chimney. 

Shannock 

Shaw's  ( Peter)  bam  cupola 

Sherman 

Sherman 

Sherman's  (J.  P.)  house  center  chim- 
ney. 

Sherman,  house  chimney 

Signal  flag 

Simmons 

Simmons,  2 

Slate 

Slate   HUl,  flagstaff  (1860) 

Smith,  bam  cupola 


41o_4So 

o         /  '/ 

41  21  54.63 

Oe  18.85 

ae  15.20 

89  15.20 

30  05.51 

39  33.47 

30  20.06 


7lo_72o 


62 
62 
45 
45 
45 
45 


21 


36.04 
53.95 
56.80 
14.19 
35.56 
50.12 
18.75 


48  22.47 
25  34.08 
38  00.47 
80  09.42 
21  54.84 
39.88 
04.92 
46  42.15 
46  35.13 


30  26.86 

35  21.98 

36  13.34 

35  13.03 
SO  56.30 
83  18.00 
30  29.90 
27  00.95 
44  34.61 
49  44.64 

49  38.92 

49  12.90 

49  05.73 

49  27.89 

60  00.66 

49  49.56 

36  24.42 
36  22.23 
36  21.34 
36  28.98 
34  44.45 

34  57.38 

19  59.99 

35  26.58 

35  16.00 

36  17.03 
33  45.55 
41  29.72 

41  21.91 
29  48.20 
29  47.52 

42  24.05 
46  02.38 

27  16.36 

20  26.32 
83  05.93 

21  40.62 
39  43.29 

32  18.25 
23  36.04 

28  05.19 

29  14.60 

30  16.94 
30  16.94 
23  25.18 

33  47.42 

35  32.16 
29  32.29 
39  32.08 
32  21.01 
Si  22.15 

36  00.02 


71  46 
33 
18 
18 
15 
21 
60 

22 


28.12 
44.99 
02.62 
02.45 
45.60 
24.58 
25.46 

68.84 
06.06 
13.05 
41.72 
60.95 
30.53 
40.42 

59.79 
60.74 
35.81 
32.36 
17.94 
64.73 
27.97 
28.04 
27.08 


24 
24 
25 
24 
23 
25 
18 
18 
18 
18 
19 
16 
42 
24 
24 
24 
26 
21 
21 
20 
20 
18 
22 
11 
44 
26 
42 
24 
23 
36 

38 
08 
30 
30 
31 

22 
25 

09 
09 
15 
15 
25 


C.&O.S Bept. 


.do- 
.do. 
.do. 
.do. 
.do. 
.do. 


Do. 
Do. 
Do. 
Do. 
Do- 
Do- 


do 

Do. 

do 

Do. 

do 

Do- 

do 

Do. 

do 

Do. 

do 

Do 

do 

Do. 

19  43. 

24  60. 

14  63. 

17  13. 
22  28. 
12  17. 
21  38. 
26  30. 

18  66. 
24  20. 


.-.-do- 
...-do- 

do- 

....do- 
....do. 
.-..do. 
—  .do- 

do. 

do. 


-do. 
-do. 

do. 
.do. 
.do. 

do. 
-do. 
.do. 
-do. 
-do. 


32.12 

60.78 
16.25 
19.99 
66.34 
21.92 
42.59 
41.81 
14.46 
30.35 
32.96 
18.34 
37.33 
33.70 
23.02 
23.30 
62.10 
60.06 
56.52 
34.44 
34.30 
07.76 
06.14 
46.09 
46.60 
53.60 
17.39 
87.14 
83.82 
80.00 

21.49 
45.72 
66.19 
66.02 
45.62 

24.25 
42.20 
34.21 
34.06 
59.04 
66.41 


.do.-., 
-do.... 
-do.... 
.do..-, 
-do.-. 
..do.... 
..do.... 

do.... 

do-., 
.do.... 
-do.... 

do.... 
..do.... 
.do.... 
.do... 
.do BnU.  1^ 


Do. 
Do. 
Do. 
D>. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Dou 
Do. 
Do, 
D*>. 
Do- 
Do 
Do 
Do. 
Do, 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 


Bept.  85. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
D<». 
Do 
D>. 
Do- 
Dtv 
Do. 


do Do, 

do I  Ikv. 

G.S I  B11ILI22 

C.  &O.S Rept.>a 

do J  Do. 


..do 

..do 

..do 

..do 

..do 

..do 

:ecS-sy  -■^filVy  V5^>  — 

O 


Dou 
IX*. 
Do. 
Do. 
Do. 
Do. 
Do 
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Nune. 


( PortsmdHth : 

ii-»x>pal  chvcH  tower. 

nion  church  tower 

Rok 

i>land 


erf2),  Warwick 

It  Island,  house,  north  r^ble . . 


racopola 

ase  chimDey . 

■aph 

^ph.2 


Latitude. 


o       '         // 

41  ss  so.ao 

33  30.18 

34  2».m 

41  17.40 

40  43.» 

40  38.87 

47  10.00 

U  44.13 

f»  04.96 


on^copola 

raphical  pole,  near  post  road. 

raphical  pole,  3 

-aphical  pole,  4 

laphical  pole,  6 

Hot.  Gloacester , 

Hill,  church 

•t 

ft  Xeck  (Borden) 

1.  house  cnpola 

Hill .„ 

I'Ean  Hotel 

rH: 
rvtaff  . 


rch.graj  spire  .. 
n'h.  white  spire  . 


bodLn  apire 

•onilhSi) 

kVac-ond^) 

k%ht-lioii8e(l863). 
kNeck 

an 

t-house 

bouse  chimney 

Coventry 


l. 


land.  New  York  Club  flag- 


'^  <  D. }  house,  east  chixnney . 

chimney - 

lohimney 


fuiy 

«t  church 

-uf>afte(1888)_. 


nill. 


M«B9>- 


:et. 


.  cupola 
e.  cnimi: 


ui^e.  cnimiiey. 


32.  B2 
01.34 
47.83 
47.28 
48.66 
30.25 
41. 8S 
17.94 
59.28 
00.68 
40.34 
02.85 
59.23 
45.02 
25.62 
54.17 
15.82 


26  05.08 
26  25.58 
26    24.25 


•43 
43 
42 

38 
40 
41 
18 
18 
28 
39 
22 
25 
38 
27 


48.47 
48.78 
48.74 
25.02 
01.43 
21.10 
49.93 
14.19 
22.37 
37.21 
50.89 
56.66 
44.42 
00.81 


•21    50.88 
24    56.65 


20.46 
46.09 


30.54 
06.68 
19.58 
15.92 
23.40 
29.63 
24.38 
23.20 
33.62 
33.66 
23.22 
40.81 
31.40 
41.87 


Longitude.       Authority.    |  Reference. 


710-72° 


71 


L5 
15 
25 
13 
29 
29 


30 

25 
27 
20 
20 
32 
12 
35 


42.34 
21.90 
08.67 
14.68 
40.68 
49.30 
55.92 
56.  a5 
40.02 

34.93 
37.94 
11.63 
11.01 
15.70 
50.91 
54.60 
17.72 
40.78 
31.32 
16.48 
35.23 
33.74 
36.28 
45.68 
60.29 
06.00 


30    40.06 

29  50.95 

30  11.06 


I 


j  C.&O.S Rept.'86. 

I do Do. 


do.... 

Do. 

do.... 

Do. 

do.... 

Do. 

do.... 

...    Bull.  122. 

do...- 

...   Rept. '85. 

do.... 

Do. 

do.... 

Do. 

do 

Do. 

do.... 

Do. 

do 

Do. 

do 

Do. 

do.... 

...1  Bull.  122. 

do.... 

...   Rept. '85. 

do.... 

-.;         Do. 

do...- 

...1         Do. 

do.... 

-.-,         Do. 

do...- 

...1         Do. 

do 

...    Bull.  122. 

do...- 

...'  Rept. '85. 

do 

Do. 

do.... 

Do. 

do-... 

Do. 

do 

Do. 

do 

Do. 

17  04. 

17  02. 

17  37. 

23  36. 

22  43. 

22  49. 

51  17. 

51  32. 

26  05. 

39  49. 

33  15. 

45  15. 

15  42. 

11  59. 


do 

do 

do 


40    52.84 
27    16.40 


29  18. 

27  04. 

27  19. 

28  02. 
27  21. 
27  05. 

26  22. 

27  00. 
38  32. 
11  02. 
43  59. 
11  50. 
11  50. 
U  10. 
33  15. 
87  28. 


19    23.20 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do- 

do. 

do. 


.do 
.do 


-...do. 
.-..do. 
...do. 
....do. 
....do. 
.-.do. 
....do. 
....do. 
....do. 
..-.do. 
...-do. 
....do- 
.-..do. 
....do. 
.--.do. 
....do. 
.-.-do. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Bull.  122. 


do Rept.  '85. 


-..-do 


do. 

.--do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 


CONNECTICUT. 


Mount  Riga 42 

It  line  (Borden) 


nnr-hino  -works  cupola. 


42"'-48«  I        78°-74«  j 

00    43.33      73    27    57.84  I  C.  &  G.  8 Rept. '88. 

02    58.78  29    42.92  do I         Do. 

41»-42<'  710-72°  I 

41    19    49.32  I  71    54    26.23  ': do Do, 

47    69.79  I         27    21.40  ! do |  Bull. 

uigiiizeo  Dy 


Google 


I 
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Name. 


Latitude. 


Longitnde. 


CTiapman  Hiil.... 

EeUHilUi!......, 

Frost- 

Grant  mil.., ., 

JtmaME^.. _..... 

X*nte™  Hill 

Mor^n  Pnint,  licht-hEHise  (1874^1886). 

MrJllJit  RlKiUcihli  BaU  pL*i4k) 

Ntiank,  jti>Ireil8ttJ). , 

Nnrth  Stotiington 

J^'ortlu-jifHt    corner    of    Oonnecticnt 

Pftlmer 

PortcTsville,  spire  ( 1835 ) 

PowkhiinK'^mm^k  church  (1838) 

gllJlr.'atni^. „.. 
liiii  NliLiiitlr 

llutt'l  rtjvj^taff„.„.. 

Rflpf  tiplnille  UB35)  _ 

Boail  Mwtinfe'houso  (1H38J 

6*indford ....._...... 

Btoniu^ton : 

Moetinghonfie  [1S35)  _ 

Harbor,  light  bouse  C 1873-1886)  ... 

■Walnut  Hill_......_ _. 

WanjiiuKst?t  ,.. - 

'Wilfox,  iL^h  worlts,  lirick  chimney 

Allen 

Arnold  Quarry 

Avery  mil 

Avery  Hill,  2 

Avery  Point 

Avery  Point,  2  (1882) 

Ayer 

Bailey 

Bald  Hill 

Do 

Baldwin 

Barker  

Bartlett 

Beacon 

Hill 

Hill,  3  (1882) 

Beckwith 

Bethany : 

Church  spire 

South 

Bigelow's  house,  chimney 

Bin  Hill 

Block  Point 

Block  Point,  2  (1882) 

Bluff  Point 

Bog  Hole  Hill 

Bog  Hole  Hill,  2  (1861) 

Bones  Hill.... 

BookHiU 

Boulder 

Bradley 

Brainerd 

Branford,    Congregational     church 

spire  (1876). 
Branford  Reef,  beacon  (1881-1882)  .... 

Brethren 

Brewster's  Factory  cupola 

Bridge 

Broadway  church 

Brockway 

Brooks 

Browning 

Buckingham 

C 

Camp  HiU 

Canal  Dock 

Case 

Cedar 

Do 

Do 

Centerville,  church 

Champion  House  flagstaff 

CJhapln 


41o_4j5o 

Off 

41    29  38.28 

22  49.87 

20  57.57 

25  25.17 

26  31.63 

27  37.93 

18  69.43 

00  43.33 

19  83.76 
25  59.53 

01  24.82 

21  37.29 

21  14.80 
30  20.06 

23  15.29 

18  40.34 

18  23.16 

22  23.44 
27  42.80 


20 
19 
25 
19 
19 

41° 

41  17 
28 
28 
20 
18 
18 
19 
2-2 
58 
27 
24 
15 
14 
18 
17 
17 
21 


12.24 

42.72 

14.80 

44.65 

50.45 

420 

40.30 

26.06 

02.99 

21.52 

57.69 

57.02 

55.92 

51.64 

25.89 

43.10 

06.00 

15.84 

54.10 

48.03 

34.65 

ai.38 

12.60 


25  30.92. 

23  34.15 

18  09.63 

20  11.29 

17  00.68 

17  n.78 

18  53.97 
18  49.74 
18  49.74 
27  49.24 
22  06.53 
14  34.79 
17  14.20 
29  18.49 
16  52.23 


13  10.78 

24  53.18 
18  09.46 

33.28 
84.05 
23  23.04 

25  24.26 
25  05.54 
23  5(i.35 

16  14.33 
1ft  30.41 

17  38.30 
31.63 
08.33 

22    41.96 

17  43.14 
28  01.50 
27    42.76 

18  01.01 


17 
31 


31 


710-72° 

o         f  /' 

71  51  40.57 

51  04.35 

51  08.25 

54  0605 

49  15.00 
56  40.83 

50  23.67 
27  57.84 
60  13.14 

51  20.72 
48  04.20 

65  41.92 

58  24.87 

60  25.46 

56  58.57 

58  46.45 

68  29.42 

54  51.18 

56  50.30 


54 
54 
54 
55 
57 

72«- 
72  58 
80 
02 
04 
08 
03 
21 
04 
11 
25 
04 
48 
42 
08 
24 
24 
21 


21.08 
21.59 
35.66 
16.93 
13.04 

78« 

28.88 
28.54 
58.  n 
05.25 
52.58 
52.68 
38.38 
56.93 
55.03 
06.86 
40.25 
34.22 
44.85 
58.98 
08.85 
09.32 
23.04 


59  47.33 

58  03.90 

54  04.21 

59  08.35 
12  19.75 
12  17.37 
02  04.97 
18  56.90 
18  53.95 
04  4104 

24  47.38 
42  21.46 
49  28.04 
81  35.95 
48  40.61 

48  20.68 

55  48.69 

54  88.73 

55  59.19 

04  33.65 
23  18.73 

25  42.99 
06  23.63 
23  47.90 
54  21.30 
34  13.41 
54  62.r3 
63  32.34 

05  25.87 
23  40.05 
57  44.57 
54  11.60 
27  53.32 

06  45.28 


C.&G.^ BnlllS. 

doTT. Bept/SL 

do Rept.* 

Do 
Do 
Do 
Do 
Rept.'fi 
D.). 
D«) 
Do. 


.....do. 

do. 

...-do. 

....do... 

....do... 

do... 

.....do... 
....do... 


.do Rept.  J*<^ 

-do Do 

-do I>1 

.do Do 

.do I        Do 

-do Do. 

-do Do 

.do Rept.  S5 


.do. 

do. 

do. 
.do. 
.do. 


Rept   >* 
Do 
Do. 
Do. 
Do. 

Da 
Do 
Do 
Do 
Do 
Do 
Do 
Do 

do Bnll  1:2 

.do Rept   !<? 

D. 


do 

do 

do 

-do 

-do 

.do 

do. 
-do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

>0D.  cupola 

410-420 

41    31    41.22 
16    07.90 
29    52.78 

24    50.58 
24    04.64 

21  56.86 

23  12.86 

31  27.38 

14  00.82 

16  39.89 

15  42.21 
15    42.48 

24  38.76 

17  55.09 
24    03.62 
17    44.40 

24  32.33 
17    03.14 
35    48.75 
23    12.14 

25  06.94 

17  01.99 

22  27.19 
22    26.18 

18  36.18 
15    23.67 

15  23.91 

18    35.20 
18    27.90 
12    43.18 

32  06.89 
31    06.86 

16  20.43 
18    57.92 

18  57.91 

15  49.62 

31  01.07 

16  58.77 

28    49.29 

27  37.70 
46    06.56 

16    32.08 

16  41.82 

19  37.42 
19   42.43 

19  81.46 
21    61.48 
21    51.48 
21    52.97 

32  06.35 

20  38.36 

21  18.26 
21    09.96 

21  11.06 
20    33.33 

17  47.40 
16    14.79 
20    47.82 
20   88.28 

16  66.92 

18  12.40 

17  66.34 

26  6^.58 
25    35.82 
17    67.66 
56    57.08 

28  45.66 

19  20.44 
17    62.84 
15    35.22 

20  31.54 
49    00.26 

17  30.24 

22  38.27 

18  26.80 
18    25.09 

72o_7to 
o       /         // 
72    04    60.63 
54    07.34 

54  12.18 

25    45.96 

27  15.16 

57  05.62 

55  28.34 

25  63.56 

58  48.15 

31  38.74 

23  14.28 

28  14.78 

26  52.80 

50  58.08 
06    27.44 

32  29.65 
06    33.94 

54  13.96 
88    46.76 

26  04.78 

55  42.34 
66    16.64 

24  47.58 
68    48.29 

53  26.31 
28    33.14 
28    83.26 

58    26.83 
58    08.81 
39    14.45 
06    28.42 
04    09.50 
21    15.08 
21    56.98 

21  67.00 

27  68.71 
04    63.78 
58    58.50 

26  48.97 

27  83.73 

38  4L38 

52  04.15 
62    19.72 
64    17.44 
64    28.82 

04  81.67 

22  27.20 
22   27.19 

22  24.74 
32    07.63 

28  49.06 
28   33.57 
28    34.24 

23  82.43 
28    49.09 

54  07.40 
54    18.57 
00    40.66 

05  30.16 
58    35.12 

16  13.48 
66    36.16 
26    31.49 

53  60.06 

06  47.94 
58    18.88 

17  16.50 
21    06.84 
36    61.65 
80    43.34 

51  11.30 
23    14.32 

39  86.26 
04    64.20 
00    21.29 
00    19.93 

C.  &G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

1 

Rept.  '88. 
Do. 

d  worlra  ventilator 

'.church spire  -.-._. 

Do 

linf __.—._...- 

Do 

Do 

tin-srs) 

Do 

t.i<isr5)   

Do 

•Hill , 

Do 

int 

Do. 

burch  spire  (1882)  - 

Do 

iPoint.„.?:..T..:.:.:....:. 

Do. 

Point,  2  (1882) .• 

Do 

Do 

Do 

one 

Do. 

Do 

it 

Do. 

r _.  .     . 

Do 

erBpire 

Do. 
Do 

Jtt 

Do 

Do 

Do. 

Do 

rirk  rhtir^-b,  *?pire 

Do 

Qd 

Do 

id.  2  (1888) 

Do 

n: 

Do. 

i  Congregational  church  ... 
Land.  li^t-hoiiae(1833-1882) . 
tTpole 

Do. 
Do. 
Do 

Do 

'^1,  flAgHtafT  . 

Do. 
Do 

«l» 

Do 

Do 

Do 

am: 

K'^ti'^nal  chnrc-h 

Do. 
Do 

:»al  church 

Do 

urd,  square  steeple,  green 
fr:lK73) 

Do. 

Do. 
Do 

Do 

i  1 IsTl) 

Do 

If  onse,  flagstaff 

Do. 
Do. 
Do 

Do 

Do 

-hurch  -.-—.- 

5^ 

Do. 
Do 

ati'^Tial '"httpfh, 

li  elmrch  (1861) 

Do 

1>-.- 

Do. 
Do 

;  il?*74) 

Do 

1  l.*%h:2)_- 

Do. 
Do. 
Do 

iiU.  fla^taff  (1882) 

i^rer,  2  (1882) 

Do 

r**^wery  cuijola 

Do 

Do 

Do. 
Do 

Bull.  122. 

c-hixirch -             

C.  &G.8 

do 

do 

do 

do 

G.  8 

Rept.  '88. 
Do. 
Do. 
Do 

i<-^«ic - - - 

Do 

Bull.  122. 

C.&G.8 

do 

do 

do JJ 

Rept.  '88. 
Do. 

pvfixit 

I>otot.2(1888) 

giiizeD^  VjC 
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Name. 


OrotonMonnment 

Grove 

Guard  House  Point,  chimney 

Haddam: 

Academy 

Ck)ngregational  church 

Court-house 

Haddam  Neck , 

Congr^ational  church 

Metbomst  church 

Flag 

Hadlvme.  church  cupola 

Hamourff  Cove 

Hamden  Methodist  church 

Hammonasset,  hotel  chimney 

Hammonasset,  2  (1882) 

Harrison 

Hartford: 

South  Congregational  church 

Arsenal  flagstaff 

Colt's  factory 

Old  State  House  cupola 

Windsor  avenue  church 

Hatchett  Point , 

Hatchett  Point,  2  (1888) 

Hayden  Point 

Hemlock 

Hemmingway 

Hen  and  Chickens  beacon  (1882) 

Higflninum : 

Congregational  church 

Methodist  church 

High  Hill 

Highlands 

High  Bock 

HiBhouse 

Hillside 

Hoadley  Neck 

Hogshead  Point 

Holt 

Honey  Hill 

Horse  Pond 

Horse.cupola  of  house 

Hotchkiss 

Howard,  1(1876) 

Howard,  2(1877) 

Huddenston 

Hungry  Hill 

Ives  cupola 

Indian  Neck 

Insane  asylum,  northwest  chimney . . . 

Jail  Hill 

Jeremy : 

North 

South 

Joe  Pos't  iiiht  '("1*861)'! " " ." " '. '". "'.'. "'.'.'. 

Johnny  Cake 

Jones 

Do 

Jordan,  church  tower 

Joshua  Rock 

Kelsey  Clinton 

Kelsey  Westbrook 

Kongscut 

Lancrofts,  cupola 

Lay  Hill 

Lay  Hill,  2  (1861) 

Lav  Hill,  3  (1882) 

Leoanon 

Ledge 

Lewis 

Lewis  Grove 

Locust 

LongHill 

i>oi"":i::::!:::i:""::!::!:!-!!!! 

Lord 

Lower  Pole  Hill 

Lyme,  white  Congregational  church 
(183&-1883). 


Latitude. 


o         >  ft 

41    21  18.02 

19  02.97 

15  5i:u 

28  44.81 

28  45.82 

28  50.68 

28  65.33 
31  47.50 
3U  54.47 

29  37.60 
25  58.58 
22  36.66 

21  11.38 

16  17.35 

14  55.84 
18  00.48 

45  34.82 

46  51.85 
45  24.28 

45  58.03 

46  56.74 

16  58.81 

17  08.63 

20  37.22 

22  27.28 

18  58.19 

15  12.16 

20  51.13 

29  54.66 

20  37.67 

15  56.18 

24  18.25 

19  40.61 

22  52.58 

15  27.63 

16  10.60 

25  41.32 

23  49.83 

17  36.20 

14  39.86 

23  43.87 

24  31.  ?2 
24  51.14 

20  57.06 

18  49.90 
18  81.60 

15  28.82 
33  06.02 
31  41.16 


Longitude. 


16 
15 
18 
23 
45 
27 
15 
18 
22 
15 
16 
41 
18 
16 
16 
16 
26 
25 
19 
16 
25 
26 
17 
24 
21 
27 
18 


13.61 
39.47 
46.91 
20.36 
12.79 
50.34 
37.80 
31.00 
51.84 
24.44 
27.00 
44.35 
05.15 
58.20 
58.20 
67.93 
26.56 
07.39 
14.73 
16.03 
02.22 
46.49 
20.  a5 
08.31 
30.88 
11.69 
46.45 


72o-78^ 

TZ    Oi  47.45 

52  67.23 

22  04.12 

30  .50.76 

30  56.05 

31  00.62 

20  28.36 

32  13.46 
30  63.26 
30  30.18 
24  21.36 
22  21.  m 

55  53.14 

36  10.39 

32  40.50 

49  45.16 

40  33.36 

40  34.00 

39  48.90 

40  23.38 

40  33.74 
13  43.53 
15  46.75 
22  38.52 
59  03.64 
52  12.37 

24  18.33 

33  20.20 
33  49.49 

37  4L96 

38  57.53 

56  07.91 

50  48.57 

57  57.35 

44  10.04 
38  1.5.26 
27  29.89 

21  34.38 

25  20.92 

45  31.08 

58  .53.50 
52  18.81 
62  33.05 
58  24.78 

41  33.02 

52  52.00 
49  19.76 
37  50.08 

04  49.15 

56  03.18 

56  02.96 

58  22.14 
25  05.28 

59  41.01 
27  32.46 
68  26.79 
07  42.35 

22  37.80 
30  27.65 
25  28.46 
30  10.15 

53  17.68 
18  Q2.0i 
18  02.06 

18  01.84 

60  38.96 

05  17.74 
12  03.15 

29  08.62 
27  17.72 

30  24.97 
30  47.08 
53  09.57 
20  47.42 
07  31.19 

19  66.01 


Authorit.r 


Refer«iM*-i 


C.&G.  S. 
...-do.... 
....do.... 


....do. 
....do. 
....do. 
....do. 
....do. 
.-..do. 
....do. 
...-do. 
...  do. 
...-do. 
....do. 
.....do. 
do. 


-do. 
.do. 
.do. 
.do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
.do. 


-do- 
.do. 
.do. 
-do. 
-do. 
-do. 
.do. 
.do- 
.do. 
.do. 
-do. 
.do. 
-do. 
-do. 
-do. 
-do. 
-do. 
.do. 
.do. 
-do. 
.do. 
.do. 


do.... 

do.... 

do.... 

do.... 

G.  8 

a&o.s. 

do.-.. 

....do.... 

do.... 

....do-... 
.....do.... 

do.... 

.....do.... 
....do.... 

do.... 

do.... 

do.... 

.....do.... 
....do-... 
....do.... 
.....do,... 
.....do.... 
....do.... 
...-do.... 
....do..., 
....do.... 
.....do.... 


uigiiizeo  Dy  K.jv^v^'i  i\- 


Kept.  2$ 

Do. 
Da 

Do 
Do 
Do 
Do 
Do 
Do. 
Do. 
Do. 
Do. 
Do. 
D(^ 
D.X 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Da 

Do. 
Do. 
Da 

Do. 
Do. 
D.>. 
Do 
Do. 
Do. 
D.--. 
Do. 

I>>. 
Do. 
Do. 
Do. 
I>x 
D*K 
Do. 
Do. 
D-.». 
IXv 

Do 
Do 

D-.v 
Do. 

Bon.  lid 

Bept.  •^^ 
Do. 
Do. 
Div 
Do. 
Do. 
Div 
D«» 
Do 
Dol 
IVi 
IX^. 
Do 
Do. 
Do 
Do 
Df'- 
Do- 
I>o. 
IkK 
Do. 
Du 
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Xame. 


^JJatitnde.     '    Lon^tnde.    I    Authority.      Reference. 


410-420 


irch  spire  (1838) 

:gn?gatioiial  church  spire  ( 1883 ) 


41 


ick 

iok,2(1882). 
eld 


rd 

e  House  Hill, 
ketesack 


town: 

holiccharch 

ian  Hill  Cemetery,  summer- 

>nse. 

th  Congregational  church  . . . 

th  CoQgreeationAl  church 

ileyan  College  chapel 

Ok- 


ie Point 

i»,  west  chimney. 

q: 

rch  spire (1838) ... 

rch  spire  (1874)-.. 

•pse  church 

Point 

lill,  New  Haven.- 


^nnel 

'Jphraim . . 
'arnafisus. 
*r(fipect.. 
T  Point... 


t.2(ise) 

riand  (3ement  Works,  smoke- 

ren: 

Congregational  church 

St  church 

t-house  (1833-1882) 

HaU 

house  cupola 

itiflc    Scnool,    observatory 

rer. 

Paul's    Episcopal     church, 

thwest  spire. 

itrick's  church 

^church 

ichnrch  

»m  House  Square,  flagstaff   . 
ilhous«e  cupola 

Wharf  light-house  (1873).... 
don: 

Congregational      church 
2». 
id    Congregational   church 


house  (1836-1888)  . 

spire 

n 


astonbury.  Congregational 


lilf  ord  church  spire, 
iven  church  spire... 

11. 


Uingworth,  Congregational 
a«J»-1882). 

ndBock 

innipiac 

effield  College : 

r  observatory  in    college 

inds. 

I  chimney  lightning  rod 

it^hhouse 

church 


10 
16 
20 
21 
21 
21 
30 
28 
36 
15 
24 


16 
18 
18 

28 
28 
20 
14 
18 
31 
30 
25 
27 
28 
28 
15 

ir 

17 


18  13.74 

18  30.72 

18  25.60 

17  53.48 

18  02.82 
18  35.10 

17  33.82 

21  18.23 

21  26.34 

18  SO.  90 

19  30.00 
23  58.85 
26  41.35 

17  35.88 
42  31.86 

22  05.84 

23  12.97 

22  36.82 
21  47.07 

19  00.52 

19  28.71 

18  47.00 

18  45.96 

16  44.40 

32  67.64 

18  50.61 

23  48.29 


44.80 
47.90 
35.17 
15.56 
15.28 
52.39 
30.13 
10.51 
OB.  68 
42.73 
23.65 

60.08 
17.08 

36.50 
23.25 
20.72 
48.22 
18.92 
30.40 

23.88 
23.90 
55.40 
32.70 
22.66 
13.47 
32.65 
51.80 
47.46 
08.61 
22.70 
37.52 
10.60 
06.83 
36.18 


34.78 
33.60 
66.40 
26.57 
55.57 
42.77 


72o_7to 

72  36  08.86 
86  12.79 
20    09.23 


C.&G.S '  Ropt.  '88. 


do Do. 

do Do. 

00   08.16    i do Do. 

00   03.53    ' do Do. 

60   20.97    I do Do. 

04    41.83    ' do Do. 

04    14.49     do Do. 

08   38.97    I  G.  S Bull.  128. 

27    48.90      C.  AG.8 Rept. '88 

56   30.60     do Do. 


39 


30 
38 
39 
61 
09 
10 


11.92 
48.19 


.do. 
.do- 


05.42     . 

...-do 

61.74     . 

...-do 

23.04     . 

.-..do 

47.65    1. 

...-do 

54.44    1. 

...do 

08.21     . 

—  .do 

55.31     . 

-.-do 

05  55.40    I do 

51  45.80     do 

68  39.53     do 

44  34.18    I do 

27  38.64    ' do 

05  13.43     do 

53  25.64    I do 

54  56.64     do 

24  40.54    ! do 

58  16.34    1 do 

40  65.47    I do 

28  20.94     do 

28  21.73    ' do 

68  30.97    I do 


63  88.15 

53  23.82 

54  16.13 
65  29.87 
57  08.48 

55  32.63 

65  13.86 


54 
53 
55 
55 
68 
54 


.do 

-do 

-do 

-do 

-do 

-do 

-do 


-do. 
.do. 


42.41 
67.08 

52.88    , do. 

26.68    I do. 

26.32    I do. 

56.49    I do. 


05    60.38    I do 


06    06.30 


05 
11 
19 
67 
54 


24.68 
35.04 
39.56 
30.62 
15.  &5 
31.92 


43  30.44 

51  42.66 

40  18.43 

33  68.07 

50  17.48 

68  20.77 

55  30.89 

55  31.67 

66  09.49 

05  46.78 
20  33.18 

06  24.U 


.do. 

.do. 
-do. 
-do. 
.do- 
-do. 
-do. 


do. 

do. 

do- 

do- 


-do. 
.do. 


.do. 


do- 

do.. 

do.. 

do.. 

do.. 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 


^^ogle 
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Name. 


Latitade. 


IiODgitnde. 


Authority.      Reference. 


Orange 

Oyster  Point 

Oyster  River  Point 

Paddock 

Page 

Paphro 

Park  church - 

Peak 

Peck  street 

PenfleldHill 

Pettlpaug  spire 

Pilgrim 

Pine 

,      HiU 

)^     Island 

Street 

Pinnacle 

Plant  Hill 

Pole 

Pond  Lily  Paper  Mill,  chimney 

Pond  Rock 

Poorhouse  flagstaff 

Poplar 

Poplar,  2  (1882) 

Portland : 

White  steeple 

Ck)ugregational  church 

Schneider's  factory  smokestack  . . 

Post 

Post  Hill 

Prindle 

Prospect  church  spire 

Quaker 

Quarry 

Do 

§uartzHill 
abbitRock 

Red  and  White 

Road 

Robinson  HiU 

Rock 

Rocky  Ledge 

Rogers^mith  &  Co.,  cupola 

Round  Hill  House 

Sachem  Head 

Salmon 

Sandford  (1839) 

Sandf ord  Az.  Station  (1862) 

Sandf  ord  Lat.  Station  (1862) 

Sandy  Point 

Saybrook : 

Beacon  (1882-83) 

Light-house  (1835-36) 

Breakwater  light-house  ( 1886)  . . . . 

Congregational  church  (1861-1883) . 

Light-house  (1801-1886) 

Schoolhouse 

Schoolhouse  HiU 

Selden 

SeldenNeck 

Selden  North 

Setauket 

Shailerville,  Baptist  church 

Shaler 

SheUHeap 

Shipman 

Simpson 

Slate  HiU 

Slaughterhouse,  east  cupola 

Smith 

Smith  Landing 

Soaiwtone 

South  Pond  Rock 

Southwest  Ledge,  light-house  (187&- 
1882). 

Sperry  

Spink  HiU 

Steens 

Stone  HiU 

Storr  Monument 


410-42° 


720.7SO 


41 


17  58.04 
16  58.47 
14  02.20 
25.fi2 
22.  S2 
40.41 
07.87 
32.48 
02.44 
54.05 
05.94 
49.60 
59.66 
37.64 
28.14 
47.78 
58.  &5 
30.10 
14.52 
06.50 
40.04 
08.51 
30.49 
30.47 


16 
19 


53.00 
28.58 
14.78 
22.33 
15.15 
06.12 
07.69 
46.37 
26.72 
26.37 
00.41 
31.63 
07.05 
18.51 
48.61 
10.98 
30.73 
00.46 
41.00 
58.58 
19.33 
07.64 
42.80 
43.10 
04.16 


72  67 
55 

58 
34 
48 
31 
04 
44 
53 
34 
24 
20 
58 
32 
20 
53 
51 
50 
07 
58 
51 
06 
60 
50 


St.  Francis  Orphan  Asylum,  cupola. . 


54.16 
48.96 
33.11 
13.68 
11.92 
30.35 
55.05 
24.02 
19.01 
29.77 
53.38 
27.46 
25.68 
U.98 
50.05 
16.56 
OO.fiS 
29.84 
4L57 
85.00 
24.46 
41.80 
23.65 
22.65 


C.&G.8 Rept.'SS, 


do. 

do. 

do. 

do. 

do. 

do. 

O.  S 

C.  &  O.  8.. 

do 

....do 

do 

do 

.....do 

.....do 

do 

do 

....do 

do 

do 

.....do 

do 

do 

-..-do 


38  03.12 

37  29.55 

37  45.68 

60  40.60 

20  19.64 

60  32.63 

58  41.88 

06  28.06 

25  17.11 

43  50.37 

50  41.37 

51  12.19 

53  49.07 

56  40.25 
04  48.29 
04  13.18 
15  01.16 

54  38.76 
58  23.73 
48  30.78 
28  00.62 

57  13.78 
56  59.30 
66  50.85 

55  35.10 


I 


16 

07.60 

20 

18.70 

16 

17.66 

20 

36.94 

15 

47.60 

20 

35.46 

17 

12.20 

22 

32.29 

16 

17.  ae 

20 

36.86 

30 

64.32 

04 

32.55 

39 

81.32 

40 

52.91 

24 

20.24 

24 

02.76 

2a 

43.05 

24 

54.72 

80 

50.16 

31 

80.07 

19 

36.40 

46 

32.11 

27 

55.48 

28 

47.06 

27 

47.93 

29 

00.93 

18 

43.58 

52 

58.94 

40 

16.02 

38 

14,37 

87 

.58.08 

36 

47.82 

22 

28.22 

58 

52.19 

19 

17.26 

53 

33.27 

30 

38.05 

30 

55.32 

29 

07.76 

30 

26.30 

.57 

32.50 

24 

49.30 

17 

05.80 

51 

40.80 

14 

04.14 

54 

45.08 

21 

06.84 

59 

14.00 

16 

37.70 

50 

58.79 

37 

19.70 

40 

47.28 

19 

54.15 

24 

11.81 

48 

52.51 

15 

33.08 

19 

43.78 

65 

^m^. 

\ do 

do 

do 

do 

OS 

c.  &a.s...- 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

c.&a.s.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 


..do 

..do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

a.s 

C.&a.s.... 

do 


do 

do 

do 

do 

do 

^....do 


"Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  *%. 

Do. 

Do. 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Do- 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 
Do, 
Do. 
Do. 

BUU.1S. 

Rept.m 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Do. 
Do. 

BaU.122. 

Rept.m 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Do. 

Do- 
Do. 
Do. 
Do- 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bun-122. 

Rept.  '88, 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Name. 


Latitude. 


Longitude. 


Authority.       Reference. 


410-42° 


rCreek 

rloaf 

Hill .- , 

tHill 

itt 

>T 

japh 

Tapfarod 

pr 

ip»n 

PoetIlir.IIIl'lIII""III"'"II!"! 

i , 

tree 

Island 

L«l«nd,2(1882) 

Pree  Island 

rree  Island,  2  (1882) 

rree  Island  House 

iHill 

riUe  church 

•Pole  Hill 

arHill 

sForth  tower  (1875) 

inicnt 

nisland 

ey 

iffford  church  spire 

iHouse 

2(18») 

3(1H|») 

ruok^  Gonsregational   church 
-liftfi). 

eld 

laven  spire  (1833) 

3aven: 

y  Works,  chimney 

Qgregational  church  (1876) 

'eak 

iock 

lock  (1882) 

i/jck,2  (1871) 

Jock  North 

took  North,  2  (1875) 

lock  Bidise 

«ide  church 

Llle 

thodist  Episcopal  church 

rsfleld : 

^taffri87o) 

lite  (Congregational  church  . . . . 

ns 

•k 

?gter"Hill""Iir."-'"ir.".'.""".'" 

"^orks 

•liege,  middle  spire 

^jeervatory : 

itor  peg 

t  dome  apex 

Hll TT. 

rtLB^  tower  of  Indian  Harbor 

iU,  2  (1882) 

ill 

?oint 

and 

?t 

im 

tock  (1883) 

Ux!k,2(1834) 

tock: 

st-house  (183a-18a6) 

con 


41    16 
22 

ao 

40 
48 
4Q 
17 
18 
81 
19 
81 
15 
32 
21 
15 
15 
17 
17 
17 
28 
26 
27 


23.30 
81.86 
00.  U3 
15.88 
41.64 
10.06 
00.92 
66.81 
55.86 
42.10 
04.44 
2r.60 
40.68 
47.87 
67.89 
67.00 
40.82 
80.16 
40.18 
14.90 
17.86 
14.38 
27.87 
25.60 
43.00 
06.55 
42.40 
15.75 
14.90 
20.00 
28.90 
04.40 
26.68 
10.64 


33   31.17 
16    17.67 


16 
16 


19 
15 


46.28 
17.48 
34.90 
56.42 
12.75 
19  56.42 
22  58.88 
21.94 
07.75 
19.  a5 
35.65 
42.80 


25 
31 
19 
19 

42 
42 
21 
21 
29 
19 
17 
18 


45.90 
46.70 
18.95 
37.88 
44.08 
28.04 
56.06 
30.12 


19  28.48 
19  28.48 
24   32.06 

410-420 

41  09  08.40 
00  87.27 


18 
12 
12 
20 
07 
08 
04 
16 
21 
08 
08 

08 
07 


29.29 
49.82 
40.82 
40.42 
41.46 
19.80 
24.94 
40.12 
35. 'H 
38.92 
35.04 


14.36 


720-78° 


72  45 
4.3 
83 
18 
47 
35 
55 
53 
35 
49 
04 
43 
37 
54 
86 
36 
00 
00 
09 
05 
06 
07 
03 
47 
25 
04 
32 
49 
40 
55 
05 
06 
05 
27 


21.29 
54.97 
31.89 
49.55 
57.19 
26.38 
62.50 
14.72 
07.14 
58.20 
06.33 
54.11 
37.73 
00.68 
06.32 
06.35 
11.08 
11.03 
11.37 
27.62 
27.17 
41.13 
21.53 
56.82 
45.92 
08.33 
02.09 
08.42 
39.13 
40.34 
45.30 
55.66 
54.09 
00.73 


42    34.15 
57    02.98 


66 
67 
60 
57 
32 
57 
57 
57 
57 
04 
58 
57 

80 
39 
31 
23 
04 
55 


25.12 
01.88 
88.78 
42.61 
01.71 
42.00 
44.84 
34.93 
18.83 
58.70 
16.80 
41.27 

10.97 
09.60 
09.57 
28.  GO 


18.06 
43.65 
55  44.46 

55  19.16 
55  18.06 
55  09.79 

7t*»-74» 
73  19  36.48 
37  09.36 


31 
28 
28 
11 
14 
26 
28 
06 
11 
12 
12 

13 
13 


20.28 
41.68 
41.71 
06.77 
33.38 
01.76 
23.74 
05.81 
43.14 
57.24 
58.13 

04.00 
08.79 


Bept.  '88. 

Do. 

Do. 
Bull.  122. 
Bept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 


do Do. 

do Do. 

a.S Bull.  122. 

C.  &G.S Bept. '88. 

do. 


C.&0.8. 
....do.... 
....do.... 

G.S 

C.&G.S. 
...-do-... 
..-do.... 
....do.... 
....do.... 
-...do.... 
..-.do.... 
.....do.-. 
.....do.... 
....do.... 
.-.do.... 
....do.... 

do  ... 

....do..- 
....do.... 

do.... 

.....do.... 
....do.... 
....do.... 
....do.... 
...do.... 
.....do.... 
.....do.... 
.....do.... 
...-do.... 
.....do.... 
.....do.... 

do.... 

....do.... 
.....do.... 


do. 
.do. 


.do. 
-do- 
.do. 
-do. 
.do. 
-do. 
-do. 


-do 

-do 

.do 

-do 

-do 

-do 

.do 

.do 

-do 

-do 

-do 


.do 

-do 


-do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

-do 

-do 

.do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Bull.  122. 
Bept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


do Do..    ^^T^ 
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Name. 


Latitude. 


Longitude. 


Booth 

Bradley 

Bridgeport : 

Hiu-bor  light-houso  (1882} 

Inner  northeast  beacon  1 1833-1882 ) . 

Outer  southwest  beacon  ( 1833-1882 ) 

Second    Congregational    church 
spire  (1882). 

First  Congregational  church  spire 
(1882). 

First  Presbyterian  church  spire 
(1882). 

Harbor  light-house  (1853) 

Middle  steeple  (1833) 

North  steeple  (183;j) •. 

St.    Augustine  Catholic  church 
spire  (1882). 

South  steeple  (1833) 

Brown 

Brushy  Bidge 

Bums  Point 

Calf  Pasture  Island 

Canal 

Center  Redding 

Charles  Island,  poplar 

Chestnut 

Chestnut  Tree  Hill 

CTiimon  Island  (1834) 

Chimon  Island,  2  (1882) 

Close - 

Cobble 

Cockenoes 

Cockenoes  i8iand",*2"(i882) ".  V.V. '. '. '. '. '. '. '. '. 

Collins 

Connecticut 

Connecticut  Monument 

Copp  Island  (1834-1885) 

Coram 

Crouch 

Cumpo(1834) 

Cumpo,  2(1882) 

Danbury,    Congregational     church 
(1864). 

Davexiport 

Dead  Tree  Hill 

Dorlon's  Hotel,  cupola 

Dye  works,  southwest  chimney 

East    Bridgeix>rt,  Catholic    church 
spire  (1884). 

Easton  spire  (1839) 

Ellsworth 

Fairfield : 

Congregational  church  spire  ( 1882) 
;       Episcopal  church  spire  (1882)    .  „ . 

Presbyterian  church  spire  (1833) . . 
Ferris,  cupola  of  "Old  Greenwich 
Pt.  House." 

Field  Point 

Fish  Island 

Frost  Point 

Frost  Point,  2  (1882) 

Good  Hill 

Goodridge 

Goodsall. 

Oorham 

Goshen      Center       Congregational 
church  (1885). 

Gould 

Great  Hill,  east 

Oreen  Farms,  spire  (1834) 

Oreen  Ledge  Spindle 

Greenfield 

Church  spire  (1882) 

Church  spire  (1833) 

Greenwich  Point 

Greenwich  Point,  2  (1882) 

Gunn 

Handford 

Hawley 

Hickcox 

Hickcox  (1839-1876) 


41o_42o 

O  f  /f 

41    16  42.43 

10  53.83 

09  24.18 

00  68.88 

09  47.01 

10  32.60 

10  37.00 

10  29.30 

09  26.26 

10  34.76 
10  37.64 
10  48.70 


10 


32.51 

10  01.82 
00  24.29 
12  37.84 

04  56.36 

05  58.33 
19  00.02 

11  28.16 

14  13.50 
26  26.53 
04  (6.24 
04  04.78 

04  47.84 
46  37.15 

05  01.42 

05  01.40 
26  20.28 
57  28.35 
57  30.00 
03  34.41 
17  62.72 
17  08.  a5 

06  50.04 

06  49.23 
23  30.87 

07  34.  ?2 
17  13.17 
05  13.21 
02  52.30 
10  54.55 

15  01.63 
48  07.78 

00  23.92 

08  a5.50 
08  32.58 
08  35.99 

01  04.14 


00 
02 
06 
06 
32 
19 
15 
11 
49 

10 
21 
08 
02 
11 
10 
10 
00 
00 
13 
09 
19 
23 
23 


06.50 
54.35 
55.52 
55.46 
55.52 
41.89 
58.50 
00.29 
54.11 

58.50 
53.60 
09.62 
30.35 
32.29 
36.82 
37.06 
09.90 
14.20 
56.58 
06.74 
17.46 
12.43 
12.75 


780-740 


73 


11  06.28 
17  30.54 


49.38 
35.60 
45.86 
24.26 


11  26.42 

11  42. 3S 

10  48.40 

11  24.83 
11  26.53 
11  45.00 


11 
25 
29 
03 
23 
22 
22 
(J3 
14 
05 
23 


30 
21 
21 
00 
29 
29 
23 
05 
25 
21 
20 
27 

31 
18 
24 
30 
10 

18 
27 
15 
15 
15 
15 
33 


23.95 
47.64 
00.90 
01.45 
03.57 
26.10 
57.91 
18.96 
14.61 
42.48 
29.30 
29.37 
03.75 
04.53 
20.76 
21.08 
44.90 
37.50 
37.56 
15.48 
04.11 
56.32 
00.52 
68.11 
11.87 

42.73 
50.50 
07.70 
15.60 
44.72 

10.59 
12.47 
33.68 
02.06 
02.80 
01.57 
49.71 


37  37.92 
27  28.32 
18  34.71 
18    33.78 

15  36.75 
18    49.19 

55.52 
45.68 
13    30.74 

16  38.38 
07    01.38 

fi0.n 
22.57 
18.69 
34.19 
34.21 
17.40 
26.13 
57.96 
27.02 
55.60 
18.53 


24 


Authority     Reference. 


C.&G.S. 
.....do.... 


.do... 
.do... 
.do... 
.do... 


.do 

-do 


.do. 
-do. 
-do. 
..do. 

-do. 
.do. 
-do. 
-do. 
-do. 
-do. 
.do. 
..do. 
-do. 
-do. 
.do. 
-do. 
-do. 
-do. 
.do. 
.do. 
..do. 
-do. 
-do. 
..do. 
..do. 
.do. 
..do. 
..do. 
..do. 


-do... 
-do... 
-do... 
-do.- 
..do... 


....do. 
....do. 
....do- 
....do. 
....do. 
....do- 
....do. 


....do. 
....do. 
-...do- 
....do. 
...-do. 
...-do- 
-...do. 
....do. 
....do. 


do  — 

do  — 

do  — 

do... 

do... 

do... 

do  — 

do... 

.....do  — 
do- 
do, 
do. 
do. 


oy-^^^O'^* 


Do. 

Da 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Da 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 
Da 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Da 

Do. 
Da 
Do. 
Do. 

Eeptw. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
DO. 
Da 
Do. 
Do. 
DO. 
DO. 
Do. 
Da 
DO. 
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Name. 

LaUtude. 

Longitude. 

Authority. 

Reference. 

ligh  Rid«e 

41o_48c 

o         /           '/ 

41    16    24.20 
48    04.48 

08  85.28 
24    50.46 
02    or.  19 

02    06.08 

11  21.21 

18  24.28 
52    18.50 

15  00.50 
10    04.88 

07  33.24 

48  10.04 

44    62.20 
44    46.21 

19  84.70 

05  34.61 

09  18.80 

08  11.10 
02    10.41 

13  08.44 

18  or.  34 

14  00.09 

12  or.  60 

13  26.43 
13    38.63 
13    27.23 

13  37.46 

10  42.67 
08    48.37 

49  16.80 

19  55.38 
19    58.84 

24  05.57 
19   11.  r3 
41    36.43 

06  04.80 

25  51.86 
08    49.10 
12    10.31 

16  42.20 
08    16.70 
08    19.32 
or    14.62 
02    55.43 

02  55.74 

04    28.70 
or    07.66 

14  53.00 
28    37.47 

03  40.87 

17  38.24 

11  87.34 

22  54.11 
40    02.37 

07  01.57 
19    28.41 
or    06.34 

07  07.37 
21    09.10 

12  41.24 

40  37.16 

41  05.78 
58    45.11 

08  32.83 

18  11.10 
18    49.68 

16    49.50 
16    30.47 
24    44.15 
00    06.57 

23  04.94 
06    13.17 

06  13.02 

07  28.00 

08  20.92 

780-74° 

O        '         // 

73    30    00.06 

29  42.13 
80    50.41 
00    03.97 
37    24.64 

37    24.46 
10    00.76 
32    54.32 
13    27.93 
17    00.41 
10    04.08 

10  22.52 

30  13.25 

11  18.49 

11  19.29 

29  55.00 

20  04.10 
13    05.11 
28    40.88 
28    41.85 

00  11.20 
32    53.13 
19    57.60 

02  18.20 

01  1.'>..51 

03  33.03 

08    25.97 

05  51.92 

16  42.32 

17  49.50 

12  24.48 
12    20.90 

06  55.36 
12    00.00 
10    25.54 

25  41.60 

02  04.58 

08  10.72 
22    40.51 
01    a5.30 

30  63:or 

26  19.40 

24  28.56 

25  10.52 
25    10.53 

24    22.10 
24    30.78 

09  18.82 

12  44.87 
84    06.19 

31  18.62 

17  17.35 

03  30.47 

28  08.97 

13  21.01 

27  11.43 
15    42.24 

15  42.99 

16  29.21 
00    38.20 

22  22.82 

18  42.98 

23  06.28 

24  12.52 

21  12.32 
21    04.34 

29  59.06 
29    52.80 

07  48.73 
37    41.22 

08  22.13 
40    2.5.79 
40    28.23 

19  23.08 
84    52.98 

C.&0.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-  ...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  ...^lJr>j,i. 

Rept.  '88. 
Do. 

Iit<iioock 

[obby.  ...                                     .... 

Do 

iooper 

Do. 

lorseneck.    First     Congregational 

church  spire. 

[orseneckf  spire  (1833) ....... 

Do. 
Do 

[capital 

Do. 

ant 

Do. 

'J 

Rept.  '86. 
Rept.  '88 
Do. 

ickson         ._ - 

>hi!Son - 

Mi<dAs  Point  .           

Do. 

imlMrt - 

Do. 

itchfield : 

Congregational  church  ( 1865) 

EpiscoDal  (^nrch  (1865) 

Do. 
Do. 

«ffem  *^          ^       ^ 

Do. 

)clrwood.. - 

Do. 

Do. 

<ne  Neck     .' - 

Do. 

»ng  Neck,  2  (1882)                       ..     .  . 

Do 

^i5,nSd  -  ...!^.::::.::::..::::::::: 

Do. 

'odiWii) 

Do. 

»rwin , . ,     .   

Do. 

les  Pish  Works  chimney 

Iford 

Do. 
Do. 

Congregational  spire  (1833-1884) .. 

Do. 
Do. 

Old  spire  with  gilt  hall 

Do. 

Point. 

Do. 

UHill 

Do. 

hawk      

Bull.  122 

nroe: 

Helfry(lfl80>        ,. 

Rept.  '88. 
Do. 

Tail  spire  (1838) 

ose  Hifi,  east 

Do. 

r^¥*  Rill,  P^irfleld  Oonnty. 

Do. 

nnt  T'ofin  . .                     ,,.'..    . . 

Bull-  122 

«h 

Rept.  *8H. 
Do. 

jrton .            

hols 

Do. 

"field,  spire  (1834) 

Do. 

•th  'Sf&O^y  RpiTA  ,    - , 

Do. 

"ton..     .        .           

Do. 

"ton  Point. 

Do. 

•walk,  north  spire  (1834) 

Do. 

-walk  Islands,  light-hoase  (1834). . . 

walk  ialands,  light-house  (1882- 

•^5). 

walk  Biver  beacon  (1882) 

Do. 
Do. 

Do. 

walk,  south  spire  (1831)  . 

Do. 

F^"ii« 

Do. 

:>me   

Do. 

n«?r 

Do. 

-i*>k  

Do. 

PniftTlt  -      -      ,--r---. -- 

Do. 

c , 

Do. 

Hill 

Do. 

ield  Beef,  light-house  (1882) 

i^t  Bidge 

Do. 
Do. 

Creek  Point  (1833) 

Do. 

Creek  Point,  3  (lffl2) 

Do. 

Kw-i&imp  mil 

Do. 

i  Pointr 

Do. 

ton,  stone  church  (1865) 

Do. 

ton,  white  spire  (1805) 

Do. 

p«>*^/Hill           

Do. 

'  Tttla.Tirf   . .,      . 

Do. 

iinfiT  Bldee 

Do. 

liTiF.  *nnr^  (!»«) 

Do. 

efifldT^^^ 

*pi!9copal  church  (1866).. 

Do. 

Presbyterian  church  (1839) 

8 - 

Do. 
Do. 
Do. 

faonse  Hill 

Do. 

id  Hill 

Do. 

id  Hill,  2  (1882) 

Do. 

atucJc 

Do. 

eld ... 
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Name. 


Latitude. 


Longitude.       Authority. 


Reference. 


Seaside  Park,  soldiers^  monument.... 

Sheffield  Island 

Sheffield,  west 

Sherwood 

Shippan , 

Shippan  Point 

Old  chimney 

Skagerat 

bouthport: 

Congregational  church  spire 
(1882). 

Episcopal  Church  spire  ( 1882) 

Inner  beacon  (1882) 

Outer  beacon  (1882) 

South  Whitehall 

Spindle  

Stamford : 

Baptist  church  spire  (1882) 

Congregational      church      spire 

Harbor;  light-house  (1882-1885)... 

Northeast  spire  (IKH) 

Southwest  spire  (1834) 

Stan  wick 

Star 

Stratford : 

Beacon  (1881-1884) 

Beacon  (1833) 

Congregational     church      spire 

Episcopal  church  spire  (1884) 

PointJ!-"""""Jll""ll"^-"""^ 

Point,  light-house  (1881-1885) 

Point,  light-house  ( 18;«) 

Spire  (ISS) 

Do 

St.  John 

Summerville 

Tashua 

Church  (1839) 

Tavern  Island 

Flagstaff  (1882) 

Thorp 

Trumbull 

Van,  cupola  of  Shippan  Point  House 

Wallack 

Warren  Observatory,  flagstalT  (1804) 

Watohhouse  on  rock,  west  gable 

Webb 

Wells 

WestMai-sh 

West  Rocks 

Wheeler 

Whitehall  church  (1830) 

Wilson  Point,  depot  cui>ola 

Woodbridee  : 

Pointed  spire 

Round  spire 

Wooster  Mountain 

Qreat  Captain  Island : 

Light-house  (1882-188.>) 

Light-house  (1834) 

Little  Captain  Island 

Little  Captain  Island,  2  ( 1882 ) 

Little  Captain  Island,  3  ( 1882) 

Mead 


410.420 

o  // 

41    09    41.68 

02    50.20 

02    52.01 

12    00.04 


01 
01 
01 


12.22 
28.00 


24    46.21 
08    06.28 


00.25 
83.45 

18.86 
12.91 
21.54 


03    18.68 
03    06.94 


49.21 
14.76 
12.78 
33.32 
46.66 


09  47.11 
09  47.05 
11    33.20 


18.68 
08.36 
28.72 
07.22 
07.24 
19.44 
82.84 
58.31 
32.78 
37.84 
13.31 
39.14 
39.01 
50.10 
46.94 
40.87 
11.49 
37.45 
23.64 
.^.01 

ro.20 

46.56 
08.78 
13.48 
02.80 
46.65 


21  14.63 
21  17.81 
21    03.98 

♦O^^l- 

40  58  57.10 


11 
13 
00 
09 
09 
11 
11 
06 
20 
15 
17 
03 
03 
07 
17 
01 

oe 

43 
02 
06 
14 
04 
08 
15 
20 


58 
59 
59 


59 


57.18 
24.93 
24.97 
19.97 
52.00 


780 

-74° 

O    ' 

73  11 

11. 9S 

25 

21.73 

25 

27.50 

13 

24.  (W 

31 

10.65 

81 

24.38 

31 

12.02 

03 

08.84 

17 

12.90 

17 

16.84 

17 

15.45 

17 

16.72 

07 

56.23 

36 

44.77 

32 

21.29 

32 

24.22 

83 

34.74 

ae 

03.19 

32 

21.98 

36 

51.06 

27 

30.18 

06 

14.89 

06 

14.82 

07 

51.82 

07 

60.06 

00 

10.79 

07 

06.12 

06 

13.47 

06 

13.18 

07 

50.17 

07 

51.56 

25 

31.86 

08 

28.56 

15 

01.33 

15 

38.87 

25 

20.80 

25 

20.82 

19 

09.00 

15 

44.52 

31 

10.84 

30 

22.80 

21 

13.14 

29 

21.96 

34 

09.84 

07 

08.23 

24 

36.24 

24 

55.06 

19 

41.40 

08 

52.37 

25 

45.73 

00 

48.72 

00 

46.17 

29 

18.14 

78<» 

-74« 

73  37 

26.40 

37 

26.60 

36 

31.01 

36 

31.10 

36 

38.95 

39 

08.26 

C.&G.8. 
...do.-.. 
....do.... 
....do.... 
...-do-... 
....do.... 
....do.... 
..-.do.... 

...do.... 

....do.... 
....do.... 
....do.... 
....do.... 
....do— . 

-...do—. 
—  .do-... 

do...- 

.—do  —  ? 
....do-.. 
....do.— 
....do.... 

....do— . 
....do.... 
...do-..- 

.-.-do... 
....do.... 
....do  — 
....do.... 
....do.... 
....do...- 
--do  — 
....do  — 
....do...- 
....do-... 
....do  — 
.— do..-. 
— -do-... 
....do-.. 
....do...- 
....do-... 
....do.... 
....do.... 
....do.... 
....do  — 
-.-do..- 
....do  — . 
....do..- 
....do  — . 
....do.... 
— -do.— 
...-do.-. 
.— do.... 
....do..-. 

....do.... 
....do-.- 
....do.... 
....do..- 
..-do.... 
....do...- 


Rept.m 
Da 
Do. 
Da 
Do. 
Da 
Da 
Do. 

Da 

Da 
Da 
Da 
Da 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 

Do. 
Do. 

Ball.l2S. 

Bept^ 
Do. 
Do. 
Do. 
Do. 
Do. 


NEW  YORK. 


Massena  Point,  triangulation  station. 

Bald  Peak 

Barber  Point,  light-house 

Bigelow 


46«-46« 

of  n 

45    00    01.67 

44»-45« 

44  06  13.00 
00  15.84 
26    54.12 


74»-76«» 

o        /  n 

74    46    11.79 

780-74- 

73  29  15.00 
24  17.39 
28    09.62 


Engr.  Corps. 

c.&a.s.-. 

.....do 

do 

uigiiizeo  oy  %._j' 


Bept.*?! 


Do. 


Ogle 
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NEW  YORK-ContliMied. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

3hipV*rry  Hill 

o         /           /t 

44    00    15.33 
21    85.67 
27    d4.2B 
04    64.05 
57    83.74 
67    16.68 

39  54.51 

01  47.60 

41  34.48 

44  80.04 

40  40.85 

09  40.89 

42  52.42 

49  88.84 
00    40.62 

14  or.  28 

24    53.04 

42  16.74 

02  48.59 
08    37.01) 
57    53.71 
04    54.51 

00  46.04 
24    06.31 
46    45.26 

45  28.87 

19  80.98 

15  54.96 

31  04.44 
51   18.11 
21    66.09 

44»-46« 

44    19    38.90 

20  15.20 

50  68.20 
36    54.40 

01  32.44 
88    32.60- 

43  55.70 

29  48.60 

21  19.00 

32  46.70 
26    01.60 
14    21.87 
35    65.50 

30  56.00 

42    20.60 
42    19.00 

41  62.80 
41    62.30 
20    27.80 
49    07.00 
24    50.80 
48    02.80 
20    44.60 
83    05.20 

46  25.00 

44«-46<' 

44    07    31.40 
07    41.60 
(W    54.00 

10  58.97 

14    18.80 
14    04.10 

10  m.eo 

14    37.90 

Oft  at.2f) 

03  11.71 

16  (M.OO 
12    02.20 
06    24.76 
16    ^.00 
06    28.26 

06  02.30 

07  31.12 
430.440 

43    05    36.56 
35    08.78 

780-74° 

0       /       // 

'i^    33    68.33 
21    20.54 
62    21.76 
27    02.84 

62  6K.41 
55    15.03 

25  02.00 
a    19.24 

23  28.99 

42  57.60 

24  10.67 

43  14.71 
23    22.12 
55    56.95 
27    20.20 
42    88.09 

21  55.17 
61    48.74 

46  68.66 
60    14.00 

51  36.52 

47  12.22 
65    28.90 
30    48.83 

22  60.78 
36    43.99 
21    08.48 

19  44.31 

23  09.82 
68    81.08 
54    12.77 

76«-76« 

75  55    23.40 
65    16.40 
39    :fi.20 
36    38.00 
50    25.80 

41  46.90 

26  66.40 
46    44.10 

63  04.50 

42  46.90 

49  a).  70 
46    22.13 
38    33.50 
46    13.10 

27  56.30 

28  48.50 
30    14.50 
30    14.00 
46    07.90 
17    40.80 

50  41.90 

20  43.30 

64  57.40 
42    23.70 

21  43.20 
76o_77o 

76  20    32.10 

17  84.70 

18  55.30 

17  38.75 

06    12.20 
(U    34.10 

18  JJ5.10 
03    21.70 
17    44.(10 

s:j  .-k.io 

(W    57.  SO 

OR  as.  10 

52  34.78 
01    02.00 
00    54.81 

22  15.40 

23  19.98 

780-74'' 

73    61    06.73 

24  34.08 

C.Ss  G.S 

do 

do 

do 

ri.8 

)oqtiet  Barer  Point 

^fcAmn^nt „ 

.Tttever _ 

Vintnn  Mill^  chimney 

IttTObUSCO  - .'. - 

do 

C.&0.8 

do 

do 

do 

do 

do 

do 

a.s 

C.&G.S 

do 

do 

do 

do 

...do 

G.S 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

G.8 

Bull.  122. 

>ttblale 

.>v)wn  Paint  light-house 

"nmh^rbiTid  Point 

^psneTnorik 

Do. 

hinn 

riant  of  fhe  Valley _ 

faear . 

laseltine -. 

lendrick 

Inrrirane                              ^. 

Do. 

.i^nipp  Point ,  . -, -^- 

von,  2 

Do. 

laromb . 

CrlritTrp.  ffnmmit           -   . 

['•ore      ... .... 

Do. 

I'>nnt  Dix                           ..,.--  -,-. 

frinnt  Mar<7 ..-   --    -   -- 

'okf'-a'innnniihinA                .   

Ams  Hfttd ; .  -  t^- 

and 

nlden         .-       - .--.- 

plit  Rock  Point 

n^mblean  Point-- --. - 

.'estHm             

Do. 

riiiteface. - 

C.&G.S 

L.S 

lexandna 

Final  Rept. 

Thonsand  Island  Honae 

.T...do 

do 

do 

G.S 

Do.   "^ 

r>nndary  poet  No.  2,  Franklin  Comity . 
rrjok  Point 

Do. 
Do. 

fT^kminKter  -        - 

Bull.  122. 

banman                           .   . 

L.S 

Final  Rept. 

tiimney  Point - 

....  do 

do 

do 

do 

do 

G.S 

)o. 

•oswover  Island  light-house 

)o. 

inehant -.                        -      --- 

)o. 

all  Dock 

Do. 

rons              --.  .- --... -. 

Do. 

iller          

Bull.  122. 

orri^own  Point 

L.S 

Final  Rept. 

ik  Point 

.  >..do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

dr) 

do 

do 

do 

G.S 

L.S 

G  S 

Do.    "^ 

fd^^nslmrg : 
EaKtbase 

Do. 

"W€»st  baae          

Do. 

Liigrht-honse,  or  A 

Light'honse,  peak  of 

•a''h  Iftland 

Do. 
Do. 
Do. 

arp                        ............ 

Do. 

Ht^r  Biland.  Ught-house 

«rrowhawk 

nken  Rock,  liarht-house-  ..    . 

D6. 
Do. 
Do. 

lylor 

Agjaer - 

I)o. 
Do. 

pe  Vincent 

Eajitbase 

^eetbase 

Do. 
Do. 
Do. 

rlton 

ayton : 
Roman  Catholic  church 

Do. 
Do. 

Sfmth  base,  Jefferson  County 

t1\                   _ 

Do. 
Do. 

rrfarm 

lis                   

I>o. 

Do.    ■ 

«-7iadier 

indstone 

>k?sback 

nielia - 

^k  ThIjumI  liarht-hottRe          -  -  ^    ,  ^  -  - 

Do. 

Do. 

Do. 
Bull.  122. 
Final  Rept. 

I'ber 

biVmtt.  Pnini:  liflrht-honiie 

Bull.  122. 

L.S 

Finnl  Rept. 

i)lfe 

do 

S.S J 

Do. 

nbl»*r 

jsmk 

istin 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Bailey      

480-44° 

O        '         // 

43    04    09.7? 

00  48.00 
34    46.32 
20    18.94 
36    24.30 
55    19.37 
44    45.28 

32  41.83 
58    51.07 

01  05.  (t4 
07    a5.12 
04    41.28 
4.3    42.91 
41    47.28 
25    17.05 

15  a».4e 

04    07.40 

04  49.b3 

05  02.65 
04    35.62 

33  26.08 
36    50.25 

48»-44«» 

43    07    50.07 

07  50.07 

03    28.04 
03    27.11 

03  04.06 

01  09.00 

08  18.12 
08    18.52 
08    18.74 

•08    09.20 

04  05.30 

02  66.16 
08    04.90 
08    03.19 

03  06.88 

03  0234 
40    15.10 
24    41.82 
01    37.10 
01    44.56 
01    44.55 

01  32.40 
(1    41.17 

00    24.01 
00    18.77 
00    22.23 
00    10.38 
00    16.50 
00    15.50 

00    28.56 
00    24.97 
00    28.71 

05  05.53 

04  01.70 
03    57.22 

02  50.51 
02    ,35.75 
02    34.66 
02    43.17 
02    37.73 

02    41.45 

06  19.48 

06  19.80 

07  15.82 

08  57.10 

780-740 

o        /         n 

73  39    17.54 
51    08.00 
26    02.08 
20    11.01 
31    53.00 
25    43.27 
25    00.40 
57    46.86 
25    20.44 
28    10.40 
31    30.61 
28    50.06 

45  35.78 
24    41.^ 

46  M.57 

24  15.68 

47  22.9B 

47    16.08 
47    08.99 
47    14.46 
23    48.28 
28    28.75 

74«»-7«« 

74  53    24.38 

53  24.37 

11.  65.19 
11    69.81 

25  29.90 
39    42.00 

64    47.24 

54  51.99 
54    50.60 
54    40.48 
02    85.49 

20    40.46 
20    44.19 
20    80.82 

20    48.14 

20  48.88 

02  .58.49 
22    00.15 
66    55.24 
50    21.96 
50    24.56 

50  20.58 
60    18. 3J 

22    80.02 
22    20.16 
22    82.08 
22    28.00 
22    28.65 
22    00.48 

22    17.83 

22    29.41 
22    24.17 

21  28.15 
20    13.46 
20    12.78 

51  38.18 
51    26.27 
51    28.87 
51    82.62 
51    12.15 

51    08.19 

15    50.78 
15    48.70 

38    20.78 

03  15.1^3, 

8.S 

do 

C.&G.S 

G.8 

Eept'87. 

Ballston 

Beptm 

Barber                  

Bii'ch 

Ball.m. 

Black  Mountain 

C.&G.S 

do 

do 

do 

do 

G.S 

Breed  Hill 

Brimstone                          

Qpain                                          

Crown  Point,  south  base 

FeltonHill 

Do. 

Greenwich,                       

C.&G.S 

G.S 

Da 

Jackson       .        

•     Do. 

London viile,  home  lawn  flag  pole 

'Moii'nt  Tom       -     -  -  -     "- 

S.S 

C.&G.S 

do 

G.S 

Bept'ST. 

Bept1& 
Bull.  123. 

Bascal               

S.S _ 

do 

do 

do 

C.&G.S 

do 

S.S*. 

ft^t'87. 

Baratoara  Sprinflrs : 

Methodist  Episcopal  church  spire . 

Presbyterian  church  spire 

Catholic  church  snire - 

Da 
Da 
Da 

Skeenes  -         -- 

Snody - 

Bart  Hill              

Barto 

do 

do 

do 

do 

do 

do 

do 

do 

.  ...do 

do 

do 

do.-..;.- 

do 

do 

C.&G.S 

do 

S.S 

Bepfgl. 

Broadalbin : 

Bantist  church  cuDola     

Do. 

Methodist      Episcopal     church« 
tower. 
CUpHill                        

Da 
Do. 

County  line,  stone  No.  88,  between 
Fulton  and  Montgomeiry  counties. 
Fairfield: 

A'^ade'ny                      - 

Ropt'Sa 
Rept  '8:. 

Methodist  Episcopal  church 

Presbyterian  church  or  town  hall. 

Protestant  Episcopal  church 

Galway 

Gloversville : 

Baptist  church  spire _ 

Da 

Do. 
Do. 

Cofiins  Bros.'  building:,  flag  pole.. 
Congregational    church,     white 

spire. 
First  Methodist  Episcopal  church 

spire. 
First  Presbyterian  church  spire. . 

Gtor© 

Hamilton 

Herkimer 

Do. 
Do. 

Do. 

Do. 

Do. 

Court-house 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

^0 

do 

do ; 

'I i 

Do. 

Dutch  Reformed  church 

Do. 

Methodist  Episcopal  church 

Schoolhouse 

Do. 
Do. 

Johnstown : 

Court-house  dome 

Do. 

Fir©  department  house  pinnacle. . 
First  Baptist  church  spire 

Do. 
Da 

Martin  Kennedy's  house  pinnacle. 

Presbyterian  church  spire 

St.    Patrick's    Roman    Catholic 

church  spire. 
St.  Paul's  Lutheran  church  spire. 
Sir  W.  Johnson  hotel  flag  pole .... 
United  Presbyterian  church  spire . 
Kingsboro                 -. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Presbyterian  church  tower 

Schoolhouse  cupola _ 

Da 
Da 

Little  Falls 

Do. 

Baptist  church         .  >    . .        

Do. 

Methodist  Episcopal  church 

Presbyterian  church 

Roman  Catholic  church   (new). 
Church  of  the  Assumption. 

Roman  Catholic  church  (old) 

Mayfield: 

Methodist  church  tower  (white) . . 

Presbyterian  church,  white,  four- 
pinnat^led  t^wer. 
Middle  Sprite,  Free  Methodist  church 
North  Galway,  Christian  church 

Do. 
Do. 
Do. 

Da 

Do. 
Do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

•enheiziL,'    Methodist     Episcopal 

43    Ot    23.17 

01  08.04 

05    06.87 
00    24.98 
00    01,67 

00  08.23 
41    65.53 
27    36.08 

02  21.23 
02    22.36 
53    63.74 

01  07.66 

00    23.24 
00    20.20 
00    22.00 
00    14.00 

00  30.60 

48»-44«> 

43    06    18.17 
23    14.20 
63    62.46 

09  23.00 

08    55.89 
04    20.64 
04    28.62 
04    41.71 

04  51.81 
51    37.67 

05  16.34 

11    30.42 
11    27.19 
11    21.95 
14    02.25 

08    17.00 

01  04.01 

06  61.15 

06  58.98 
04    46.71 

07  06.66 

07  0G.68 
01    25.86 

01  43.00 
13    12.60 
23    14.49 
13    09.86 
61    22.53 

08  07.13 

10  34.71 
00    36.00 
00    48.08 
00    41.68 
67    16.05 
06    64.86 
04    19.64 
04    31.00 
41    47.37 
Ok    41.94 

02  51.64 

00    36.42 
00    43.31 
00    30.79 
06    13.01 

13    23.17 

06    57.91 
06    01.22 

740-750 
0      '       // 

74  41    36.38 

11  86.60 

31    OT.96 
40    12.25 
40    46.08 

40    35.88 

23  13.46 
20    24.94 

42    52.95 
42    63.42 

05  46.96 
39    02.69 

06  06.42 
06    07.96 
06    09.00 

06  09.46 

16  18.44 

76«-76«» 

75  48    06.64 
66    07.54 
56    41.02 

68  12.44 

39  50.75 

44  20.44 
46    06.22 

45  11.20 

45  19.90 

46  56.10 
62    22.98 

34    16.  n 
34    21.61 
34    32.10 
52    64.64 

01    37.44 
46    02.07 

12  08.17 
12    37.64 
14    64.11 

40  10.10 

40  07.96 
66    10.83 
33    19.38 

41  66.48 
39    36.30 
20    00.10 
48    63.76 

24  21.28 
38    40.62 

01  62.39 

02  20.34 
01    45.18 
50    33.36 
01    41.39 

66  16.23 

67  04.85 

69  55.M 
69    66.74 

10    24.00 

00    19.83 
00    10.12 
00    29.48 

17  38.79 

07  12.32 

58    22.11 
58    20.75 

S.S 

Rept.  '87 
Do. 
Do 

urch. 

th  Center,  United  Presbyterian 

nrch  tower. 

alHfll 

do 

do 

do 

do 

do 

C.AG.S 

do 

S.S. 

folmsviUe _ 

Do 

jnce      Protestant      Episcopal 
rhnrch  cross. 
v'hooUionse  caix>la---  ----... 

Do. 
Do 

iFT  Mountain , 

•nI?itor ...         

n: 

Kethodist  Episcopal  chnrch 

Jnion  churtai 

Do 

do 

C.&G.S 

S.S 

Do 

der  Wliacken 

ier 

Do. 

rGalway: 

Cethodist  Episcopal  charch 

ivsbyterian  church 

do 

do 

do 

do 

do 

do 

do 

C.&G.6 

S.S 

do 

do 

do 

do 

do 

C.&G.  S 

S.S 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.  S  .... 

S.S 

do 

do 

do 

do 

C.&G.  S..- 

S.  S 

Do. 
Do 

Torth'Presbyterian  church  tower 

cotch  Presbyterian  church 

;  Perth 

Do. 
Do. 
Do 

Do 

oy ... . 

Do 

ton :    ::  . 

Bull  122 

^port,     Methodist     Episcopal 

rch. 

iT 

Rept.  '87. 
Do 

4tota            

Do 

ttptist  church 

Do 

ree  church        .      .....    . 

Do 

ethodist  Episcopal  charch 

Do. 
Ball  122 

tnango  Station,  Free  Methodist 
rrh. 
hviUe: 

erman  Lutheran  church  (east)., 
erman  Lutheran  church  (west). 

iand,      Protestant     Episcopal 

pch. 

>n        .._ .  .. 

Rept.  '87. 

Do. 
Do. 
Do. 
Do. 

Do 

on . 

Do 

ield  Comers : 

iptiat  church 

Do 

-Peter's  church,  Roman  Catholic 
■eux 

Do. 
Do 

imviJle: 

iptist  church 

Do 

>rman  Catholic  church 

Do 

Do. 

Do 

Yeek,  Union  church 

Do 

jre  C.  S 

Do 

Comers -.. 

Do 

e  -  __ 

Bull  122 

ton  College,  chapel  dome 

isville,  Presbyterian  church .... 

Rept.  '87. 
Do. 
Do 

^^byterian  church 

Mary's  church,  Roman  Catholic 
■}0. -- ....... 

Do. 
Do. 
Ball.  122. 

ya        _    

Do 

ille.. 

do 

do 

C.&G.S 

S.S 

do 

do 

do 

do 

do 

do 

do 

do 

uigiiizeo 

Rept.  '87. 

Do. 
Bull.  122. 

fthodist  Episcopal  church 

•V" - ...  - 

j'h  station,  Methodist  Episcopal 
t'h- 

Rept.  "87. 
Do. 

tcb  Reformed  charch 

Do. 

thodist  Episcopal  church 

liversalist  church 

ork  SCills  Methodist  Episcopal 

ixikfeetm  Union  church 

Do. 
Do. 
Do. 

Do. 

ManUusP.O.: 

pti^t  charch 

tliodist  Episo^Nd  charch 

Do. 
Do. 

Dy^jviOQ 
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Name. 


Latitude. 


Longitude. 


Authority. 


Beferesc*. 


Oneida: 

Baptist  church 

Opera-house  dome 

Presbyterian  church 

Castle  Presbyterian  church 

Perryville,     Protestant    Episcopal 
church. 

Prospect 

Quality  Hill.  Presbyterian  church . . . . 

Ridge ville,  Presbyterian  church 

Rome 

Baptist  church 

First  Methodist  Episcopal  church . 

German  Catholic  churmi 

Presbyterian  church 

St.    Joseph's    church    (Roman 
Catholic). 

Welsh  Presbyterian  church 

Russia  Union  church 

Schuyler 

^tarr 

'rhomas 

Tyler,  Wesleyan  Methodist  church. . . 
Utica: 

City  hall,  flag  pole 

First  Methodist  Episcopal  church. 

First  Dutch  Reformed  church — 

First  Presbyterian  church 

Grace      Protestant      Episcoiml 
church. 

St.    Patrick's    church    (Roman 
CathoUc). 

Trinity     Protestant     Episcopal 
church. 

Westminster  church 

Vernon: 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Unitarian  church 

Vernon  Center: 

Methodist  Episcopal  church 

Presbyterian  church 

Verona: 

Methodist  Episcopal  church 

Presbyterian  church 

Vienna 

Methodist  Episcopal  church 

Watertown,  court-house,  northeast 

comer  of  cupola. 
Wampsville,  Presbyterian  church — 
Westmoreland,  Presbyterian  church. 
West  Schuyler,  Methodist  Episcopal 
church. 

Whitesboro,  Baptist  church 

Williams 


480-44-^ 


4S 


87. » 
44.29 
88.46 

46.07 
24.81 


02  15.99 
04  08.39 
07  57.27 
14  08.00 
12  58.74 
12  60.06 
48.27 
40.47 


12 
12 


Amboy ,  Presbyterian  church  spire . . 
Big     Sodus,     light-house,     Wayne 
County. 

Brayton  bam,  cupola,  weirt  wing 

Brewerton,  west  spire  of  Disdples 

I    church. 

Carpenter 

(Jg^gQ^^ 

Central  Square,  church  spire 

Chestnut  Ridge 

Clyde,  L.  S 

Collaraer 

Methodist  Episcopal  church , 

Colwell 

Constantia,  Presbyterian  church 

Cooper  

Davison 

Deuel 

Draper 

Dyke 

Fairmount 

Fayettcvillo: 

Presby terian  church 

.    Protestant  Episcopal  church 

\  Roman  Catholic  church 


12  28.22 

12  52.61 

15  28.76 

00  43.94 

20  42.20 

34  36.42 

06  40.74 

06  08.47 

06  01.09 

05  55.00 

06  07.38 
06  04.41 

06  16.86 

06  09.26 

06  02.18 

04  47.02 

04  43.89 

04  39.73 

04  45.41 

08  11.21 

08  11.20 

06  13.82 

08  18.71 

14  48.63 

14  21.48 


04  29.00 
06  56.61 

05  66.73 


07 
10 

48« 

43  04 
16 

04 
14 

00 
00 
17 
06 
08 
06 
06 
41 
14 
57 
00 
54 
08 
31 
02 


23.86 
16.18 


14.00 
26.70 


14.38 
16.21 


02.19 
13.50 
48.66 
06.07 
04.87 
16.13 
4D.56 
66.00 
48.20 
07.41 
23.90 
02.67 
39.54 
36.75 


01  46.50 
01  45.76 
01    47.21 


75 


76o_7eo 

/  n 

39  06.25 

30  10.45 

39  06.91 

38  06.61 

47  67.27 


26 
46 


84  18.43 

34  16.86 

40  47.47 

42  10.08 

55  01.95 

42  20.98 

24  21.84 

09  00.96 


04  47.09 

06  26.26 

1/  05.36 

11  85.09 

08  45.88 

11  14.77 

61  49.34 

08  28.77 

08  53.04 

11  10.78 
00  11.00 
10  41.50 
17  04.12 

12  29.30 
12  10.76 

14  24.76 

15  22.68 


S.B. ...... —    Rept.  ^. 

do '        Do. 


-do-... 
-do-... 
-do.... 


..-do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


40.36 
33.31 

47  28.96 

27  58.13 

27  33.25 

27  30.n 

27  33.95 

27  23.37 

27  44.10 

27  83.22 

04  47.68 

06  60.12 

14  69.31 

58  64.09 

54  50.04 

13  58.48 

14  08.04 
14  14.50 
13  58.96 

13  63.30 

14  28.33 

13  25.04 

14  08.28 

82  31.39 

32  29.00 

32  35.09 

32  88.80 


30    08.94     do.. 

30    05.91     do'.. 


.....do 

..--do 

do  .-.- 

....do 

C.&G.S , 

8.S '  Rept,  W. 


Da 
Do. 
Do. 

Da 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 

Do. 
Do. 

Do. 

jpt-TC. 
ill- 122. 


.do 

-do 

-do 

-do 

-do 

.do 

do 

.do 


.do. 
.do. 
.do. 
.do. 


Do. 
Do. 
Do. 
Do. 
Da 

Da 

Do. 

Da 

Da 
Da 
Da 
Da 

Do. 
Do. 


do !        Do. 

do '        Do. 

do ,        Do- 

do Da 

L.S !  Final Rept. 


8.S.... 

do. 

do. 


I 


17    34.08     do. 

13    20.90     do- 

76«-77« 

76    16    19.00 
69    11.80 


do. 

L.8... 


S.S..-. 
do. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

G.  S... 
8.S.... 
L.S... 
S.S.... 

do. 

do. 

O.S... 
8.S.... 


Rept.  87 

Do. 

Da 
Do. 

Rept.  "SSu 
Final  Rept 

Rept.^ 
Da 

Do 

Do. 

Do. 

Do. 

Do- 
Do. 

Do. 
Bon.  IS: 
Sept.  ^83. 
Ball.l:£. 
Rept.  ^. 

Do. 
Ron.lSSL 
Rept.  *Ci7. 


00    27.00     do 

00    25.23     do 

00    16.20    do 


:i3g.le 


Do. 
Do- 
Do. 
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Name. 


Latitude. 


m.  Falley  Academy . 


ight-hcyoae . 

3rt. 


es,  Methodist  Episcopal  chorch. 
rtsville 


480-440 


r 

ley 

pool,      Methodist 
rrh  spire. 


Episcopal 


mDe 

Diyia 

base,  between  Jefferson  and 
e^oonnties. 

up., 


•us 

aga  Hill,  Presbyterian  chnrch . . 

;o _ > 

Do 

art-house 

;bt-house 

xa  Harbor,  or  Horse  Island, 

-house. 

Creek 

-XKi 


Star,  St.  Mary' s  church 

Hill 

base 

Point 

rht-honae 

Lse: 

Bt  Presbyterian  church  spire.. 
John's  ^man  Catholic  church 
lire- 
Lucy's  Boman  Catholic  church 
lire. 


rL-S. 


ort. — -- 

»ti5t  church 

neroriotB5,8,ll>14. 

e.  light-house 

■a  L.S 

ie  Hill 

ter: 

-Han  statue 

xt -house 

rer  of  waterworks. . 


[le  of  Academy. 

ill 

rth 


A  Center : 

ti«t  church  spire 

bodist  Episcopal  church  spire. 


Cemetery,  soldier's  head  on 

naent. 

'^e'nter,  Presbyterian  church .. 


d  Institute,  flagpole 

3  -- 

lam's  house,  center 

lelfey 

ent  church  spire 

bodist  Episcopal  church  spire. 
l» 


bodist  Episcopal  church  spire . 

i  t  *vterian  church  spire 

fT  Jliouse  cupola,  district  No.  2. 


Longitude. 


760-77° 


43    68 

05.60 

76    12 

04.20 

19 

17.00 

24 

43.00 

55 

07.60 

24 

38.10 

63 

18.60 

20 

41.90 

11 

66.77 

32 

81.90 

03 

07.17 

11 

23.97 

18 

42.32 

17 

49.66 

52 

48.90 

15 

33.80 

31 

30.80 

22 

24.20 

31 

30.30 

15 

19.20 

53 

04.77 

14 

09.99 

07 

12.90 

18 

00.25 

06 

13.73 

12 

24.86 

21 

18.46 

17 

10.37 

42 

54.41 

03 

14.61 

09 

47.34 

18 

4i.88 

40 

43.61 

12 

02.08 

00 

08.70 

1    21 

25.30 

03 

04.24 

07 

55.56 

00 

12.63 

'    11 

00.98 

28 

37.28 

30 

50.41 

28 

SO.  57 

30 

53.55 

27 

28.00 

30 

22.80 

27 

53.90 

80 

50.90 

66 

34.70 

08 

43.00 

30 

06.93 

06 

06.40 

02 

13.45 

17 

17.22 

06 

15.29 

00 

08.83 

06 

5L54 

21 

23.62 

38 

05.19 

11 

51.52 

60 

47.56 

17 

28.10 

60 

21.60 

17 

68.80 

02 

54.73 

09 

08.28 

04 

06.74 

09 

28.81 

02 

38.27 

00 

45.89 

01 

14.82 

83 

29.82 

13 

06.82 

86 

22.13 

48»^4« 

770- 

-78« 

43    11 

28.81 

77    56 

03.68 

12 

49.70 

56 

23.50 

11 

51.00 

56 

80.30 

16 

00.80 

88 

40.20 

04 

03.76 

09 

3r.78 

08 

08.47 

35 

10.67 

09 

22.44 

36 

51.00 

09 

18.10 

36 

50.70 

12 

45.80 

37 

88.70 

14 

13.74 

04 

4t.74 

14 

06.60 

04 

09.30 

02 

10.44 

25 

23.26 

09 

22.43 

20 

01.25 

48«'-44'» 

78«>- 

-79^ 

43   05 

42.49 

78    23 

22.08 

05 

45.49 

23 

19.00 

14 

22.65 

00 

19.67 

11 

22.75 

19 

29.78 

11 

06.80 

11 

41.24 

01 

18.05 

15 

45.63 

00 

21.51 

11 

05.99 

05 

48.63 

17 

34.41 

05 

47.67 

17 

35.01 

10 

oa45 

19 

58.83 

10 

10.87 

19 

31.20 

00 

28.65 

19 

32.30 

06 

54.61 

22 

03.90 

05 

32.28 

08 

42.99 

04 

51.46 

11 

08.94 

04 

58.19 

11 

11.98 

05 

28.46 

09 

23.91 

01 

22.85 

28 

58.22 

09 

42.98 

10 

33.98 

Authority.      Reference. 


L.S. 
8.8.. 
L.S. 


.do. 
-do. 


R«pt.*87. 
Kept.  ^88. 
Pinal  Kept. 

Do. 

Do. 


S.S Kept. '87. 

....do Do. 

!  L.  8 Bull.  122. 

do I        Do. 

do 

I  G.  8 '        Do. 

,  8.8 Kept.  *87. 

do Do. 


C.  &  G.  8. 

L.  8 

8.8 

L.  8 


8.S.... 
....do- 
.....do. 
L.8... 
....do. 
.....do. 
...-do. 
....do. 


do. 

8.8.... 

do. 

do. 

L.S... 

do. 

do. 


8.8. 


.do... 
.do... 


.do. 
-do. 


L.S.... 
....do.. 

do.. 

...do.. 

8.8 

L.  8.... 


....do. 
...do. 
.....do. 
....do. 
...do. 
8.8-... 
L.8... 


S.S.... 
....do. 
L.  8... 

8.8-..- 


I 


....do 

—  do 


do 

do 

....do 

....do 

....do 

.-.-do 

....do 

..-.do 

....do 

.-.do 

do 

L.8 

8.8 


Bull  122. 

Do. 
Kept.  ■87. 


Do. 
Do. 
Do. 
Final  Rept 
Do. 
Do. 
Do. 
Do. 

BuU.  12SL 
Rept.  *87. 

Do. 

Do. 

Final  Rept 
Do. 

Rept.  W. 
Do. 

Do. 

Do. 
Do. 


Final  Rept. 

Do. 

Do. 

Do. 
Rept.  '87 


Pinal  Rept. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Fhial  Rept. 

Rept.  '87. 

Do. 
Final  Rept. 
Rept.  '87. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Final  Rept. 


BnU.  123- 


Rept.'87. 
0  oy  v-j  vJ 


ogle 
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Name. 


Latitade. 


Longitude. 


Aattaority. 


BefereDoe. 


480^40 


78o-7»o 


Eimpton'8  (SO  banit  west  cupola 

Maoomber.SOe 

Macomber *s,  J.  8. ,  house  tower 

Monument  80O 

Monument  868 

Monument  867 

Morgaiivme(L.S.) 

Christian  church  tower 

Oakfleld 

Methodist  Episoopal  church  tower 

Presbyterian  church  tower 

Bemiiuury  tower 

Parker 

Pekin 

Pond 

Pumnkin  Hill,  Baptist  church 

Quaker  church,  east  gable 

Boss 

Byan 

South  Alabama,  Baptist  church  spire. 

^^11  Tree 

Thirty-mile  PointVlight' .'.'.' " .'.'.' "  I. ..." 

Tonawanda 

Vulgary 

Wat8on*8  (David)  barn,  west  gable. .. 
West    Barre,  Methodist    Episcopal 

church  cupola. 
West  Shelby,  Methodist  Episconal 

church  spire. 
Tates,  spire  of  church 

Fort  Niagara,  light-house 

Niagara  Falls,  northeast   tower  of 
nulroad  suspension  bridge. 

Abutment 

Academy  Hill 

Adams 

Adamsville,    Methodist     Episcopal 

church. 
Albany: 

Academy  of  the  Sacred  Heart 

Congregational  Church  spire 

Cathedral  spire 

Dudley  Obeeryatory,  center  of 
equatorial  dome. 

First  Lutheran  church 

FourthPresbjrterian  church  spire 
German  Boman  Catholic  church, 

Our  Lady  of  the  Angel. 
Sacred  Heart    Boman  Catholic 

church.  North  Albany. 
St.    Patrick's  Boman    CSathollc 

church  spire. 
St.  Paul's  German  Evangelical 

Lutheran  church  spire. 
St.  Peter's  Protestant  Episcopal 

church  spire. 
Second      Presbyterian     church 
spire. 

State  Hall,  flag  pole 

'\  State  Street  Presbytt^rian  church 
spire. 
Taoemacle  Baptist  church  spire. . 
Trinity      Methodist     Episcopal 
church. 

Waterworks  chimney 

Waterworks  gatehouse  pole 

Alvord 

Arsenal 

Athens : 

Knickerbocker    Ice    Company's 
chinmey. 

Protestant  Episcopal  church 

Beformed  church 

Schoolhouse  cupola.  District  No.  1 . 

Barren  Island 

Flagpole..., 

Bailey 

Poker 


43  09 
04 
04 
11 
09 
04 
00 
00 
04 
04 
04 
03 
06 
10 
08 
05 
00 
06 
10 
10 
04 
10 
22 
00 
06 
06 
00 


80.83 
89.84 
38. 62 
00.46 
60.54 
67.61 
40.11 
13.44 
05.72 
01.90 
06.14 
65.90 
56.40 
14.70 
35.94 
61.80 
66.73 
01.20 
43.20 
25.76 
23.46 
12.80 
29.60 
08.84 
54.09 
44.77 
07.13 


00    89.26 

20  16.80 
4go_44o 

43  15  42.80 
06  84.10 

48»-48o 

42  80  15.26 
14  87.87 
59  62.82 
87  21.66 


87  40.18 

88  57.98 

88  M.31 

89  61.81 

89  06.88 

89  20.23 

88  43.30 

40  20.03 

39  50.25 

89  82.36 
89  02.88 
30  04.44 

38  07.00 

39  13.70 

30  19.05 

30  18.05 


40 
40 
19 
43 


22.00 
23.00 
10.52 
11.01 


15  55,10 


15 
15 
16 
27 
28 
24 


53.99 
48.08 
15.51 
51.78 
06.45 
04.10 
48.13 


78  11 
18 
18 
11 
19 
11 
02 
04 
16 
16 
16 
16 
00 
52 
19 
04 
15 
11 
21 
24 
20 
23 
29 
53 
1^ 

on 

15 


11.86 
39.60 
41.29 
40.14 
81.47 
12.17 
58.60 
35.40 
25.68 
24.06 
24.76 
00.92 
50.49 
31.28 
88.66 
01.41 
47.60 
87.72 
29.95 
37.39 
07.61 
35.66 
11.80 
21.91 
12.11 
57.60 
11.47 


26  12.96 

23  17.50 

79    08  40.00 

08  26.80 

78o-74» 

78  44  89.80 

46  86.24 

21  04.00 

50  11.36 


40  21.06 

45  25.0^ 

45  85.55 

45  01.47 

45  13.25 
44  57.86 

46  10.07 

44  23.22 
46  17.96 
46  06.89 

45  15.91 

45  12.24 

45  17.00 

45  41.16 

45  06.73 

45  56.79 

46  42.00 
46  49.00 

46  29.38 
42  06.58 

48  18.18 

48  27.82 

48  42.28 

48  16.78 

47  09.06 
47  U.84 
46  44.47 
0  00.86  (^ 


S.S.... 
-...do. 

do. 

.....do. 

do. 

do. 

do. 

.....do. 

do. 

.....do. 
.....do. 
....do. 
....do. 
L.  S. 


Bept.^. 

Do. 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 

Do. 

Da 

Do. 

Do. 
FfaialB^pt. 


8.8 ;  Bept-W. 


do. 

do. 

.do. 

.do. 
....do. 

do. 

...do. 


Da 
Do. 
Da 
Da 
Do. 
Do. 
Da 


L.  8 FmalBepL 

....do BUU.12S. 

S.S Bept.'ST- 

Do. 

Da 


L.  8. 


.do- 
.do. 


Do. 

FhialBe 


Do. 
Do. 


S.S '  Bept.'W. 

do I         Do. 

C.AQ.S Ban.lS. 

8.8 Bept.'iff. 


do 

do 

do 

.....do 

.....do 

do 

....do 

do 

....do 

...-do 

do 

..-.do 


-do 

-do 


.do. 
.do- 


-do. 
.do. 
.do- 
.do. 


...do 


..do 

-do 

do 

....do 

....do 


le 


Da 
Da 
Do. 
Do. 

Do. 
Da 
Do. 

Da 

Do. 

Da 

Da 

Da 

Bept-Rl 
Bept.1*: 

Do. 
Do. 

Bept-SS. 

Do. 
Bept-iC. 

Da 

Da 

Da 
Da 
Da 
Do 
Da 
Da 
Do. 
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Name. 


Latitude. 


Liong;itnde. 


Anthority. 


Reference. 


nmnda. 


•re  Hotel,  flag  pole. 


hem 

tch  Bef  ormed  church,  north  of 
eoker  Comer. 

tock 

t 

01 


Jia 

ise,  east  gable. 


a  cupola. 

s. 


ails 

stian  church, 
tist  church-. - 

U 

id 


-h  Bef  ormed  church. . 

01 

treet 

i  (F.  E. )  house  tower. 


He 

h  Reformed  church  spire. 

m  flagpole 

ts: 

?iny 

tery,  Uriggs  monument. . 

Lizlxt-lioaae 

ila^pole 

•Oman  Catholic  church. . . 


reek. 


42o^«o 


42  38 
39 
50 
27 
85 
23 
34 


De  moainment . 
id,  li^^lit-house. 


o.'s  flagpole 

hoiijse 

diKt  Epiac-opal  church  tower. 

s  bTickyard  chimney 

taut  SpifKx>pal  church 

1  Cat^hoiic  church,  cross 

ad  station  chimney 

aeA  cliurch 

Village  Reformed  church.. 


iiooiL  (bolt). 


^,       SCethodist      Episcopal 

( jz-zxi^d  church,  1  mile  north 
r  Corner. 

iv,  St.  «I6hn'B Roman Catho- 

Bef  oroied  church 

li£>t  :Epi80opal  church 


2^  ISritoh  Reformed  church 
XiOaxicL,  light-house 


cnnt 

-*i 


38.06 
35.30 
68.51 
44.40 
64.80 
in.  68 
45.94 
43.29 


15  23.22 
30  66.98 
11  05.64 
26  68.12 
22  .08.70 
22  11.47 
17  16.86 
25  87.90 
25  32.73 
16.49 
29.27 
86.82 
35.64 

25.se 

10.86 
17.93 
12.65 
11.23 
58.00 
67.83 
34.55 
01.37 
59.83 


24 
00 
64 
64 
64 


34 
32 
31 


44 

13 

30 

34 

34  32.00 

18  14.98 


28 
28 
28 
28 
46 
24 
35 
36 
37 
46 
82 
21 
SO 
22 
20 
21 
21 
20 
21 
20 
21 
22 
36 
35 
16 
44 


28.40 
01.78 
80.93 
23.00 
27.15 
39.88 
10.87 
64.35 
02.04 
33.00 
16.18 
10.27 
48.65 
47.18 
58.52 
42.02 
11.10 
67.97 
15.50 
54.78 
43.17 
00.92 
60.21 
42.63 
25.  n 
34.00 


38  42.00 
38  26.12 


40 


18.42 
16.17 
35.51 
35.00 


48.76 
07.68 
40.13 
21.06 
21.91 
18.77 
46  35.27 
35    66.60 


27 
40 
20 
18 
18 
16 


780-740 

o       t  // 

73    44  46.62 

43  63.63 
81  40.60 

46  04.62 

44  18.84 

47  06.24 

47  62.86 

48  19.78 

48  51.39 

68  44.91 

48  66.61 

46  18.60 

47  66.94 
47  68.41 

46  31.75 

47  25.92 
47  17.79 
47  12.08 
67  13.96 
64  16.45 
63  31.64 
63  47.60 

44  21.89 

45  05.28 

69  15.  T3 

46  14.92 
46  21.41 

46  88.29 
41  26.66 

49  46.74 
45  43.01 
57  38.80 
57  40.00 

47  40.20 


66.24 
42.89 
04.17 
24.00 
57.95 
28.40 
13.76 
15.03 
20.68 
59.00 
20.78 
44.97 
80.42 
42.78 
63.64 
12.84 
13.18 
46.62 
00.79 
51.29 
18.61 
89.04 
21.68 
60.65 
49.58 
65.00 


48  20.00 
44  20.90 


42 
41 
45 
52 

46 
43 
46 
47 
47 
47 
47 
43 


00.69 
57.35 
13.30 
53.00 

55.24 
12.61 
62.16 
01.83 
01.49 
61.94 
12.17 
^.92 


B.S 

...do 

C.&G.B... 

8.8 

.—do 

....do 

—  .do 

.....do 


....do.... 
....do.... 
C.&Q.S. 

8.8 

....do.... 
....do.... 
....do.... 
.....do... 
....do.... 
....do..-. 
C.&Q.H. 

S.S 

....do..- 
...do.... 
.....do.  .. 
...do.... 
...-do.... 
...-do-... 
....do-.. 
....do.... 
.....do..-. 

do.... 

.....do.-.. 

do.... 

do.... 

do-... 


.-do 

-.do 

..do 

.-do 

..do 

.-do 

..do 

..do 

.-do 

..do 

..do 

..do 

.-do 

.-do 

..do 

.-do 

-.do 

-.do 

--do 

-do 

.-do 

.-do 

..do 

..do 

..do 

..do 

.-do 

-do 


.do 

.do 

-do 

-do 

-do 

.do 

-do 

-do 

-do 

-do 

-do 

. -do.  r. -*>!§«:+: 


Rept.  '87. 

Do. 
Bull.  122 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 

Do. 

Rept.  '87. 


Do. 

Do. 

Do. 

Rept.  '83. 

Rept.  '87. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


ieoDyP^vjOglC 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Greenbush : 

Presbyterian  church 

Pepxy. 

Greenport,  Bef ormed  church 

420-48° 

Of// 

42    88    10.70 

38  ao.a 

11    56.18 
42    02.28 
42    14.00 
42    15.24 
85    66.18 
16    10.20 

42    16.00 
42   29.17 

26  55.95 
48    41.00 
15    22.54 
15    05.93 
15    07.29 

14  55.80 

15  04.27 
15    00.24 
15    05.00 

15  00.31 

16  19.54 
42    23.30 
19    47.63 
19    44.00 

19  48.24 
23    36.71 
2r    40.55 

20  28.32 

44  12.83 

45  88.73 
45    21.91 

27  42.16 

14  05.06 

21  23.61 
23    49.92 
87    48.18 

45  28.61 

46  28.07 

40  47.28 

15  14.56 

14  06.06 
44    40.24 
29    55.00 

28  26.46 

29  18.  OU 

84  16.31 

26  46.40 

27  08.99 

28  44.n 

27  04.42 

28  63.94 
26    44.09 

26  39.43 
87    25.10 
87    68.91 

81    06.23 

46  00.83 
21    25.86 
87    68.03 

27  37.68 
83    18.15 

85  54.87 

85  69.85 

27  09.59 

15  27.72 

86  13.07 
86   09.06 

28  20.60 

17  87.68 

41  11.94 
41    17.84 

47  21.15 
51    23.23 
41    42.83 

29  06.10 
28    60.87 
46    47.40 

780-740 

o       /         // 
73    44    66.76 

45  08.56 

48  12.89 
68    01.61 
68    10.00 
68    09.74 

40  08.88 

49  68.70 

64  43.00 

65  12-76 

46  65.93 

45  36.00 

47  61.34 

47  27.95 

48  33.01 
47    03.34 
47    21.98 
47    22.53 
47    38.86 
47    14.32 
47    54.66 

41  47.03 

46  08.76 
46    01.00 
46    28.15 

42  04.68 

46  n.09 

47  43.68 

42  68.58 
60    37.75 
62   35.76 

46  83.60 

40  03.54 

41  23.01 

43  26.06 
45^  02.77 
67    49.07 

49  24.17 

43  23.67 
49    30.93 
49    08.63 

41  01.67 

47  04.07 
47    04.62 
47    00.39 

44  89.99 

47    24.54 

46  84.80 

47  20.78 
47   02.69 
47    17.69 
47    13.23 

47    12.88 

67  58.31 
54   24.41 

45  63.64 
49    57.63 
47    20.25 
43    13.11 
47    84.84 

46  25.67 

45  29.46 

46  04.96 

47  81.80 
47    10.01 

45  49.75 

46  26.86 
51    fiO.60 

47  60.96 

42  38.83 
42   64.99 
86   68.83 

68  60.63 
42   08.15 
47   28. 72 
47    19.64 

s« 

ReptK. 

do 

do 

do 

do 

do 

C.&G.8 

8.8 

Do. 
Do. 

Guilderland      

Do. 

Church  spire 

Rept  \S3. 

Lutheran  church  ppire  _      

Kept  "N. 

Hftll«Tihfinlr      _    . 

Do. 

South 

Do. 

Hamiltonville: 

Methodist  Episcopal  church  spire. 

Throe  point  (nostotion  mark) 

Hotailing  island    .    

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.S 

8.8 -. 

do 

do 

C.&G.8 

S.S 

Bept  '83. 

Rapt  K 

Do. 

Home  Lawn  flasrpole 

Bept'W. 

Hudson  (bolt) 

Bept  '87. 

Baptist  church 

Do. 

Ligfht-house  .    ....- 

Do. 

Lutheran  church 

Do. 

Presbyterian  church 

Do. 

Protestant  Episcopal  church 

Roman  Catholic  church 

Do. 
Da 

TTniverwalifft  church             .  . 

Do. 

Waterworks  chimney 

Do. 

Iron  works                     --'           _   -    - 

Do. 

Judson 

Da 

Judson.  bam  cuTX>]a                ..... 

Rept'SL 

Junction ..,   , 

Bept  'ST. 

Kinderhook,  Reformed  church 

Knickerbocker,  house  cupola 

*Do. 
Da 

Lampman         '- * 

Da 

Da 

t-^n^finffPine  ....     

Do 

Lisha'sKill,  Dutch  Reformed  church. 
Lower  Schodack  Island 

Do. 
Do. 

Merino,  Columbia  County 

BuII.121 

Merwin .'. 

Do. 

M^lham  (Levi), hou8e  cupola 

Rept  *^7. 

Moles.-.. -. r 

Do. 

Monument 30.,  --      ^  -..   -, 

Do. 

MoTiumentW .  .- 

Da 

Monument  192 

Da 

Do. 

Mount  Mft^lno ,        

Do. 

Mount  Olvmuufl   . 

Da 

Mull  .  .T!;.!^:::::::::::::::::::::.: 

Do. 

MiillT«VT»fl 

Do. 

MullPlaat 

Do. 

MuUer      

Da 

New  Baltimore : 

Baptist  church 

Do. 

Dike  light-house 

Di. 

i       Dutch  Reformed  church 

Do. 

Do. 

Methodist  Episcopal  church 

Riverside  House,  summer-house 

flag  pole. 
Shipyard,  chimney  of      .  . 

Da 
Do. 

Do- 

New  8alem,  Dutch  Reformed  church. 
New  Scotland,  Presbyterian  church 

tower. 
Nine-mile  Tree,  light-house 

Do- 
Do 

Do 

Ni*»kayuna ......  T    ... 

Do. 

Nutter  Hook 

Do. 

Olcott^s  house,  cupola 

Do. 

Orchard 

Do. 

Paarda  Hook . . 

Da 

Pai>scftnee  Island 

Do. 

paSe^..^- ."  :::.:.::::::: 

Do. 

ParanTiH                               .     . . . 

Da 

Patten 

Do. 

Patterson                   

Do. 

South  chimney  of  house 

Da 

Powell 

Boll-l^ 

Railroad  farm 

Rept.  •?:. 
t         Do. 

RaUway 

Race  course 

Do. 

Rafinesgue 

Rept-M 

Rexford  Flats 

Do. 

Riley 

do 

do 

do 

Do. 

RohaHook 

Do- 

Light-house 

Rept.  >7 
Do- 

Jlotterdam,    Methodist     Episcopal 
phurch. 
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Name. 


Latitude. 


Top 

Vmetery,  WiUiams  monnment . 
)rph 

lerhom  Island 

••tady: 

Qory,  flagpole 

>dst  chnrcli  spire 

it  Dutch  Befonned   church 

•ire. 

it  Presbyterian  church  spire.. 

man    Methodist     Episcopal 

arch  spire. 

reorge's  Protestant  Episcopal 

arch  spire. 

ohn's  Uoman  Catholic  church 

re. 

rihn's  German  Boman  Catho- 

ohurch  spire. 

od  Reformed  church  spire. . . 

i  Street  Methodist  Episcopal 

irch  spire. 

n  College  dome 

n  School 

c.  channel  light-house 

risland 

I  Landing: 

b  Reformed  church 

cer  bocker  ice  house ,  flag  pole . 
oiseciiimla,  near  Mull 

St  chnrch  spire 

1  Reformed  church  tower . . . 

Qdiiir'ri'i"Ji'""iiii;riii; 

id  I' ""II":"'""!!!"""] 

dist  Episcopal  church  spire . 

ly  statiofn,  chimney 

Lse 

It 

hoiwe 

ran  church 

Qed  church  tower 

Roman  Catholic  church .. 
ary's  Boman  Catholic 
'h. 

?resbvt6riaii  church 

reftbyteiian  church 

n's  convent 

n's  Protestant  Eiriscopal 

:h. 

ph's  Provincial  Seminary, 

west  spire. 

'hael^s    Boman    Catholic 

h. 

r?  Protestant  Episcopal 

h. 

r's  clinrcli,  Boman  Catho- 

reet  Methodist  Episcopal 

1. 

'himiiey  near  east  end  of 

iazn. 

i-metery.    Wool's   monu- 

ity,  nortb west  spire 

Da  tell  Reformed  church 

aook 


4«o_48o 


42 


14.89 
54.00 
88.71 
02.18 
20.19 


48  36.81 

48  56.80 

49  00.98 

49  02.78 

48  56.74 

40  05.68 

48  51.34 

48  40.28 

46  53.28 

48  4&.U 

40  02.35 

40  01.08 

29  5L04 

30  27.07 

28  49.88 

28  24.79 

30  24.00 

42  20.88 

49  84.41 
49  40.15 
40  30.60 
30  53.72 

17  34.43 

22  57.58 
87  35.41 
87  50.52 
19  20.65 

18  01.60 
18  37.36 
25  26.27 

23  21.88 

24  41.02 
23  24.48 
23  16.70 
36  26.83 
28  48.11 

23  01.75 

24  55.23 

25  25.26 
30  14.70 

43  2L57 
43  28.86 

4-4  8L07 

43  25.10 

42  56.64 

43  32.21 

43  45.89 

42  04.67 

43  45.61 

44  16.84 

43  58.55 

44  47.11 

45  40.34 

4?  43.00 

86  02.00 

01  24.60 


Ijongitude. 


Authority.      Beferenoe. 


780-740 

o         /  »• 

78   52  23.68 

44  15. 2U 

13  10.93 

44  04.83 

45  50.66 


C.AG.S. 

8.8 

....do.... 
....do.... 
.....do.... 


66    18.97     do. 

56    28.68     do. 

56    5L27    I do. 


56 

42.69 

56 

12.10 

56 

42.84 

56 

80.20 

56 

26.57 

56 

23.44 

56 

21.95 

55 

49.33 

66 

32.88 

46 

41.66 

46 

21.22 

46 

13.01 

46 

25.96 

47 

17.00 

42 

30.58 

57 

48.64 

57 

87.06 

89 

46.60 

46 

22.65 

46 

05.05 

46 

58.63 

51 

58.26 

51 

38.49 

47 

13.84 

46 

11.77 

46 

20.63 

47 

n.5i 

46 

00.01 

46 

43.04 

46 

23.82 

46 

55.80 

44 

05.  n 

45 

49.84 

47 

58.36 

46 

29.88 

44 

31.71 

45 

30.55 

41 

87.26 

41 

80.99 

41 

04.93 

41 

37.86 

41 

29.80 

41 

89.63 

40 

50.08 

41 

48.72 

41 

27.17 

41 

07.76 

41 

16.82 

41 

06.53 

40 

12.76 

41 

00.00 

53 

28.00 

50 

40.45 

....do 

....do 

....do 

..-do 

....do 

....do 

....do 

....do 

-...do 

—.do 

....do 

....do 

-..do 

...do 

....do 

....do 

....do 

....do 

....do 

.—do 

....do 

....do 

....do 

....do 

....do 

—do 

...-do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

..-.do 

C.&G.S 

8.8 

—  .do 

....do 

...-do 

....do 

....do 

.-.do 

....d# 

....do 

....do 

—do 

...-do 

....do 


...do 

...do 


C.  &G.8..'^L9J 


Bept.W. 
Do. 
l>o. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
I>o. 
Do. 
Do. 

Do. 
Do. 

Bept.  '83. 
Bept.  '87. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Bept.  '1 

;izea  oy 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Van  Alstvno 

420-48° 

O          f            II 

42    25    53.77 
23    17.97 
23    01.48 

33  10.08 

26  28.43 

32  33.12 
30    02.10 
23    47.02 

34  54.98 
85    05.70 

20  L3.56 
47    47.17 
30    42.92 
40    38.00 
17    33.81 

43    41.80 

42  48.83 

43  33.88 

42  53.48 

37    20.13 

27  02.56 

21  31.47 

33  53.94 
33    17.00 
14    49.09 
21    54.72 
29    28.72 

42«-48«» 

42    52    28.92 

56    34.95 
56    06.68 
47    50.00 

55  43.86 
37    46.70 

43  30.71 
47    53.15 
47    30.60 
58    44.06 
37    42.41 
47    49.00 

54    32.14 

56  53.52 

54    18.25 
54    14.99 

54  22.22 
64    14.70 

47  19.44 

48  50.00 

40    41.44 
40    43.06 

45  23.66 
11    23.85 
11    41.00 

46  58.61 
51    35.17 

45  25.37 
53    08.97 

46  10.00 
50    26.38 

44  23.00 
46    07.00 
46    63.00 
42    13.00 

46    39.44 

46  44.40 

55  29.60 

47  00.72 

57  23.23 
57    13.05 

78C-740 

O          f            II 

73  46    18.65 

43  38.84 
47    31.77 

44  09.71 
47    16.62 

46  24.18 
43    38.10 

47  54.?^ 

45  22.71 

46  29.69 

47  21.08 
49    36.63 
46    53.36 
46    30.00 
43    08.60 

42    11.79 
42    33.95 
42    05.80 
42    27.60 

46    40.82 
46   00.26 
46    46.66 
46    16.96 
46    28.00 

48  53.67 
46    53.82 
40    27.90 

740-760 

74  10    42.01 

11    28.74 
11    17.16 
31    12.55 

18  50.52 
15    59.91 
20    28.18 
20    47.80 

19  48.22 
10    04.23 
18    61.26 

15  05.00 

03    38.36 
05    35.02 

34    12.92 
34    10.56 
84    20.74 
34    19.38 
18    18.47 
24    46.00 

29    06.06 
28    57.07 
26    44.79 
02    14.50 
02    06.60 

17    26.66 

28  09.65 

40    07.69 
07    21.63 
09    25.00 
22    16.02 

01  08.00 

02  44.00 
42    16.00 
05    42.00 

16  29.08 
15    39.79 
33    21.64 

29  02.00 
22    19.16 

S.  S    

1 
Rept*8i. 

Van  Buren   - 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do, 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.  &0.8 

S.S 

Do. 

Van  Dalf son 

Do. 

Van  Denburfc - 

Do. 

Vanderpoel 

Do. 

Vaodericr 

Do. 

VanH^^naaelaerCC.S.) 

Van  Slyke 

Da 
Da 

Vau  Wle 

Do 

Van  Wis,  stone  lifirht                       

Do. 

ViTieyard  - 

Da 

VlA^ise  j^erpv.  church  Boire             .  . 

Do. 

Vrnrnnnn       

Do. 

"W^t  Albany 

Rcpfa 

Wpfit  ( i  lient,  Dutch  Reformed  church . 
Wmt  'Troy  i 

Bflptist  church            

,  RepfST. 
Da 

Diit^'h  Reformed  church        

1        Do. 

First  Di  i  tch  Reformed  church .... 
St.     Hiiilget     Roman     Catholic 
church. 
Westertoe  Island 

Da 
Do. 

Do. 

"WllHTlTl  a1                    

Da 

Wh  i  tehead  ^h  bam .  wefit  RaV>1  a 

Da 

"Winnie's  Dock 

Da 

Winnie's  Point 

Rept-SB. 

Wiswall...*. 

Rept.  -87. 

Wood 

Da 

Yellow  Pine 

Adebahr .               

1        Do. 

Amsterdam  : 

Academy 

do 

do.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

C.&G.S 

s  s 

Da 

Roman  Catholic  church  spire 

Argusville 

Do. 
Do, 

Auriesville, Dutch  Reformed  church. 
Baboock 

Do. 
Da 

Baracsourie         .           

Da 

Barrow's  (W.C.)  house 

Do. 

Bell's  (W.H.)  house 

Da 

Black     . 

Do. 

Bouck .  -               

Da 

spire. 
TtraTKlTnill    , , . , 

Do. 
Do. 

Bronk 

Da 

Canajoharie : 

Dutch  Reformed  church . . 

German  Lutheran  church 

Da 

Nellis  House 

Da 

Protestant  Episcopal  church 

Chapman 

Do. 
Do. 

Charleston   Four    Comers,   church 

tower. 
Cobleakill: 

Hotel  Augusta 

Rept -81 
Rept.  -s:. 

Lutheran  church 

Da 

Carlisle,  Presbyterian  church 

Catskill 

Da 
Do. 

ATonnfcain  House    sontheasfc  cor- 

Do. 

ner. 
Conover 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do « 

Da 

Currytown,  Dutch  Reformed  church 

tower. 
Dockstader 

Da 
Da 

Dou(3;al 

Da 

Duanesburg,  church  tower 

Rept  a 

Dunn  Hill 

Da 

Dunnsville : 

Flagpole                                .  .    .. 

Da 

T)utch  Reformed  church  west  of.. 
E^ast  Hill,  primary    

Da 
Da 

East  Township,  Saptist  church  spire. 
Esperance: 

Methodist  Episcopal  church 

Pre8b3rterian  church- 

Da 

Failing 

Da 

Finkef. 

Da 

Fonda 

Da 

Court-house  dome 

^      Da 

oAMTEtT.]     GEOGRAPHIC  1>081T10NS   IN  THE  UNITED  STATES.  65 
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Kame. 


Latitiido. 


Longitude.        Authority. 


Fort  Plain: 

CUnton  Iiiberallnstitiite 

Dotch  church  Bpire 

Methodist  Kpisoopal  church  spire. 
Freys   Bush,    Methodist    Bplscopal 

church  spii^. 
FulfonTille,  J.  H.  Starin's  house  cu- 

Gkm 

Dutch  Reformed  church  spire . . . . 
German  Evangelical  church  tower. . . 

Haaaman  Mills,  church 

Helderherg  ^C.  8.) 

HiRhPeak 

Holmes 

Hunter 

Kelsey 

KnowersyUle 

Lutheran  church 

Enoz 

Knoxville : 

Methodist  Episcopal  church  spire. 

Lutheran  church  spire,  2  nmes 
east  of  town. 

Little  Falls,  Univeraalist  church 

Mann 

Mannys  Comers,  church 

Mapletown 

Dutch  Reformed  church  tower. . . 
Middlebnrg,  Dutch  Reformed  church 

Methodist  Episcopal  church  spire . 

Monument  46  (C.B.) 

Monument  as  (C.B.) 

Monument  68  (C.B.) 

Monument  74  (C.B.) 

Nellis 

Oak  Ridge 

WasBonC.  Barlow^s  house 

Old  Palatine,  church  spire 

08tego(C.8.) 

Ostrander 

Oyerlook  Mountain 

Paine  Hollow,  Methodist  Episcopal 

church. 
Palatine,  Gemoan  Evangelical  church 
tower. 

Plagah 

Prinoetown 

Presbyterian  church  spire 

Seaman 

Bichfleld  Springs,  observatory 

RichmondviUe,  notelflag  pole 

Rickard - ^..V:. 

Biders  Ckm&ers,  church  tower 

Bomeyn 

Bunddl 

Baltman's  (Esra  L )  house,  cupola  — 
8t.  JohnsviUe : 

Methodist  Episcopal  church  spire. 

Dnlon  churcn  tower 

Schoharie: 

Cemetery,  Williams  monument . . 

Lutheran  church  spire 

Old  Fort  flag  pole 

Schuyler 

oootch  Union,  Presbyterian  church 

B^:. 

Kharon  Binings  Hotel,  window  in 
gsble. 

Shoemaker 

SittleHUl 

Sioansville,  Baptist  church  tower 

Stirling 

StonelraWa; 

Dutch  Reformed  chttrch  cupola . 

„    Lutheran  church  tower 

Bunmit ...... •  - 

^^ooDtpion.""rr"r 

WCe  Hffl,''iS^8by1»i^ta[n"  church 
tower. 


4«o_4So 

o   /  // 

42  66  64.83 

65  68.73 

66  66.57 
54  36.61 

66  34.05 

63  8.60 

53  41.88 

57  89.00 
68  27.00 
37  38.07 
10  06.00 
37  86.10 
10  30.60 
37  38.38 
48  12.08 

48  n.87 

59  06.45 

40  28.00 

40  38.00 

08  34.00 

41  04.08 

66  60.66 
40  48.00 

60  20.75 
36  18.51 

36  48.07 

44  24.81 
43  00.11 

49  48.96 

45  04.97 

58  46.00 
47  28.11 
47  68.00 
58  08.63 

46  54.73 

67  25.44 
05  05.00 
57  30.35 

57  29.05 

30.18 
46.68 
85.00 
47.48 
38.15 
08.00 

58  21.89 
58  43.44 

54  48.12 
87  15.87 
57  14.73 


48 


60 
38 


50 
50 

80 
30 
40 

68 


57.80 
57.01 

47.22 
68.01 
38.64 
54.72 
18.87 

44.06 
52.00 


06.07 
26.10 
42.42 

34.07 
29.80 
42.94 
23.10 
19.82 
17.80 


740-750 

o         f  ff 

74   37  47.90 

87  41.80 
37  3L81 
40  04.57 

81  54.78 

10  25.97 

20  81.47 
31  07.00 
00  01.33 
00  38.47 
05  42.00 

30  40.70 

13  40.31 

21  54.68 
02  00.58 
02  01.64 

05  47.30 

06  18.00 

04  45.00 

61  87.00 

10  05.23 

08  42.36 

33  14.08 

33  38.26 

20  16.23 

10  68.73 

05  54.74 

14  20.35 

13  14.06 
00  23.71 
37  15.55 
10  10.98 
20  49.00 
37  42.88 
42  14.60 
48  26.10 

06  33.00 
54  14.06 

31  05.90 

14  43.27 

05  47.28 
04  47.00 
36  45.40 
56  58.57 
83  53.00 

81  28.21 

88  44.57 

06  11.75 
08  04.84 

33  15.26 

40  44.48 

40  50.16 

18  84.86 

18  40.21 

18  08.02 
86  85.71 
06  09.16 

14  43.81 

86  49.00 

54  26.70 

02  09.33 

19  51.30 
88  26.66 

83  23.08 

83  22.38 

34  58.73 

82  10.97 
27  31.39 
17  01.94 


S.S.... 

do. 

do. 

do. 

do. 


Rept.  '87. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Rept.  '83. 

Rept.  '87. 

Do. 
Rept.  '88. 

.do ;  Rept.  '87. 

G.  S !  BuU.188. 


....do 

....do 

....do 

....do 

.do 

-do 


Reference. 


8.8- 


.do. 
-do. 
.do. 


.....do 

do 

...-do 

...-do 

....do 

...-do 

....do 

....do 

.—.do 

-...do 

...-do 

.....do 

..--do 

do 

.-—do 

....do 

do 

.....do 

.....do 

do 

do 

do 

G.  8 

8.8 

do 

....do 

do 

do 

....do 

do 

—  .do 

G.8 

8.8 

....do 

do 

.....do 

....do 

do 

.....do 

do 

do 

....do 

do 

do 

.....do 

dc 

do 

do 

.  ...do 

do 


Rept.  '87. 
Do. 
Do. 
Do. 

Rept. '83. 
Do. 

Do. 
Rept.  '87. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 
Rept.  '88. 
Rept.  '87. 

Do. 

BuU.122. 

Rept.  '88. 
Rept.  '87. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 
Bull.  122. 
Rept.  '87. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Rept.  '83. 

Do. 
Rept.  '87. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
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Name. 


Latitude,     i    Longitude. 


AuthoritT- 


Reference. 


Turk 

Uti«ayantho 

Van  Apse  (Abram)  bam,  cupola. 

Van  Atten , 

VanDeusen 

Vly. 


Watersheet 

West  Amsterdam,  Lutheran  church 
tower. 

WiUet 

Windham,  High  Peak 

Wlnne 

Yule 


BabeU.... 
Penner .-, 
Getman  . 

Maine 

Solon 

Tassel ... 
Windsor - 


O  I  It 

ASt   39  57.02 

23  66.21 

56  24.69 

54  18.07 

66  58.10 

14  45.50 

51  49.16 

58  44.26 

58  82.84 

18  63.78 

43  48.65 

66  40.67 


42«> 

4?  16 
67 
50 
13 
87 
66 
06 


48» 

26.13 
23.96 
19.60 
16.  a5 
42.04 
29.13 
10.26 


Alpine,  Methodist  Episcopal  church.. 

Ashland - 

Auburn,  court-hoase  dome 

Barton 

Brown 

Burdett : 

Methodist  Episcopal  church 

Presbyterian  church 

Oaffer  t  V 

Cathamie,      Methodist      Episcop^ 
church. 

Chemung 

Clapp 

Cortland: 

Baptist  church 

Normal  School,  east  cupola 

Wagon  Company's  chimney 

Couch 

Dryden 

Do 

Eddytown,  Presbyterian  church 

Ellis 

Elmira : 

First  Methodist  Episcopal  church. 

First  Presbyterian  church 

Park  Congregational  church 

Female  College  tower 

Public  School,  No.  5 

Richardson  shoe    factory  clock 
tower. 

St.     Mary's     Roman     Catholic 
church. 

St.    Patrick's    Roman    Catholic 
church. 

Trinity     Protestant     Episcopal 
church. 

Enfield 

Erin 

Pabius 

Giles 

Green 

Havana : 

Baptist  church 

Cook  Academy 

Court-house 

Methodist  Episcopal  church 

Presbyterian  church 

Protestant  Episcopal  church 

Union  school-house 

Hawley 

Hector 

Homer : 

Academy  cupola 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Hornby 

Horseheads 


48<»-48° 


18 
01 
65 
06 


42.22 
54.62 
47.86 
48.66 
48.31 


81 


26  13.81 

25  00.81 
06  80.34 
18  46.23 

02  31.64 

58  11.87 

86  01.32 

85  56.90 

85  58.38 

17  56.13 

23  06.00 

28  07.19 
17.13 
47.65 

05  31.48 

05  28.28 

05  21.45 

05  54.21 

05  50.54 

05  19. ae 

04  36.50 

05  37.81 

05  24.06 

27  15.48 
10  16.23 
48  41.63 
53  02.27 
50  18.78 

20  41.81 

20  80.85 

20  44.41 

20  44.58 

20  43.33 

20  40.15 

20  40.62 

06  22.99 

26  47.09 

38  06.81 

38  04.20 

38  05.57 

38  07.38 

15  42.78 

00  60.05 


740-750 


06.27 
24.12 
34.70 
15.60 
00.20 
29.60 
13.98 
65.77 


41  29.42 

08  86.22 

02  82.48 

53  58.48 

76«-76» 

75  40  51.85 
44  85.93 
01  43.73 
58  44.80 

50  10.38 
19  00.47 
44  47.29 

76  48  29.08 
47  01.88 
84  09.19 
27  29.52 

51  08.44 

50  46.94 

60  60.11 

08  03.58 

46  68.68 


S.S.... 

do. 

do. 

do. 

do- 

0.8-. 
8.8.... 
do. 


do. 

G.8... 
8.8.... 
do. 


.do. 
-do. 
.do. 
.do. 
-do. 
-do. 
.do. 


do 

do 

do 

do 

do 


.do... 
-do... 
.do... 
-do... 


10  40.09 

10  36.03 

10  15.94 

48  82.43 

20  02.00 

20  01.20 

55  47.12 

12  62.41     do. 


83   21.02    I do. 

02    19.08     do. 


.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
-do. 


16.04 
16.69 
32.97 
50.68 
16.47 
21.18 


I do 

do 

■ do 

I do 

do 

do 

do 


48    22.30 

48    39.30    ' do 


48    30.13 


37  48.81 

01  14.88 

26  13.44 

01  49.23 

60  50.33 

60  22.1 


1.16 

.23 
.14 
1.02 
.76 

48    21!  04 


60  59.(j 
60  44.1 
50  87.1 
60  60.( 
50  38.7 
15. 


10 
10 
10 
10 
60 
49 


48.00 

48.76 
48.50 
4*<.18 

38.  T2 

a>.  14!ig  ij: 


do.. 


-do. 
.do. 
-do. 
.do- 
-do. 


.do. 
.do. 
-do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 


do 

do 

do 

do-^. 


Rept.  '87. 

Do. 

Do. 

Do. 

Do. 
BU1L122. 

Bept'87. 

Do. 
Bull.  122. 
Rept '87. 

Do. 


Do. 
Da 
Da 
Da 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rept.*8& 
Rept. '87. 

Da 

Do. 

Do. 
Da 
Do. 
Da 
Da 
Da 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Da 
Da 

Da 
Da 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Da 
Da 
^     Da 
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Name. 


Horaeheads— Contiilaed. 

BaptdBt  church 

Methodist  Episcopal  char  eh 

Presbyterian  chnrch 

Protestant  Episcopal  church 

Howtott 

Hoxsie 

Hubert 

Hungerford 

Ithaca: 

Cornell  University,  bam  cupola . . 

McGraw  BoildOntf 

Sage  Chapel 

Sage  College 

Light-house  dome 

McChrawFiske,  house 

Presbyterian  church 

Protestant  Episcopal  church 

Soman  Catholic  church 

Sprague  fire-engine  house,  flag 
pole. 

State  Street  Methodist  Episcopal 
church. 
Jacksonyille,    Methodist    Episcopal 
church. 

Kfle 

Maby 

Mathews 

Mltchel 

Morehead 

Moreland,  Preebyterian  church 

Kewfield 

Niles 

North  Barton  church 

Oak  Hill,  Baptist  church 

Free  Will  Baptist  church 

Wesleyan  Methodist  church 

OraDge 

Orid! 

Owego,  court-house 

Pompey  Hill : 

Presbyterian  church 

Roman  Catholic  church 

Beading  Center : 

Baptist  church 

Methodist  Eipisoopal  church 

Richford 

Ripley 

RockStreauL,  church 

Ross  Hill,  church 

Seeley 

Shaflord,  church 

SonthHill 

Strader 

Sugar  Hill.  Presbyterian  church 

Trumansburg: 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Protestant  Episcopal  church 

Turner 

University 

Van  Doms  Comers,  Methodist  Epis- 
copal church. 

Wa&s": 

Academy.. 

Court-house 

lAke  View  Hotel 

Methodist  E«piscopal  church 

Pftlmater*8  (D.)  house 

Presbyterian  church 

Protestant  Episcopal  church 

Roman  Catholic  church 

Watkins  Olen  obaervatory 

West  Dryden,  church 

White..: 

Bristol 

Gorham 

Milo 


Latitude. 


o       /        // 

42   00  65.79 

00  68.97 

00  67.n 

00  58.23 

60  52.05 

55  46.15 

86  42.74 

25  45.22 


58.12 
57.97 
40.70 
45.24 
44.02 
08.28 
82.12 
28.27 
24.64 
22.04 


26    22.57 
80   44.74 


04  84.65 
07  82.60 
80.65 
85.06 
22.71 
28.26 
11.24 
66.73 
07.00 
21.90 


07 
66 
32 
18 


47 

07 
05 


20 
20 
10 
40 
42 

53 
64 

25 
25 
23 
47 
28 
05 
58 
48 
25 
21 
21 


06.85 
06.81 
11.20 
48.48 
06.06 

58.97 


40.60 
51.86 
47.15 
24.85 
19.04 
08.00 
33.42 
15.00 
49.04 
41.60 
45.18 

84.84 
28.06 
28.63 
27.01 
07.71 
54.15 
68.02 


20    84.06 


22 


22 


37.80 
86.50 
42.88 
60.90 
60.99 
48.03 
47.80 
80.66 
83.40 
02.21 
80.17 


•  420-48* 

42  42  00.62 
48  54.11 
85  16.32 


Longitude. 


760-77° 

O          t  II 

76  40  20.08 
40  20.31 
40  10.96 
40  10.50 

17  26.56 
22  28.30 
06  40.05 

27  0a45 

28  45.87 
20  06.80 
20  05.08 
20  02.06 
80  62.70 
20  18.20 
20  66.93 
20  58.42 
80  08.15 
80  86.68 

80  07.70 

88  06.62 

15  «1.46 

47  88.02 

60  84.80 

31  46.27 

18  27.30 
64  84.67 
40  10.62 

26  03.65 
20  30.00 

27  07.62 

47  25.02 

47  24.80 

68  27.15 

40  18.22 

15  47.00 

00  57.34 

00  48.18 

56  00.75 

66  00.99 

13  20.84 

14  28.42 
55  45.06 
25  30.00 
22  11.68 

16  56.00 
20  45.28 
52  08.36 

60  26.03 

30  43.53 

89  30.10 
80  83.00 
30  40.02 
20  38.70 

29  08.73 
84  20.77 

06  24.05 

52  00.33 

52  16.40 

62  80.24 

62  20.53 

61  08.21 

62  15.43 
62  16.56 
52  12.21 
52  20.73 
24  54.07 
20  18.66 

77o_78o 

77  24  31.05 
10  54.82 

01  46.62 


Authority. 


8.8. 


-do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

.do 

.do 


.do 


.do. 
-do. 
.do. 
-do. 
.do. 
-do. 
-do- 
-do. 
-do. 
.do- 


-do. 
-do. 
-do. 
-do. 
.do. 


.do. 
-do. 
.do. 
-do. 
.do. 
.do- 
.do. 
-do- 
-do. 
-do- 
.do. 


-do-, 
.do., 
-do-. 
-do., 
.do., 
-do., 
-do.. 

-do.. 

.do., 
-do., 
-do.. 
-do.- 
-do- 
.do.. 
-do.- 
-do.- 
-do.. 
-do-, 
.do-- 

.do.. 
-do- 
.do- 


Reference. 


Rept.  W 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept. '88. 
Rept.  '87. 

Do. 
Do. 
Do. 
Do. 
Rept. '83. 


-do Rept. '87. 

-do Do. 


f: 


Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept. '87. 
Rept.  '88. 
Rept.  '87. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
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NEW  YORK— Continaed. 


Name. 


Scotteville 

Sprool 

RwiUe , 

Urbana 

Worden 

Batavia: 

Court-house  dome 

German  Methodist  Episcopal 
church  spire. 

Johnston  Harvester  Works, 
chimney. 

Methodist  Episcopal  church  spire 

Presbyterian  church  tower 

Buffalo 

Buffalo  Plains 

East  base 

Erie  County  : 

Buffalo  light-houso 

Horseshoe  light-house 

Intersection  of  Michijgan  and 
Exchange  streets,  Buffalo. 

Hamburg 

Norris 

Richmond 

West  Base 

Barcelona 

Brocton 

Dunkirk: 

Chimney  of  Brook's  Locomotive 
Works. 

Light-house 

New  light-house 

Dean 

Deering 

Pierce 

Prospect 

Sheflin 

Silver  Creek 

Sturgeon  Point 

Westfleld 

High  School 

Methodist  Episcopal  church 

Chooomount 

Montauk , 

Montauk,  2 

Brown  Hill 

Great  Gull  Island 

Horton  Point 

MattituckHUls 

Mount  Prospect 

Mount  Prospect,  2 

Shelter  Island 

Bailey 

Bald  Hill 

Bancroft 

Barnes 

Bingham 

Boice 

Brace  Mountain,  monument 

Brig^ 

Bussing 

Buttermilk 

Chapel  Light 

Clark  monument 

Clove 

Cornerstone 

Dickerson 

East  Bluff 

Fields  West 

Golden  Ridge 

Haines 

Hamlin 

High  Tor 

Hook  Mountain 

HusseyHill 


Latitude. 


O        '  // 

42    fjO  59.20 

23  13.77 

12  16.23 

25  40.54 

44  46.66 

42<»-48» 

42    60  51.75 

50  45.20 

60  36.20 


60 

50 


56 
50 


50.66 
47.96 
03.18 
58.22 
10.57 


52  40.10 

52  52.50 

52  41.10 

46  60.61 

50  23.05 

85  16.65 

57  20.56 

42«»-4S» 

42  20  32.00 

24  07.00 

20  06.40 


20 


25 
26 
19 
36 
31 
41 
16 
10 
10 


37.80 
44.30 
33.61 
40.50 
06.00 
20.50 
88.41 
13.04 
24.88 
25.30 
20.70 
26.50 

41«'-42« 

41  16  48.06 
03  54.30 
06  54.88 

41«»-42<» 

00  11.20 
08.43 
58.21 
08.46 
21.51 
21.54 
38.00 


41 


41 


12 

04 

00 

15 

15 

04 
410^80 

18  43.79 
06.88 
41.11 
14.31 
31.24 
54.81 
30.01 
35.88 
36.83 
36.44 
06.30 
02.60 
18.57 
58.38 
82.13 
21.21 
17.38 
44.88 
37.74 
10.61 
15.51 
27.34 
06.54 


30 
33 
48 
35 
55 
02 
84 
09 
06 
43 
48 
41 
02 
15 
56 
02 
38 
54 
50 
11 
07 


Longitude. 


77o_78o 


77 


42  87.60 

00  10.51 

20  28.02 

15  14.99 

25  34.22 

78    11  13.19 

10  56.40 

10  25.84 

10  53.60 

10  45.02 

52  4L83 

40  06.79 

48  32.98 

63  24.00 

54  56.20 

52  14.30 

51  31.92 
06  56.96 

52  87.60 
52  44.54 

7»o-«©« 

70    35  24.40 

28  41.80 

10  26.80 


21 
21 
00 
14 
00 
20 
00 
13 
02 
87 
34 
34 
71o. 

71  57 
54 
54 

72o_ 

72  17 
07 
26 
34 
00 
00 
21 

78°- 

73  33 
65 
31 
51 
50 
40 
20 
81 
40 
48 
81 
30 
41 
20 
62 
28 
43 
50 
34 

.32 
57 
54 
50 


16.80 

25.80 

15.62 

10.08 

18.82 

50.00 

80.72 

27.81 

58.93 

80.71 

28.20 

83.20 

72o 

48.06 

18.43 

18.50 

7SO 

86.46 

06.21 

53.61 

20.75 

86.96 

85.87 

80.70 

740 

06.07 
08.04 
42.60 

00.74 

31.00 

81.30 

34.88 

49.10 

47.58 

38.90 

07.20 

27.96 

36.06 

15.96 

02.38 

18.02 

34.48 

08.31 

08.07 

48.90 

66.65 

43.15,, 

40.6^ 


Authority. 


L.S 

S.S 

do.... 

do.... 

do.... 

do.... 

do-... 

do.... 

.do.... 
-do.... 


L.8. 


-do- 
.do. 


....do. 
..-.do. 
....do. 

.....do. 
S.S..-. 
G.S... 
L.S... 


.do. 
-do. 


.do. 


do. 

.....do. 
G.S... 
....do. 
.....do. 
L.S  ... 
G.S... 
L.S  ... 
.....do. 

do. 

.....do. 
do. 


C.&G.S. 

do.... 

do...- 


..do... 
-do... 
-do... 
.do... 
.do... 
-do... 
.do... 


Reference. 


do.... 

do.... 

do 

do-... 

do.... 

G.S 

C.  ft  G.  S. 

do.... 

do.... 

do.... 

do..-. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 


-do 
.do 


■^iJ^G^i^fgl^ 


Final  Bept. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Final  Rept 
Do. 
Do. 

Da 
Da 
Do. 

Do. 
Rept.^. 
Bull.  122. 
Final  B«pt. 

Do. 
Do. 

Da 

Do. 

Do. 
Bull.l2SL 

Do. 

Do. 
Final  Rep(. 
Bull.USL 
Ftakal  Bept. 

Do. 

Do. 

Do. 

Da 


Do. 
Rept.m 

Do. 
Do. 
Da 
Do. 
Da 
Do. 
Do. 

Do. 
Do. 
Da 

Bull.  122. 
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NEW  TOBK— Contintied. 


Name. 


Iron  bolt,  near  80  mile  boondary  stone 

Kisnton  City  HaU 

Lewuboro,     Presbyterian     church 
(1885). 

Uoyd 

Merwin 

Monunent  stone 

Osborne 

Plymoath 

PortCl^ester 

Poaghkeepsde 

PrestoEL 


Prospect.. 
Pupdy 


PuPdy 

Ridgefleld  Angle,  monument  stone 

Bound  mountain 

Monument ., 

Sandfor^ 

Spencers  Ctomer,  spire  (1863) 

Stewart; 

Stratford  Shoal    (Middle    Ground) 
light-ftiouse  (1881-1885). 

Tterry.- 

Traver  

UnderhlU 

Venralin 

Warner 

Watermelon 

Wilton  monument 

Wing  monument  stone 


Pink 

Prospect  HUl 

Schuyler 

Sky  Top  Tower . 
SUde.... 


Latitude. 


.  410-480 
o       /        // 

41    43    06.86 
55    37.46 

16  24.08 

49  17.24 
14  09.09 

84  24.64 

85  16.90 
46  25.41 

00  09.16 

41  18.00 

42  36.70 
52  27.96 
08  10.12 

17  42.68 
25  06.37 
25  11.91 

01  13.46 
57  45.62 
46  13.66 
08  35.78 

66  22.29 

55  05.04 

35  47.39 

41  21.52 

24  04.88 

21  63.81 

12  46.07 

83  30.38 

4i«»-4a» 

41    54  04.60 

88  21.88 

68  54.73 

45  49.76 

50  56.97 


Longitude. 


780-740 
o        /        // 

73  80  61.66 
68  47.90 
88    17.57 


53 
19 
31 
82 
87 
40 
68 
81 
57 
41 


30 
58 
06 

58 
52 
51 
60 
56 
43 
28 
31 
740 


74  02 
01 
26 
09 


14.19 
57.60 
35.87 
29.32 
17.28 
22.77 
24.00 
04.87 
49.82 
36.06 
06.79 
25.65 
20.63 
56.96 
08.00 
00.96 
06.11 

19.53 
41.44 
66.70 
64.79 
83.99 
16.37 
66.40 
40.71 

76» 

46.89 
48.68 
36.72 
23.64 
10.94 


Authority. 


C.AG.S- 
Q.S 

C.  <fta.S. 


..do. 
..do. 
-do. 
..do. 
..do. 
..do. 
.-do- 
-do. 
-do. 
..do. 
-do. 
-do. 
..do. 
..do- 
..do. 
..do. 
-do. 

.do. 
.do. 
-do. 
-do. 
-do. 
.do. 
.do- 
.do. 


G.8 

C.&G.8. 

8.8 

G.8 

....do.... 


Reference. 


BuU.122. 


Do. 


Do. 


Do. 


Do. 
Do. 


NEW  JERSEY. 


Allendale  chnrch  spire 

Bald  Mountain 

Beach  Mountain 

Bear  Fort 

Beaver  Run 

CJatflnh  Pond,  summit,  east  of  pond  . . 

Oenterrille 

Cnilrer  Gap 

Darlington 

Decker  Pond 

Deckertown,  Presbyterian    church 

spire. 

Dusker  Pond 

Bast  and  west  Jersey  line  (on  Blue 

Mountain). 

Franklin  furnace  stack 

Glenwood 

Hamburg 

High  Point 

High  Tome 

Lafayette 

Macopin 

Newton,  Preebvterian  church  spire  .. 

Ramsey,  church  tower 

Smith  Hill 

Sparta 

waykoff,  church  cupola 

Woodport 

Cherry  Hill 

Coytesvllle 

Duer 

Englewood 

Fort  Lee,  flagstaff 

Kaveaink 


410-42° 

o       /  // 

41    01  49.56 

07  14.54 
10  00.16 

08  26.15 

09  21.00 

01  57.42 
12  54.07 

10  20.99 
04  42.70 
12  14.34 
12  39.10 

04  68.60 

08  46.66 

06  32.22 
15  27.31 

08  63.35 
19  15.24 

09  05.39 

07  63.51 

02  66.21 

03  27.30 

03  33.61 

04  67.55 
00  58.46 
00  27.73 
00  40.06 

40«-41* 

40    54  45.91 

51  37.69 

W  63.46 

63  28.16 

60  49.00 

23  47.86 


740-750 

o      /        // 

74    07   84.74 


12 
17 


02.91 
40.09 
81.60 
46.77 
60.19 
29.69 
42.08 
82.80 
02.25 
23.47 


28    57.08 
60    69.68 


35 
30 
31 
39 
00 
41 
24 
45 
08 
44 
88 
10 
35 

78« 

73  58 
58 
54 
58 
57 
60 


21.34 
17.51 
48.78 
42.98 
47.33 
26.76 
08.60 
18.60 
32.10 
49.77 
15.64 
25.98 
29.06 

74» 

12.17 
45.27 
10.37 
10.  (t5 
53.78 
09.67 


C.&G.S. 


-.-.do 

....do 

....do 

....do........ 

....do 

—  .do 

....do 

....do 

....do 

....do 


.do. 
-do- 


..do 

..do 

-do 

..do 

-do 

.do 

-do 

..do 

..do 

.do 

.do 

-do 

.do 

.do 

.do 

-do 

do- 


ig3i9ff(ii3y\Lj 


Final  Rept., 
Vol.1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
D0.1 
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NEW  JERSEY— Continued. 


Name. 


Latitade. 


Longitnde. 


Authority.      Reference. 


Navesink 

Lighthouse 

Paliaade 

Schraalenburg,  church  spire 

State  line,  stone  on  bank  of  Hudson 
River. 

Allen  town.  Reformed  church  spire. . 

Andover 

Aquackanonck , 

Amey 

BaiM 

Bald  Hill 

Banta 

Bay  Way,  Staten    Chemical    Co.'s 
chimney. 

Bayard  

Beacon  Hill 

Bedminster,  church  cupola 

Beers  HiU 

Bergen,  Dutch  Reformed  church 

Bergen  Fields,  church  spire 

Bergen  Neck 

Bergen  Point,  spire 

Bishop's  bam !.. 

Bloomfleld 

Boonton,  Presbyterian  church  spire . 

Bordentown,  flag  pole 

Bordentown,    Presbyterian  church 
spire. 

Bordentown  Obseryatory 

Bordentown,  church  spire 

Bound  Brook 

Boynton's  Tile  Works,  near  Wood- 
bridge  Landing. 

Burdge 

Burlington,  St.  Mary's  spire 

Bury 

Caldwell,  church  spire 

CaldweU 

Do 

Carhart 

Caven  Point 

Centerville,  church  spire 

Chapel  Hill,  back  light 

Chai)el  Hill,  light-house  pole 

Cherry  ville,  spire 

Cherryville 

Chestnaquack 

Chestnaquack  Point 

Christopner 

Claybanks 

Cold  Soil 

Columbus,  west  spire 

Compton 

Conasconck  Point 

Conover 

Conover  beacon 

Constable  Point 

ComhiU 

Cranbury: 

First  Presbyterian  church  steeple. 
Second  Presbyterian  church  spire . 

Crane 

Cranford,  Presbyterian  church  ppire. 

Crosswick,  spire 

Croton 

Cushetunk 

Danville 

Dayton,  church  spire 

Dobow  hill 

Delanco 

Delanco,  church  spire 

DislwroHill 

Dunellen,  spire 

Dutch  Nock,  spire 

East  and  west  Jersey  line 

East    Millstone,    Reformed    church 
cupola. 

East  Trenton,  Rubber  Works  chinmey 


40O-41O 

o   /  // 

40  23  18.  U 

23  45.23 

59  62.98 

60  25.10 

54  60.10 

40«-4l«' 

40  10  27.10 

59  09.80 

51  00.73 
00  28.66 
14  09.85 
57  39.81 
53  12.54 
37  56.00 

35  01.66 

22  26.56 

40  14.70 

23  33.76 
43  37.14 

55  46.64 
45  62.00 
88  52.17 

39  05.83 

03  47.40 

32  oo.n 

64  23.62 

08  52.06 
06  36.60 

09  20.57 

08  48.70 
84  50.36 

32  26.58 

23  02.23 

04  37.80 
50  28.80 

60  20.98 
50  24.29 
50  24.10 

25  03.98 

41  83.96 

40  05.83 
23  63.80 
23  54.48 

33  44.70 
33  45.15 
27  40.13 
27  89.58 

13.42 
14.42 

20  40.64 

04  25.00 

26  22.54 

27  33.40 
20  41.06 

25  ir.oi 

39  26.13 

22  23.78 

18  28.38 

18  50.40 

50  08.02 

88  28.10 

09  16.30 
29  04.13 
37  24.80 

52  13.03 
22  32.80 

10  58.17 
02  46.15 
(j2  58.11 
14  48.23 
35  39.90 
16  67.50 

53  49.06 
80  10.14 

14  33.00 


04 

or 


780-74° 

O          t  It 

78  60  13.40 

50  06.52 

54  17.49 

60  40.05 

66  28.95 

74»-7o« 

74  36  14.ro 

44  49.40 

07  45.60 

42  13.G2 

24  51.16 

21  03.61 

00  60.46 

12  15.30 

12  43.94 

13  41.91 
88  43.00 
11  26.19 
04  04.85 
00  13.18 
02  86.50 
07  30.14 
10  28.39 

41  88.00 
19  28.84 
24  37.38 

42  49.59 
42  87.10 

42  43.74 

42  60.10 

81  57.27 

15  21.66 


01  45. 
51  43. 

05  22. 
16  83. 
15  24. 
15  24. 

02  31. 
04  18. 

06  53. 


54  15. 

64  31. 

15  03. 

15  02. 

11  66. 

47  58. 

43  33. 

43  31 


1.75 
1.03 
1.61) 
.40 
05  20.84 
10    44.64 


01  27. 

03  21. 

05  45. 

54  42. 

31  08. 

30  51. 

13  08. 

18  11. 

30  02. 

54  45. 

48  26. 

56  13. 
80  43. 
25  36. 

57  46. 
57  25. 
27  26. 
27  50. 
36  50. 
44  54. 
34  47.] 


C.&G.S. 


-do.... 
-do.... 
.do..-, 
-do.... 


.do 

.do 

-do 

-do 

-do 

.do 

.do 

-do 


.do 

-do 

do 

-do 

-do 

.do 

-do 

-do 

-do 

.do 

-do 

-do 

.do 

-do 


..do. 
-do. 
-do. 
-do. 

-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do- 
-do. 
-do- 
.do. 
-do. 
-do. 
-do. 
-do- 
-do. 
-do. 
-do. 
.do. 
-do- 
.do. 
-do. 
.do- 
-do. 
-do. 
.do- 


...-do 
-..-do 

do 

....do 
....do 
....do 
...-do 
....do 
....do 
...do 
-..do 
...-do 
-..-do 
...-do 
...-do 
....do 


u  giTi2^( 


43   39.00 


.do 


Pinal  Bept, 
Vol.lT 
Do. 
Do. 
Do. 
Do. 


Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
l>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
tDo. 
l?o. 

Do. 


QAiraErr.]      GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES. 

NEW  JEB8ET— Gontinned. 


61 


Name. 


Elizabeth: 

First  Presbyterian  church  spire. . 

St.  Mary^B  church  spire 

Elizabethport  Oil  Cloth  Co.'s  chim- 
ney. 
Elizabethport,    spire    Presbyterian 

church. 
Elizabethtown,  spire  First  Presby- 
terian church. 

Ewing.  church  spire 

Fairfield,  spire  Kef  ormed  church 

Fleming 

Flemington.,  spire  Methodist  church. . 

Florence,  foundry  chimney 

Fox  Hill 

Freeholfi,  spire  old  court-house 

Freehold,  spire  Bef  ormed  church 

Garriell 

Gibbet  Island 

Goat  Hill 

GrandonHill 

Green  Island- 

Green  Pond 

Hackensack,  church  spire 

Hackettstown 

Hamilton  Square,  Baptist  church 

Hardwick,  church  cupola 

Harrison  House,  cupola 

Hawk 

Do 

Hazersfarm 

High  Mountain 

Highwood 

Highland  of  8quan 

Hilton 

Hope,  church  spire 

Hunter  House,  north  chimney 

Jenny  Jump  Mountain 

Jersey  City : 

Spire 

Flagstaff 

Key  East  Hotel,  flagstaff 

Keyport,  spire 

Em  Ton  E!u11  Oil  Qoth  Co.'s  chim- 
ney. 

Kills  Light,  Bergen  Point 

King 

King;8land 

Lamington,  church  spire 

Lawrenceville 

Standpipe 

Spire 

Liberty  pole.  Long  Branch  village. ... 

Light-house  flag 

Linden,  spire  ^iscopal  churcdi 

Linden,  spire  Reformed  church 

Lippincott,hiU 

Mapleton 

Matayan 

Matayan  Point 

Mechanlcsville,  church  spire 

Menlo  Park,  tall  iron  stack 

Metuchen,  spire  Presbyterian  church . 

Middlebush,  church  spire 

Midland  Park,  church  tower 

Mine  Mount 

Mormn 

Do"IIlI""""III!"I"""I"]" 
Morristown,      spire     Presbyterian 
church. 

Mount  Canoe 

Mount  Holly 

Mount  Horeb 

Mount  BtitcheU,  north  edge  of  High- 
lands. 

Mount  Oliye 

Mount  Bose 

Nethenrood 

New  Brunswick : 

Butgers  College  cupola 

Spire  8t  James,  p., , 


Latitude. 

1    Longitude. 

Authority. 

Reference. 

i^^V> 

740-76° 

1 

o       /        // 

o       /        // 

40    39    45.60 

74    12    50.80 

G.&G.8 

Pinal  rept., 
Vol.1. 

39    29.90 

13    07.80 

do 

Do. 

38    46.00 

11    45.84 

do 

Do. 

38    52.45 

11    27.94 

do 

Do. 

89    45.54 

12    56.67 

do 

Do. 

16    14.40 

48    02.50 

do 

Do. 

58    04.54 

16    58.08 

do 

Do. 

00    15.97 

03    81.97 

do 

Do. 

30    20.23 

51    30.22 

do 

Do. 

07    31.10 

49    05.60 

do 

Do. 

43    50.01 

48    19.05 

do 

Do. 

15    37.18 

16    28.40 

do 

Do. 

15    28.00 

16    42.40 

do 

Do. 

20    34.44 

03    06.72 

do 

Do. 

41    58.32 

02    25.39 

do 

Do. 

20    44.75 

56    17.05 

do 

Do. 

15    47.42 

13    55.76 

do 

Do. 

00    35.23 

06    28.40 

do 

Do. 

58    33.64 

82    01.63 

do 

Do. 

53    18.55 

02    32.65 

do 

Do. 

51    08.08 

52    19.41 

do 

Do. 

13    46.10 

39    ;^7.30 

do 

Do. 

50    44.10 

61    39.00 

do 

Do. 

08    22.67 

60    47.93 

do 

Do. 

33    41.77 

14    25.40 

do 

Do. 

02    35.ft5 

58    39.21 

do 

Do. 

18    (6.57 

40    28.29 

do 

Do. 

58    14.12 

11    55.38 

do 

Do. 

46    12. 7D 

01    02.06 

do 

Do. 

06    10.48 

04    87.60 

do 

Do. 

25    19.99 

03    29.34 

do 

Do. 

54    31.90 

68    n.70 

do 

Do. 

00    47.91 

59    07.46 

do 

Do. 

52    02.20 

69    20.80 

do 

Do. 

42    63.18 

02    16.75 

do 

Do. 

42    55.08 

02    17.10 

do 

Do. 

11    29.60 

00    37.80 

do 

Do. 

28    15.21 

12    07.14 

do 

Do. 

39    18.82 

06    83.44 

do 

Do. 

38    34.83 

06    65.74 

do 

Do. 

01    21.05 

56    29.70 

do 

Do. 

47    47.76 

07    32.66 

do 

Do. 

39    38.20 

43    12.20 

do 

Do. 

18    07.  HI 

44    08.31 

do 

Do. 

17    31.90 

44    10.90 

do 

Do. 

17    53.80 

43    44.85 

do 

Do. 

17    58.35 

00    12.20 

do 

Do. 

26    63.55 

07    16.71 

do 

Do. 

37    39.70 

15    07.00 

do 

Do. 

38    02.60 

r»    32.20 

do 

Do. 

15    20.43 

07    49.81 

do 

Do. 

21    11.42 

36    43.43 

do 

Do. 

26    51.67 

12    38.80 

do 

Do. 

26    53.08 

12    30.43 

do 

Do. 

87    11.20 

45    00.40 

do 

Do. 

33    49.00 

20    22.50 

do 

Do. 

82    25.70 

21    34.50 

do 

Do. 

29    49.87 

31    42.81 

do 

Do. 

■    59    28.80 

08    31.60 

do 

Do. 

43    19.05 

36    20.28 

do 

Do. 

28    03.76 

15    60.33 

do 

Do. 

28    10.75 

15    56.15 

do 

Do. 

28    07.88 

15    53.80 

do 

Do. 

47    60.43 

28    49.89 

do 

Do. 

19    40.56 

51    39.58 

do 

Do. 

00    09.12 

47    19.30 

do 

Do. 

36    42.07 

34    16.27 

--..  do 

Do. 

24    30.67 

00    26.20 

do 

Do. 

52    02.48 

42    62.50 

do 

Do. 

22    03.36 

43    25.74 

do 

Do. 

37    33.70 

24    00.40 

do 

Do. 

29    55.43 

26    48.12 

do 

DoJ/> 

29    88.00 

26    63.30 

..yiaia^Q.Dy.v^ 

62  GEOGRAPHIC   POSITIONS   IN   THE  UNITED   STATES.    rBi7LL.i». 

NEW  JBRSEY-Continued. 


Name. 


Latitude. 


Lon^tade.       Authority. 


Beference 


New  Dover*  spire 

27  e^^ark ' 

Spire  Methodist  cburoh 

Spire  First  Presbyterian  church . . 

Spire  Episcopal  cnurch , — 

Bay  light  or  Passaic  light 

Bay  beacon 

Neck 

Newell 

North  Branch 

Spire  Reformed  church 

Ocean  Beach,  Colorado  House 

Ocean  House,  flagstaff 

Palmerpaw 

Paramiis,  church  spire 

Parsii>pany ,  church  spire 

Parsippany,      spire      Presbsrterian 

church. 
Passionist  Fathers'  Monastery,  West 
Boboken. 

Pennington  Seminary,  cupola 

Perth  Amboy,  spire  Episcopal  church . 
Perth  Amboy,  Presbyterian  church . . 

Pickles 

Pigeon  Hill 

Pleasant  Comer,  church  spire 

Pluckamin,  church  spire 

Plum 

Point  Comfort 

Polhemus 

Poplar  Ridge 

Pottersville 

Powder  Mills,  machine-shop  chimney, 

Princeton  College,  cupola 

Do 

Princeton  Seminary,  cupola 

Princeton  water  tower 

Quakertown,  spire 

Bah  way,  spire  First    Presbyterian 
church. 

Do 

Do 

Rancocas 

Randolph 

Raritan  woolen  mill  chimney 

Readington ,  spire  Reformed  church . . 

Readiugton,  cnurch  spire 

Red  Bog : 

Do 

Robbins  Reef  light 

Roselle,  flagstaff 

Rosemont,  spire 

Rowan 

Sand  Rulge,  spire  Baptist  church 

Sandhills 

Sandy  Hook 

Signal 

Light-house 

Sawyer,  Tufts  Point 

Sayre,  hill 

ScQooley  Mountain 

Schuyler 

Sea  GTirt ,  Beach  House,  north  flagstaff. 
Seward 

HiU 

Sewaren 

Sheep  Hill 

Shooter  *8  Island 

Chimney 

Shotwell 

Shrewsbury,  spire 

Springfield 

Somerville,   spire    First    Reformed 

church. 
South  Amboy,  depot  Pennsylvania 
R.R. 

Do 

Sourland 

Standard  Chemical  Co. ,  chimney 

State  Reform  School,  tower 

Staten  Chemical  Co. ,  chimney 


400-41° 

o    /    // 

40  35  07.a0 


06.18 
03.78 
'^5.42 
46.20 
08.30 
47.57 
43.05 
55.35 
56.60 
23.80 
54.54 
40.84 
07.12 
62.70 
52.77 


44 

44 
44 

41 
42 
42 
11 


10 
2Z 

40 
60 
51 
61 


45  56.96 


19 
30 
30 
35 
24 
26 
38 
01 
27 
19 
22 
42 
55 


25 
24 
27 

28 
27 
33 
40 
48 
46 
07 
28 
47 
32 
65 


38.16 
13.34 
20.79 
40.96 
27.90 
28.63 
52.60 
56.99 
23.59 
02.80 
17.10 
24.80 
30.11 
54.86 
55.00 
42.80 
23.50 
52.90 
31.80 

53.74 
53.80 
36.10 
44.51 
64.72 
05.16 
06.20 
06.06 
05.81 
26.46 
37.00 
39.40 
64.14 
23.15 
30.00 
44.98 
19.85 
42.29 
38.86 
46.26 
47.53 
48.88 
3^.80 
55.60 
12.80 
47.50 
09.18 
36.84 
32.58 
48.13 
25.00 
22.14 
06.48 


29    29.02 


740.750 

o        /         ff 

74    20    26.40 


10  12. 

10  22. 

10  10. 

07  89. 

07  27. 

08  19. 
14  25. 
40  53. 
40  22. 
00  57. 
58  33. 
06  5S. 
05  33. 
24  24. 
24  23. 


47 
15 
16 
49 
04 
51 
38 
50 
06 
06 
42 
44 
16 
89 
89 
30 
40 
56 
16 

16 
16 
56 
23 
37 
44 
44 
08 
03 
08 
15 
SO 
07 
57 
32 
00 
00 
00 
13 
17 
47 
06 
01 
16 
40 
15 
24 
09 
09 
16 
08 
21 
86 


02    12.18 


37.90 
66.16 
67.80 
26.17 
43.23 
24.16 
32.50 
26.61 
04.05 
56.62 
30.85 
06.10 
33.39 
34.86 
35.10 
63.86 
03.50 
31.50 
84.10 

51.81 
51.80 
40.44 
40.02 
67.02 
09.19 
00.20 
14.06 
18.71 
66.68 
50.40 
26.40 
33.62 
14.59 
39.06 
24.70 
23.11 
08.46 
26.27 
17.28 
33.16 
80.07 
49.90 
83.05 
85.20 
18.64 
24.05 
80.94 
80.70 
21.06 
41.68 
25.14 
41.42 


16    85.58 


28 
25 


20 
87 


47.31 
61.66 
54.00 
a5.60 
65.90 


17 
45 
12 
23 
12 


19.98 
89.10 
2Lr3 
66.00 


C.AG.S. 


....do. 
..-.do. 
....do. 
....do. 
....do. 
...-do- 
....do. 
....do. 
....do- 
.....do- 
..-do. 
....do. 
....do. 
....do. 
....do. 


..do.. 

..do.. 
..do.. 
..do., 
--do.. 
..do.. 
..do-. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.- 
.-do- 
..do.. 
.-do.. 
..do.- 
..do:. 
-.do.. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do- 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do- 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


...do 

—do 

...do 

...do 


Final  rept., 
VoLl. 
Do. 
Do. 
Do. 
Do. 
Dou 
Da 
Do. 
Da 
Do. 
Do. 
Da 
Da 
Do. 
Do. 
Da 

Da 

Do 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Da 
Da 

Do. 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da. 
Do. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

SteltoD,  church  spire 

40O-41O 

o         /           // 

40    31    01.50 

44    41.09 
44    41.14 

02  08.60 
61    40.71 

81  23.23 

15  OB.  90 
80    80.90 
66    38.70 

18    13.18 

12  51.50 

13  13.50 

12  41.40 

13  18.80 

13  16.80 

32  16.40 

53    38.64 
30    08.23 
50    00.72 

44  33.01 
58    53.00 

45  65.60 

00    55.61 
00    55.73 
36    45.70 
50    55.48 
55    30.10 
52    36.81 

39  14.10 
42    28.40 
08    22.49 

11  13.60 
34    53.88 
26    21.67 
26    88.60 

14  84.50 

33  25.21 

33  42.50 
32    45.93 
08    47.52 

82  67.98 
36    27.11 
32    46.72 

3»<'-40'» 

38    25    12.43 
21    58.74 
48    26.62 

46  17.70 

44  21.60 
66    27.09 

45  58.47 
45    51.61 
45    00.81 
17    02.58 

16  50.11 
48    55.85 

15  07.94 
28    44.36 

40  34.43 

25  52.68 
58    09.60 

55  57.00 
80    50.60 
04    58.00 

12  06.52 

13  34.08 
61    47.44 

34  10.58 
12    01.01 

35  12.24 

56  40.21 

03  03.25 
Oi    81.76 
38    00.40 
44    27.84 

26  53.96 
20    34.J« 
06   06.63 

740-750 
0      /       // 

74    24    26.00 

01    26.44 
01    26.44 

38  01.90 

04  56.66 

47  48.48 

10  48.57 
14    87.90 

48  14.00 

45    48.18 
45    40.60 
45    86.70 

45  86.40 

46  13.10 
45    21.80 
28    06.20 

06    24.14 
08    215.70 
00    89.47 

11  15.99 
50    21.60 
50    17.20 

60    06.33 

50  16.80 
28    20.90 
20    39.93 
16    33.50 

11  12.21 
20    52.70 
54    00.60 
43    53.26 

42  27.11 

12  51.94 

05  28.82 
08    11.22 
34    57.70 

14  40.83 
16    25.94 

15  19.71 

49  34.08 

14  18.50 

13  n.48 

16  37.64 

74<»-76» 

74    20    27.08 
24    52.27 

36  23.83 
58    08.20 

43  30.60 
23    40.94 

06  15.43 
06    23.78 
13    20.04 

87  00.20 

37  41.08 

54  45.07 
89    83.53 
41    16.71 
19    33.26 

19  57.31 
34    53.30 
28    30.80 

55  29.70 
49    29.00 
67    07.80 

88  12.08 
08    12.94 

20  89.31 

39  21.a5 
13    12.76 
04    18.55 
49    48.51 

44  20.80 

15  14.94 
10    40.38 

51  46.60 
28    17.72 

47  36. 4M 

C.&  G.8 

do 

do 

do 

do 

do 

do 

do 

do 

■ 

do 

do 

— .  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

d.i> 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

d(^i@wzeQ-!: 

Final  Kept., 

StewDS......... 

Do 

Taylor  Honnt 

Do. 
Do. 

IVfhiuie 

Do. 

Three  Bridges,  church  spire. 

Do 

rhmrkmnAnn       _, ^-*   _ 

Do 

TottenTille 

TTmijqnility,  nh^ynh  Spire      

Do! 
Do 

Frenton :  " 

Spire  First  Presbvterian  chnrch . . 

Spire  Baman  Catholic  church 

Spire  Methodist  church 

Do. 
Do. 
Do 

Spire  Baptist  church 

Do. 

StAfcAhonfpe  dome 

Do 

Spire,  State  and  ainton  streets. . . 
rm  Keusen's  house.  1  mile  south  of 
Newton- 
ran  Riper 

Do. 
Do. 

Do 

C^nhome 

Do 

TreeUnd 

Do. 

Wallace 

farpenville- 

Do. 
Do. 

yarirington,  old   chimney,  bank  of 
Fanhingtnn  TTunter 

Do. 
Do 

Do.T 

Do. 

I'anhin^tAn  R/v»1c 

Do 

Do. 

Do 

B'easel .'.'. 

Do. 

^«3it]}eld, spire  Presbyterian  church. 

Do. 
Do. 

niit<»Hill 

Do. 

Sliit<»Horae       

Do 

riTIu^iTi*?          ,      .    , 

Do 

rjsSi  ...: :. 

Do. 

ni«>n  Beacon — — 

Do 

Hadswr,  spire  ...... 

Do 

Tixidbridge ...... 

Do. 

Spire  n^esbyterian  church 

T  ATutJlur                                    

Do. 
Do. 

"">d»deT   

Do 

'vBant 

Do. 

D-j 

Do. 

aSS 

Do. 

asecon.... ........... 

Do. 

'»f^fin  lifffit- house  -r         

Do 

^lAiHAHni  , 

Do. 

CO 

Do. 

Sinn  Mill  tower 

Winy               ...  ................ 

Do. 
Do. 

megat  Inlet 

Do. 

rBA^t.  1ifl4kt-hoUSe 

Do. 

Miley         . 

Do. 
Do. 

»«Vy  Point.- 

Do. 

•hn*       ,         - 

Do. 

Do. 

Bgle 

Do. 

d^way^fRUDmit. . ,, .          

Do. 

fsntinoBnacli ^,--- 

Do. 

mn  Mill  OlMerratorT  ^  ^,  -, 

Do. 

ikiughaan 

Do. 

na  Vista 

Do. 

9  May,  court'houfw  ffpire 

Do. 

iM^  r„ . , .  --    -  -'- -- 

Do. 

■r            .... . 

Do. 

■r  Creek 

IT  Humxnock .  _  __    

Do. 
Do. 

ion                                           .r.,  - 

Do. 

■er            ...-_..._ 

Do. 

iherrr -. 

Do. 

K          ...  .. 

Do. 

■ 

Do. 

larPoint      

Do. 

HeCreek          

Do. 

Do. 

Elet 

y  ^jR§t)gIe 

««« r ,         .- 
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Name. 


Latitade. 


Longltade. 


Authority. 


Bofereooe. 


Elwood. 


o        I         n 

39    84    40.a 


English  Creek 

Estellville 

Eyesham,  Btunmit  of  Mount  Laurel . 

Pish 

Fishlnar  Creek 

Forked  River 

Pour  Mile 

Gibbeboro 

Good  Luck  Point 

Goose  Creek 

Goshen.. A 

Gowdy's  house,  cupola 

Great  Swamp 

Grore 

Hanmiock 

Hammonton 

Heart 

Hickey 

Hickory  Island 

Holmes 

Huckleberry 

Island  Beach 

Isle. 


Jemima,  Mount 

KelloKK 

Leaming  Beach,  north 

Leaming  Point 

Leed  Point 

Leedsville 

Do 

Lewistown,  windmill 

Limerick 

Liuwood 

Little  Egg  Harbor  light 

Long  Beach 

Ludlam  Beach 

Ludlam  Landing 

Do 

Marlton.  church  tower 

Marshall 

Martha , — 

McCrea 

Medford 

Miry  Run 

Mooreetown,  Episcopal  church  spire. 

Mount  Laurel 

Mountain  Creek 

Muskee  Hill 

New  Germany 

New  Inlet 

Nummy  Island 

Ocean 

Oyster  Creek 

Page 

Pocks  Beach 

Peters  Beach 

Phillip 

Pierce  Landing 

Pine  Hill 

Piny  Hollow 

Public 

Retreat,  hill 

Richland 

Risley  Landing 

River 

Road 

Robinson 

Russia 

Ryon 

Sea 


Seaside  Park,  flagstaff  at  post-office. 

Smithville,  mill  tower 

Somers 

Somers  Point 

Stipson 

Stipson  Island 

Stout . 

Tatham 

Taunton,  Hunchman's  store  cupola . 
Town  Bank,  hotel  cupola 


22 
22 

56 
18 
01 
40 
53 
60 
66 
57 
07 
57 
40 
20 
07 
38 
15 
37 
41 
07 
51 
48 
10 
43 
20 
06 
00 
29 
20 
20 
60 
05 
20 


18.80 
21.40 
08.45 
39.50 
or.  28 
22.83 
08.70 
20.57 
21.58 

39.64 
n.73 
42.53 
03.74 
00.00 
48.05 
34.23 
37.20 
14.94 
35.91 
24.60 
05.52 
36.65 
48.00 
00.50 
20.26 
60.84 
02.37 
55.88 
66.52 
26.90 
43.37 
54.06 
22.11 
18.89 
44.70 
4L75 
41.66 
26.30 
13.47 
35.87 
52.62 
56.30 
26.50 
45.27 
08.60 
46.00 
42.20 
26.48 
12.10 
42.70 
18.60 
27.04 
00.18 
14.07 
20.20 
53.37 
57.53 
54.03 
09.90 
03.43 
52.20 
18.96 
62.45 
23.07 
05.28 
28.83 
46.20 
45.09 
60.60 
15.50 
10.70 
42.68 
42.48 
54.61 
54.67 
87.71 
20.34 
12.10 
14.82 


740-750 

O  I  II 

74    42  65.55 

80  18.80 

45  44.10 
68  40.41 

82  34.26 

56  51.86 
00  28.41 

84  11.60 
66  60.38 
07  07.10 
06  40.88 

53  30.63 

10  34.90 

06  60.82 
80  17.18 
63  80.65 
40  10.29 
38  35.80 

11  23.86 

13  OB.  12 

46  13.33 
44  15.70 
05  28.73 

40  33.66 

27  04.10 
60  00.80 

42  32.14 
51  18.08 
26  00.00 
3!)  30.422 
38  40.28 
37  11.70 

43  23.60 

83  38.76 
17  06.82 

14  41.23 

41  40.20 
51  00.74 
51  00.60 
55  10.70 
41  47.00 

28  13.12 
60  45.06 
51  13.60 

41  85.60 

57  01.60 

58  80.80 
80  11.84 
57  06.20 
60  40.07 

80  60.06 

47  28.01 

84  13.14 
24  86.04 

07  08.18 

85  11.12 
24  21.00 
04  45.00 

54  25.88 
60  36.00 

55  30.70 

44  48.17 
47.70 
12.50 
31.79 

87  12.11 

86  68.77 

60  42.80 

48  82.90 

81  83.70 

42  15.64 
04  44.00 
44  54.70 
86  23.80 

85  23.25 
54  87.01. 
54  88.00 
04  86.48 
48  81.72 

61  21.40 
57  80.84 


C.AG.S. 


41 
51 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Filial  BepL, 
V0I.L 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Da 

Da 

Do. 

Do, 

Da 

Do- 
Do. 

Do. 

Do. 

Da 

Da 

Da 

Do. 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 

Da 

Da 

Da 

Do. 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

D<x 

D<x 

Da 

Da 

Da 

Da 

Do. 

Da 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
o    Do- 
Do. 
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Name. 


Latitude. 


TovuMnd. 


Tockahoe,  spire 

Tockerton 

View 

Waterford,  spire 

Wedcflah  Creek 

Weeks  Landing 

West  Creek 

Do 

Weymouth 

Stack 

Wbitis^^B  Hotel  flAgstafl.. 
Y«mg 


Actou..., 
ADra.... 
Alloway. 

Do... 
Araold.. 

Do... 

Do... 

Do.... 
Bhker .... 
Buker.. 


Ben  Davis 

^Island 

3$  Mannin|^<m  Hill. 
rTimberCpeek 


)ird:&land. 

k4Dbay  Hook  light-house. . 

Bradford  Point 

Mdgeton,  Baptist  church  spire 

tiid^^eton,  Cbas.  R.  EHmer's  house  ' 


►orden.. 


spire. 


Wery 

amden 

edarriUe 

Spire 

poiXTtfm... 

t:ebt«r  (opposite) 

li«TrHin 

Irarch  Landing  Point 

IsTton,  church 

limoaey  light-house  (old ) . 

nepers  Pomt 

>▼« _ 

■ab  Creek 

Lretown 

ITIS 

lyre 

Do 

lerfield 

Tiding  Creek 

xcrk  Beach 

itchNeck 

■er  Cove 

gle  LUand 

«lo  Point 

£t  Point 

?  Island 

Light-house 

P<^t 

l«r  Point 

iridgeHill 

f< 


ner 

Do 

inboro 

I>o 

iiiiborr>  Point, in  old  Swedish  fort. 
IrtoD 

I>o 

i-view 


«9o-40o 

o       /        // 

30    10    27.01 

17    38.40 
96    10.16 

10  ao.ds 

43  23.00 

13  82.00 

68  58.70 

10  30.30 

10  3r.70 

81  02.18 

30  23.50 

57  13.01 

13  48.24 

30  38  11.81 
17.34 
16.07 
06.53 
17.37 
17.08 
18.08 
18.65 
10.80 
10.06 
18.47 
15.36 
48.71 
57.20 
45.78 
08.34 
47.61 
40.49 
56.35 
48.20 
37.20 


41 


23 
23 
23 
23 
26 
26 
17 
17 
10 
36 
62 
51 
11 
21 
15 


25 

25 
25 

31 
23 
47 
56 
20 
20 
31 
49 
48 
30 
39 
20 
57 
26 
50 
36 
22 
21 
21 
32 
15 
20 
23 
16 
17 
52 
11 
10 
10 
10 
12 


82 


46.48 
10.71 
48.94 
50.79 
31.54 
44.06 
38.48- 
01.00 
45.30 
43.87 
16.00 
30.05 
26.29 
21.49 
15.64 
18.73 
39.50 
05.20 
40.55 
47.78 
47.65 
32.20 
20.22 
36.34 
24.10 
06.54 
49.26 
42.34 
31.62 
25.07 
43.82 
26.68 
42.86 
45.30 
22.75 
57.50 
13.17 
26.38 
27.48 
24.94 
33.37 
13.00 
28.13 


740-76° 

o   /    // 

74  43  20.58 


45  17.60 

10  47.82 

48  11.40 

61  00.40 


68 
56 
54 
46 
46 
22 
40 

75  23 
22 
81 
81 


25 

22 
22 
17 
17 
18 
21 
08 
14 
01 
80 
11 
13 
12 

18 
18 
22 
15 
13 
07 
11 
12 
07 
20 
10 
31 
05 
21 
07 
28 
17 
15 
20 
20 
20 
13 
05 
22 
15 
13 
14 
10 
01 
08 
08 
06 
02 
18 
23 
11 
09 


00.20 

04.47 

58.35 

48.46 

36.00 

40.62 

10.20 

7«o 

04.72 

47.66 

48.92 

48.25 

66.00 

59.80 

59.08 

54.34 

05.34 

05.40 

26.97 

29.10 

83.48 

41.19 

04.94 

35.28 

29.58 

38.34 

53.05 

68.10 

50.50 

57.71 
36.54 
62.80 
43.25 
10.13 
29.69 
50.65 
07.72 
44.40 
30.64 
01.68 
20.27 
29.73 
36.88 
42.22 
18.14 
89.73 
87.20 
81.34 
13.07 
12.07 
24.20 
23.72 
10.63 
13.00 
42.4)5 
27.10 
00.60 
17.70 
05.52 
13.22 
08.40 
51.98 
24.30 
56.45 
12.70 
00.30 
08.54 
03.46 
08.81 
12.26 
00.60 
56.80 


-do. 
-do- 
.do. 
-do. 
-do. 
-do. 
-do. 
.do- 
-do. 
-do. 
-do. 
-do- 


..do. 
..do. 
..do. 
..do- 
..do. 
..do. 
..do. 
..do. 
..do- 
.-do- 
-.do. 
..do- 
..do- 
..do- 
.-do. 
.-do. 
.-do. 
..do. 
..do. 
..do. 
..do. 


...do. 
...do. 
...do. 
...do. 
...d.>- 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
-do. 
...do. 
..-do. 
-.do. 
...do. 
...do. 
--.do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
-do. 
...do. 
...do. 
...do- 
...do. 
--do. 
...do. 
...do. 
..do. 
...do. 
...do. 
..-do. 
--do- 
...do- 
...do- 
...do. 
...do,. 


Reference. 


C.Aa.S FinalBept., 

.      VoLl. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Bull.  123 5 


UO.  T 
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Name. 


Latitude.     |    Lonfiritude. 


Authority. 


Palae  Egg  Point. 


Finn  Point 

Do 

FiBh  club,  flagstaff. 

Fish  core 

Flax  Farm 

Fort  Mifflin 

Fortesque 


Big  flagstaff 

Pavilion  flagstaff 

Garrison 

Qlassboro,  white  spire 

Gloucester  Point 

Greenwich 

Haddonfleld 

Do 

Hann 

Harris 

Hawkins 

Hensted 

Homer 

lona 

TfffMVC - 

Jacob  <>eek 

Jericho 

Jooelyne 

John  Dayre 

Eaighn  Point 

Elnsev 

Laurel 

Lixmincott 

Mahon  River  light-house  . . 

Man  Island 

Marcus  Hook  (opposite) 

Mathew 

Maurice  River  light-house. 

Maurice  River  (west) 

Merchantville,  east  spire. . . 

Mlckle 

MiUville,  standplpe 

Morris 

Morris  Hill 

Mount  Pleasant 

Mulford  Tending 

Nan 

Nantuxent 

New 

New  Boston 

Newfleld 

Offden 

Oidman  Creek 

Oldman  Point 

Pine  Mount 

Pot- 


Port  Norris 

Powder  Wharf 

Red  Bank  flagstaff 

Reedy  Island  light-house 

Reeves 

Bobbin 

Roman  Catholic  Seminary 

Round 

Round  Island 

Do 

Do 

Salem: 

Presbyterian  church  spire 

Episcopal  church  spire 

Scull 

Do 

Sea  Breeze,  Warner  House  flagstaff. . 

Sheppard 

Ship  John  light-house 

8need 

Stony  

Btony  Point '. 

Stow 

Rtringtown 

Swedesboro,  spire  Episcopal  church. 


o   '  /* 

80  12  01.S3 

86  00.15 

86  01.31 

53  16.54 

58  23.87 

16  86.52 

52  81.67 
U  12.65 
14  07.19 
14  15.38 
14  12.23 
23  36.88 

42  00.70' 

53  49.18 

23  27.61 

52  53.87 

53  59.80 
25  27.09 
25  10.11 

25  85.42 

22  58.36 
67  40.  a*! 
86  10.20 
50  47.94 

21  40.07 
29  19.80 

18  40.25 

26  28.79 
55  45.96 

88  06.31 

28  21.44 

43  20.56 

10  19.60 

50  22.77 
47  42.17 

51  19.64 

11  45.23 

19  43.20 
67  00.60 

54  40.31 

24  15.10 
50  23.70 
50  24.78 

23  25.17 

22  21.10 
10  40.53 
16  36.81 

24  09.65 

81  17.90 

82  13.84 
22  06.57 
47  04.94 
45  40.44 

25  03.79 

29  06.11 
14  36.29 
64  13.47 

52  20.45 
80  08.87 

89  06.58 

44  34.89 
29  43.26 
25  86.85 
25  21.99 
25  22.02 
25  27.04 

34  24.10 

84  28.62 

43  33.11 

40  59.77 

19  26.  n 

22  41.48 
18  19.10 

27  32.96 

27  47.42 

28  01.83 
27  33.09 

23  50.27 
40  13.30 

45  02.04 


760-76° 

O  I  II 

75    10    11.92 


02.57 
05.32 
43.82 
63.17 
13.95 
45.28 
19.60 
16.10 
14.22 
19.14 
22.47 
46.70 
46.86 
41.20 
28.80 
45.70 
26.63 
85.77 
40.87 
58.15 
42.31 
88.20 
42.77 
88.25 
50.20 
23.09 
46.98 
52.54 
22.14 
43.04 
49.81 
02.88 
27.99 
21.57 
42.73 
89.53 
53.16 
57.00 
22.47 
62.70 
86.51 
86.76 
22.80 
26.00 
46.80 
45.49 
85.18 
10.20 
16.18 
28.28 
52.51 
41.32 
15.94 
27.73 
17.09 
03.23 
20.90 
08.76 
05.60 
02.15 
87.26 
39.52 
38.14 
83.17 
36.01 


07 
08 
13 
12 
10 
10 
10 
10 
18 
06 
07 
20 
02 
01 
15 
17 
20 
18 
05 
04 
15 
23 
21 
06 
12 
07 
88 
13 
18 
24 
19 
24 
12 
01 
02 
02 
07 
02 
02 
02 
15 
19 
14 
14 
26 
17 
(10 
15 
25 
27 
20 
81 
01 
08 
11 
34 
23 
20 
01 
27 
27 
27 
27 

27 
27 
20 
20 
19 
21 
22 
81 
81 
81 
81 
24 
14 
18 


69.28 
57.88 
42.13 
52.29 
14.83 
22.81 
37.08 
01.94 
12.56 
16.12 
09.25 
51.88 
18.80 
26.72 


C.&G.S. 


....do. 
....do- 
....do. 
....do. 
....do- 
....do- 
....do. 
....do. 
....do- 
....do. 
...  do. 
....do. 
....do. 
...do. 
....do. 
...-do. 
-...do. 
....do- 
....do. 
....do. 
...do. 
....do. 
....do- 
...do. 
...do. 
...-do. 
...do. 
-...do. 
...-do- 
....do. 
....do. 
...-do. 
....do. 
....do. 
....do. 
....do. 
...-do. 
....do- 
....do. 
....do. 
....do. 
....do. 
....do. 
...-do. 
....do. 
...-do. 
...-do. 
...-do- 
...-do. 
...-do. 
....do- 
...-do. 
...do. 
...do. 
...do. 
....do. 
....do. 
....do. 
...-do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


Reference. 


....do 

.-..do 

....do 

...do 

....do 

..-.do 

....do 

...do 

....do 

....do 

....do 

.-..do 

.■Q.od®L-Jl  Sw^  VJ!: 

—  .do ..i 


Final  Rept. 
Vol.1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
-       Do. 
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Name. 


Latitude.     .    Longitude. 


Thompeon  Point. . 

Tioga.... 

Tomlln 

Tonkin  Island 

Do 

Tripod 

Turkey  Point 

Yineland,  church. 

West : 

West  Point 

Wheaton 

Wood  Point 

Woodbury  Creek. 
Woodruff 


o       '        '/ 
!  89    50    84.0( 


Cape  May: 

Oldmcht-house... 

Newught-houfld  . 

Congress  Hall 

Higbee -.. 

Two-Mile  Beach 

Weeks  Landing 


45.36 
46.84 
14.50 
52.06 
96.04 
50.23 
10.17 
39.88 
06.31 
29.83 

28.  »r 

68.13 
40.76 


55  51.84 
58.62 
64.21 
17.82 
20.33 
58.79 


55 
55 
57 
57 

68 


76o_7eo 

o    /  // 

75  18  23.90 

06  14.26 

00  09.58 
22  00.34 
22  60.68 
02  43.10 

07  41.00 

01  16.12 
12  20.01 
15  30.23 

10  25.40 
06  38.73 

11  52.75 

08  47.25 

74°-76° 

74  57  68.50 

57  36.17 

65  29.37 

57  61.56 

60  60.70 

52  09.20 


Authority. 

Reference. 

C.&O.S... 

Final  Bept.> 

vol.1. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

.....do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

PENNSYLVANIA. 


Harbor  Creek,  Erie  County  - . 

Erie 

Beacon  light>house  No.  2  . 

Light-house 

Standpipe  of  waterworks 

Miles  Grove 

Presque  Isle  light-house 

Bald,  Lackawanna  County . . . 

Bald,  3,  Clinton  County 

Bellevue,  church 

Elk 

Parview  Tower 

Glen  Summit 

Hyde  Park,  church 

Jermyn  - - 

MQler 

Moosic 

Nescopeck,  1 

N0.I0!?. 

Olyphant,  church 

Panther  

Penobscot 

Petersburg,  church 

Pimple  Hffl 

Pimple,  tree 

Providence,  church 

Salem 

Scranton,  court-house 

Wilkesbarre,  church 

Woodside,  church 

Wyoming 

Athens 

Knob 

Eocher 

Litchfield 

Nanticoke,  <  hurch 

Xescopeck,  2 

North 

Ricketts 

ShickRhmny 

Warren 

FireHead.l'.'.^'.".r.!"-.'.*.'"' 
Harriaon 


42 


42 


41 


12    08.70 


42« 

WJ 
09 
09 

m 

03 

09 


48<' 

41.44 
11.90 
17.49 
.53.30 

38.80 
.56. 70 


4l«»-42«' 

25  41.24 
48.30 
08.54 
53.84 
35.36 
53.00 
50  78 
29.01 
20.ft5 
20.66 
01.29 
38.74 
22.88 
00.03 
57.14 
38.04 
36.33 
38.79 
27.20 
01.48 
28.58 
31.77 
37.47 
54. 16 


37 
24 
42 
&5 
08 
24 
33 
29 
27 
05 
24 
28 
14 
10 
24 
01 
01 


41 


24 
14 

00 
20 

41" 

67 
05 
21 
59 
12 
02 
19 
18 
09 
59 


41 


420 

31.92 

44.16 

28.05 

22.88 

16.01 

13.91 

09.97 

31. 13 

59.40 

23.38 

410-42- 

54  36.02 
58  15.90 
54    59.04 


790-8O0 

o        /  // 

79    56    85.00 


80»- 
80  11 
(H 
04 
05 
21 
06 

76«»- 

75  45 
25 
41 
33 
26 
60 
41 
34 
50 
29 
56 
34 
36 
38 
53 
38 
30 
30 
39 
27 
39 
53 
54 
50 

76«> 

76  ;36 
20 
07 
25 
00 
05 
33 
18 
00 
10 

77°- 

77  00 
43 
41 


81» 

11.64 

40.20 

46.95 

50.80 

49.90 

56.70 

76° 

04.92 
37.60 
14.23 
30.44 
55.60 
30.80 
03  36 
28.58 
08.86 
44.07 
27.47 
20.59 
23.74 
10.92 
21.83 
30.25 
18.31 
20.48 
29.80 
26.00 
46.62 
03.69 
27.42 
39.09 
.770 
68.96 
46.41 
04.75 

48.2;j 

01.90 
03.40 
17.13 
J^4.67 
08.77 
43.82 

78° 
40.05 
41.40 
5L83 


L.  S Pinal  Rept. 


do. 
do. 
do. 

.do- 
do. 

.do. 


C.  &  G.  S 

G.8 

C.  &  G.  8. 

do.... 

G.8 

do 

C.&G.  8. 

G.S 

do.... 

C.&G.S- 

G.S 

C.  &  G.  8. 

do.... 

do.... 

do.  .. 

do.... 

do.... 

do.... 

do.... 

G.S 

C.&G.  8. 

do-... 

do...- 

G.S 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Bull.  122. 
1         Do. 


Do. 
Do. 


Do. 
Do. 


Do. 


Do. 


Do. 


Do. 


S.S Rept. '87. 

C.&G.  S ,  Bull.  122. 

G.S !         Do. 

S.  S Ropt.  '87. 

C.&G.S i         Do. 

G.  S I  Bull.  123. 

do Do. 
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Name. 


Latitade.         Longitude. 


Edinboro 

State   Line  between   Pennsylvania 
and  Ohio. 


Attleboro,  academy  cupola 

Belmont 

Briggs 

Bristol,  Kenzey  Hotel,  cupola,  called 
Posten's  Hotel  in  1877. 

Centerville 

China  College 

Delanco 

Church  spire 

Falsington 

Fisher 

Martingale 

Newtown 

Oxford 

Partridge 

Pleasantville 

Stackhouse 

Thomas 

Turkey  Hill 

Watson 

Wynkop 


410-420 


41    68 


Bethlehem,  Reformed  church 

Bake  Oven 

Big  Rock 

Black  Spot 

Tower 

Bridesburg 

Arsenal  flagstaff  (1842) 

Foundry  

Church 

Arsenal  flagstaff  (1878) 

Cherry  Tree 

Chestnut  Hill,  flagstaff 

Churchville 

Clapier 

Claris 

CollegevUle,  spire 

Diston: 

Flagstaff 

Chimney 

Dutch  Settlement,  Union  church 

Fancy  Hill,  Berks  County 

Frankf ord : 

Pumping  station 

Chimney 

Catholic  church  spire 

French 

George  Knowlee 

Qermantown: 

Spire 

Church 

Haycock 

Knob 

Kreutzer 

Lennig : 

Squ  are  ch  inmey 

Round  chimney 

Lone  Tree 

Long 

Miles 

Pennypack 

Philadelphia: 

House  of  Correction 

Flagstaff 

Chimney 

St.  Vincent *s  School  cupola 

McKean's  tower 

Potter's  Mill,  cupola 

Mr.Gteorge's  house,  flag-pole  on 
cupola. 

Richard's  house,  cupola 

Port  Clinton 

Roclcwoll  houso 

Smith  Gap , 


28.41 
17.70 

40O-41O 

40    10  63.66 

08  22.41 

12  25.0D 
06  40.61 

09  44.60 
04  48.82 
02  46.15 
02  58.11 

11  53.62 

02  »r.oi 

14  97.99 

15  08.41 

10  24.34 

08  16.62 

09  51.10 
09  60.18 

13  14.82 
09  62.02 

12  14.66 
12  69.80 

40«'-41« 

40  37  16.77 

44  54.11 

33  63.73 

20  51.15 

20  60.82 
00  02.75 
00  29.24 
00  13.16 
00  06.61 
00  29.06 
02  44.04 
04  85.03 

36.08 
12.21 

00  15.43 
02  44.22 

01  07.16 

01  05.98 
08  49.00 
19  24.89 

00  48.25 

00  60.61 

00  42.48 

02  06.62 

01  17.67 

01  02.16 

01  66.66 
29  18.96 
63  44.07 
37  15.68 

00  15.74 

00  21.34 
48  10.60 

21  28.35 

11  16.96 

02  11.85 

01  80.72 
01  48.63 
01  48.94 
01  21.10 
01  11.80 
00  21.18 
00  19.10 

00  42.13 

36  15.05 

00  14.72 

40  21.79 


800-810 

^  80  10  46.88 
,    29  06.20 

'   74«-76« 

74  65  17.83 

66  48.39 

68  87.11 

51  22.92 


11 
01 


50 
64 
57 
57 
48 
60 
66 
66 
63 
68 
69 
65 
58 
46 
66 
68 

76» 

7b  22 
44 
26 
54 
54 
03 
08 
08 
08 
04 
07 
12 
01 
10 
14 
01 

02 


18.30 
08.01 
46.20 
25.15 
44  20 
15.71 
57.15 
18.98 
41.71 


04.85 
01.66 
19.60 
29.87 
28.20 
46.27 

76«» 

33.44 
02.22 
16.42 
00.86 
00.73 
42.51 
60.66 
46.87 
58.96 
00.71 
20.96 
27.67 
1&43 
07.82 
17.40 
01.96 


14.71 
28.04 

04  43.00 
42    62.18 

02  51.02 

02  51.88 

05  25.03 
08  38.15 
01  68.68 


48.10 
29.23 
10.84 
46.48 
42.05 


08  86.57 

08  40.20 

62  4B.52 

42  08.79 

08  13.18 

00  00.82 


00 
00 
01 
01 
10 
07 
14 


Authority. 


Reference. 


L.  S !  FinalRept. 

do Do. 


62.76 
58.73 
04.44 
63.09 
07.76 
54.82 
16.96 


10  46.87 

60  27.82 

12  23.15 

25  21.91 


....do.— 
...-do.... 
....do.... 
....do..-. 


-do 

-do 

.do : 

-do 

.do 

-do 

.do BnlLlffi 

-do 


-do. 
-do-, 
-do. 
-do. 
-do. 
-do. 
-do- 
-do. 


-..-do. 
...do. 
....do. 
....do. 
....do. 
....do. 
-.-do. 
....do. 
.-..do. 
....do. 
...do. 
...do. 
....do. 
...-do. 
....do. 
....do. 


.do. 
do. 


-do. 
-do. 
-do. 
.do. 
-do. 

-do. 
-do. 
.do. 
-do. 
-do. 

-do. 
-do. 
.do. 
.do. 
.do. 
.do. 

.do. 
..do. 
.do. 
.do. 
.do. 
.do- 
do. 

.do 
.do 
-do 
-do 


Do. 
Do. 
Do. 
Do. 


c.&g:-3-.":-  iXif 


Da 
Da 


Do. 


Do. 


ogle 
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Xame. 


Latitude. 


upolaon  honso. 


Dter  line.  Broad  street,  Phila- 

HiU: 

Ic  tower  of  school 

bnerian  church  spire  (sharp) . 

olic  church  spire  (blunt) 

ack,  chimney 


40O-41O 


40 


49 
40 
40 
40 


28.18 
04.86 
04.81 


35.58 
32.67 
27.84 
31.06 


?r  tower 

lodist  church  spire. 
Point 


ton  .. 
rove  . 


01  42.02 

01  28.02 

01  26.06 

28  37.40 

00  33.06 

00  10.67 

01  07.64 
06  81.04 

40«»-41«» 


ad. 

a... 


40    44 
51 


15. 

01. 

04    51. 


le 

rDick 

r,  prison  tower. 
iianoy .. ... 


.1. 

o 


k,3.. 

(&p* 

;rf»e.. 
orf.. 


Keservoir  . 


01 

ley's  fla^rstaff 

lie  cathedral 

lie  church 

all 

'»  Chemical  Works  chim- 


«r'8  Seminarr- 

k  Steel  WoriCB  chimney. 


31  37. 

86  42. 

57  00. 

56  20. 

21  50. 

46  00. 

14  46. 

02  24. 

44  86. 

45  45. 

46  20. 
45  28. 
45  20. 
56  20. 
60  08. 
06  IB. 
28  15. 
30  56. 
10  28. 
52  45. 


SO* 

:jo  52 
60 
50 


I'a  sugar  refinery  chimney. . 

:    St    Leiper,  cotton    mill 

mey. 

n&  Black— 

pola 

vrmill  chimney 

rmalchinmey 

y-terian  church 


mse 

Roe 

l#»s«  Dyewood  Works 

on,  paint  works,  chimney  .. 

11,  mill  chimney 

flagstaff 


^k,  near  mouth,  engineer's 


54 
66 
56 
58 

60 
61 
51 
50 
50 

51 
50 
50 
50 


-40* 

06.36 
00.33 
46.23 
14.10 
22.64 
48.45 
00.77 
43.51 


51.75 
05.43 
05.25 
52.20 
87.28 

21.68 
28.18 
30.46 
81.38 


Longitude. 


51  06.20 

51  03.74 

50  52.37 

50  53.10 


60 
50 
60 
51 
60 
56 
55 
51 


51.75 
26.68 
12.00 
11.46 
02.18 
52.54 
10.82 
28.00 


760-76° 

o         f  ff 

75  02  24.01 
08  86.66 
06  45.58 


52  27.34 

52  23.00 

52  51.57 

51  27.53 


01 
40 
08 
08 
02 
06 

76  25 
04 
00 
55 
87 
14 
25 
54 
15 
27 
17 
40 
48 
85 
87 
35 
40 
18 
55 
82 
17 
11 
84 

75"- 

75  17 
13 
20 
13 
04 
25 
13 
08 
13 

21 
21 
21 
21 
21 


55    40.01 


41.24 
84.55 
04.88 
58.25 
21.13 
01.80 
11.76 
22.28 

.77» 
42.12 
47.65 
48.40 
64.86 
06.20 
46.22 
33.10 
32.71 
28.06 
21.11 


66.57 
07.20 
24.24 
07.88 
24.24 
00.42 
46.16 
34.14 
23.52 
88.06 
44.60 
83.08 

01.86 
08.73 
25.34 
08.55 
13.22 
26.01 
36.05 
10.31 
20.37 

35.07 
30.13 
38.00 
80.86 
26.76 


Authority. 


22  16.78 

22  36.53 

21  23.78 

21  48.70 


21  06.36 

21  05.10 

21  48.53 

21  30.30 

22  18.62 

23  04.66 
22  10.34 
20  32.54 
22  38.04 
00  52.11 
13  18.03 
10  30.74 

18  15.63 


C.AG.8 

do 

do 

do 

.-.do 

—  do 

do 

do 

do 

do 

do 

do 

...do 

do 

do 

do 

do 

do 

G.8 

do 

do 

do 

C.&G.  a 

G.S 

C.&O.S 

do 

G.8 

do 

do 

do 

do 

C.&G.S 

G.  8  - .   . 

C.&G.8 

do 

do 

do 

G.S 

C.&G.S 

--.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

—  do 

do 

do 

do 

do 

do 

do 

do 

do....yiaiii 

Reference. 


Bull.  122. 


Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Dj. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


jby 


Google 
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Name. 


Latitude.         Longitude. 


I 


Paschall 

FennBylTania  Military  Academy  . 
Penroee  Ferry,  lantern  of  draw. . . 
Philadelphia : 
Aldine  Hotel. 


Almshouse,  gray  chimney  . 
Arch  Street  church , 


Arch  Street  Hotel,  comer. 

Arch  Street  Wharf,  house 

Baptist  church 

Baugh's  black  derrick 

Beck's  shot  tower 

Boiler  house  chimney 

Boston   Steamship  Co.    (pier  20 

8.W.). 
Brown  street,  river  market  house. 
Burd's  Orphan  Asylum,  cross  on 

lower  cui>ola. 
Burnt   B'actory,  south  chimney 

(old  lazaretto). 
Center  line  of  Broad  street  on 

tower  of  city  hall. 
Central  High  School  Observatory. 
City  hall- 
Center  line  of  Broad  street  . . . 
Main    tower     station    (near 
northwest  comer). 
Christ  church 


0o_40o 


Delaware  Lead  Works ,  .T» 

Devine's    mill   (^near    Philadelphia)  I 
cupola.  I 

East  League  Island 

Eastwlcks  tower,  vicinity  of  Phila- 
delphia. 
Engineer  signal,  on  wharf  at  Fort 
Mifflin. 

Factory,  near  Philadelphia 

Five  Mile  Point 

Five  Mile  Point,  2,  Harrison  Wharf  . 
Fort  Mifflin : 

Flagstaff  (1843) 

LiSt-house  (187&-79) , 

Fuller's  tower 

General  Jeffries,  tower 

George  Hill,  elevator 

Gloucester  Ferry 

Glue  Chimney 

Gray's  Ferry 

Hog  Island 

Jenks 

Kensington : 

First  Presbyterian  church 

Iron  works,  black  derrick 

Water  pipe 

Lamoken 

Lazaretto 

Cux)ola 

Flagstaflf  (1849-1879) 

Lazaretto.  2 •. 

League  Island 

Leiperville  (1843-1879) 

Lemop  Hill 

Logan  

Londonderry 

Lukens 

Maddock  .  

Maiden  Inland,  engineer  signal  8 

Mander.«:on,  north  chimney  of  house. 
Marcus  Hook 

Baptist  church 

Episcopal  church 

Pioneer  Iron  Works  chimney 

Tenderthorpe  Club  House 

Missimer 

Monument  Cemetery,  spire 

Mount  Hope 

Movies,  2  (1884) 

North  League  Island 

Old  Bank 

Old  Oak  Tree 

One. 


36.71 
48.73 


63  14.88 

55  61.97 

52  28.13 

58  40.60 

59  04.44 
50  06.49 


31.(W 
14.49 
18.10 
43.57 
02.92 
43.25 
55.50 
27.22 
00.87 
52.82 

12.09 

43.22 

09.66 

40.01 

37.03 

88.84 

25.97 

36.27 

09.  (J9 

25.62 

17.53 

0:3.10 

50.51 

52.49< 

16.99 

21.63 

54.14 

41.39 

49.14 

52.66 

48.36 

38.71 

59.07 

54.26 

27.55 

23.70 

14.84 

35.43 

04.17 

43.87 

49.36 

42.04 

43.68 


57  06.48 

56  53.61 

57  12.49 
57  06.10 
67  05.30 
57  16.01 
65  28.26 
57  23.30 
54  50.63 

56  34.81 

67  41.25 

57  43.50 

oa  19.79 

57  10.08 

57  47.30 

57  06.  Kt 

57  10.05 

57  02.67 


76o-7«o 


75    08    13.46 
10    37.36 


Authority.    |  Eeference 


C.&G.S. 
-...do-... 


09    58.07     do. 

12    46.00     do. 


12    40.90     do- 


....do... 
...do... 
do... 


....do. 

do. 

do. 

do- 

do. 

do- 

do. 

do- 

do. 

do. 


08 
04 
04 

12 
12 
19 
19 
13 
09 

a5 

12 
14 
03 

07 
08 
07 
22 
18 
18 
18 
18 
11 
19 
11 
OB 
52 
17 
20 
16 
07 
24 
24 
24 
24 
24 
48 
09 
26 
02 
09 
13 
13 
08 
14 
21 
12 

10 
11 
09 
06 
08 
11 
06 
10 
08 
08 

06 
15 


12    23.61    I do 

09    49.86    : do 

09    40.81    I do 

I 

09    50.58    : do 

09    50.17    I do 


43.25 
20.83 
19.51 

45.33 

27.05 
58  60 
25.23 
29.03 
60.17 
57.97 
28.70 
19.59 
53-26 

48.40 
02.17 
24.65 

m.od 

11.65 
01.69 
02.14 
08.21 
28.62 
34.94 
21.22 
05.58 
50.44 
57.85 
00.56 
19.60 
06.26 
44.34 
47.78 
41.65 
38.40 
60.52 
08.78 
28.10 
28.08 
36.51 
57.83 
84.05 
00.77 
10.90 
30.06 
20.40 
88.42 


22.58    I do. 

44.82    I do. 

25.86     do. 

27.73    I do. 

23.86     do. 

40.77    I do. 

20.68    I do. 

81.(51    , do. 

05.08     do. 

30.77     do. 

13.37    : do. 

05.08    I do. 


do. 

do. 

do. 

-  ...do. 
....  do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do- 

do. 

do. 

...  -do. 

do. 

...do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do- 

do- 

do. 

do. 

do. 

do. 


08   80.73    I dcOg. 


le 
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Name. 

Latitude. 

1    Longitude. 

Authority. 

Reference. 

tphia^-Continned. 
op'sshears 

kware  aTonue  market  house  . . 

plug.  Pifty-third  street 

ddin  Sugar  Refinery,  aonth 

net, 

tower  (west  tower  near  rivers 

ird  College,  on  roof  of . 

S9O-40O 

o       /        // 

3»    58    13.52 

66  39.78 

67  36.48 
56    22.32 

65  16.90 
58    26.60 
63    40.32 

66  54.55 

63  54.41 
53    41.23 
56    29.01 
56    56.56 

56    50.02 

56  16.70 

53    16.26 

53  20.78 

57  59.56 

67  47.19 
57    30.70 

57  05.95 

55  52.00 

58  05.41 
58    17.54 

56  42.44 

58    2L83 

67    02.19 

55  69.82 

57  19.97 

56  59.01 

56  50.25 

57  26.71 

58  54.60 
58    11.87 
57    47.50 
66    16.35 

66  35.34 

54  47.06 

64  51.85 

67  49.99 
67    60.12 

53  14.68 
66    06.23 

56  55.64 

57  06.11 

57    18.90 
57    17.57 

57  28.25 

50  05.80 

54  31.71 

54  11.11 

58  18.  n 

51  11.90 
50    12.92 

53  85.90 
58    20.11 
58    27.22 

56    26.38 

55  50.19 
62    58.19 

54  29.07 
66    21.05 

56  48.66 
56    47.97 
50    39.06 
53    09.13 
58   09.12 

52  25.01 
43    56.38 

760-760 

Of            // 

75    07    08.89 

06  34.15 
13    37.62 
08    34.24 

12  09.32 

10  13.54 

11  54.31 
08    45.48 

08  27.87 

09  06.78 
08    80.48 
08    26.30 

08    29.70 

08  29.92 

10  30.46 

10  37.76 

C7    36.76 

09  40.81 

08  12.26 

09  45.21) 
08    29.41 

07  20.98 

11  21.31 
U8    ^.56 

06    4L75 

00    21.48 

13  87.91 

08  21.68 

08    29.71 
08    29.76 

10  07.66 

08  08.48 

09  48.14 

08  31.12 

09  12.04 

06  53.38 
08    19.75 

07  50.35 
07    56.06 

07  51.18 

10  38.81 
06    48.00 
00    09.41 

11  87.28 

08  22.74 

10  10.93 

11  46.61 
04    46.48  • 

12  18.56 
11    42.30 

06  60.44 
20    24.61 
23    50.97 
11    42.32 
11    38.26 
U    84.95 

11    20.16 
08    27.31 

14  49.91 

07  56.97 

08  15.82 
08    17.27 
06    09.75 
23    05.62 
11    28.68 
U    28.66 
10    34.57 
47    27.54 

C.&Q.8 

do 

do 

do 

do 

...-do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do ,.- 

do 

do 

do 

do 

::::i2:::::-.:; 
::;:to:::::::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

uigiiize 

iP^  Point  elevator 

MS  tower - . 

»,  1 

?e,2 

ibard  street  wharf 

ket  street,  northeast  comer 

wharf. 

ket  street  and  Delaware  ave- 

le. 

o  Philips    flagstaff  (pier  35 

W.). 

y-yard  flagstaff  

y-yard  signal,  center  of  Broad 
•wt. 

fie  and  Levy's  shears 

high  schodi 

le  street  wharf 

DATy -yard  shears 

street,  north  comer  of  wharf. 

Ic  elevator 

adelphja  and  Reading  (pier 

adelphia  and  Reading  R.  R. 
fciarf. 

:-office 

sbvterianHome 

e  5*tr*>€^t  Wharf               ,  . 

reway  Honae— 

Lomer 

I^A^tf^ff 

lan^Catholic  cathedral 

'r>bT»"ff  chnrch  spire,  _ . . , . ,  ^ , . ,  - 

■*anV«  <*hnrrh    "     ... 

PhUip's  Literarv  Institute, 
tagonal  spire  on  Qneen  street, 
ar  Sixth. 
'«»t<*r'«*  church       .  .   .... 

wnrirn  ohimwey  . , 

'company's  wharf 

w  dock  r 

'kamaxon     street     (pier  40, 

larfage  signpost). 

f  hoaae.  sonth  gable 

*k«?  shot  tower  ....  .           ... 

e  House,  cupola 

reredty  of  Pennsylva^a,  east 
Ker. 

»  street  ferry  flagstaff 

t  Arch  Street  church 

t  Philadelphia  Hall,  flagstaff. . 

re^ze - 

staff 

Qd 

>eek 

on --- 

ill 

ill  Range  beacon,  frcmt  (1878) . 

m      Range     beacon,     rear 

V). 

iU  arsenal,  flagstaff  on  cupola. 

(H 

aland 

•ff  t-n-ff        . 

<laiid,2 

\\ftfKtfrr^  nch^vilhouse -  -      - 

4^wks^e  lBland,2 

eacpue  Uand,  Die  River 

-^Ue 

j*^"^ 

;oDy  VjOC 
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Name. 

LAtitude. 

Longitude. 

Authority. 

Beferenre. 

Three 

80O.400 

39    .53    47.68 
49    41.25 
51    42.32 
58    46.36 

48  52.09 

49  37.65 
49    54.54 

57  30.81 

56    34.37 
66    25.88 

56    18.84 
56    34.34 

58  24.80 

80--40*' 

30    51    26.77 
53    09.54 
40    32.07 

750-7CO 

p       /        >f 

75  08    47.38 

23  11.90 
16   03.80 
05    14.26 

22  60.64 

24  03.06 
24    34.19 
11    58.50 

08    18.95 
08    14.40 

08    15.10 
08    14.  S 

23  13.70 

76»-77«' 

76  66    63.27 
15    68.37 
36    00.30 

C.&Q.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

^^ 

do 

do 

1 

Thurlow 

Tinnlcnm 

Tioga,  2  (1884) 

Trainer's  (E.)  mill,3 

Trainer's  (E.)  tower. . 

West  Philadelphia.  Presbyterian  hos- 
"Vnndmill  Island,  1 

Windmill  Tnland,  2 

Windmill  Island: 

Soiith  point  po«?t        . 

Chimney , 

Yard 

Pulpit  Rock 

RawUnsville 

Winterstown 

DELAWARE. 

Buck.  2 

300-40° 

O          /          " 

29    32    28.78 
42    42.66 
38    30.48 
42    46.28 
48    05.47 
48    17.61 
47    29.91 

7«o-76;^ 

75    43   55.18 
42    28.72 
45   07.67 
42    40.12 
26    32.96 

26  01.06 

27  37.10 

C.&G.S 

do 

do 

do 

do 

do 

do 

Grandview 

Iron  Hill 

Mpet:inghnnM>  Hill    . 

Naaman  Creek .♦. 

Nnaman  Crfwk,  2  .  . . .    , 

Taggart 

MABYLAN 

D. 

750-76° 

0        /               " 

75  47    51.60 

760-77- 

76  16    42.21 

34  52.00 

36    39.68 

35  06.60 

36  n.32 
38    14.42 
85    81.39 
36    41.33 

36    36.91 
34    06.38 

36    07.60 
36    33.24 
36    57.84 

33  06.73 
32    39.66 

34  44.71 

35  47.12 

35    15.05 

34  06.91 

32  30.74 
43    19.86 

38    50.44 

35  02.05 

36  30.17 
36    44.83 
31    28.51 

33  40.13 

uigiiize 

C.&Q.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

r 

do 

do 

do 

do 

do 

6  by"  ^<j  Ky(yQ 

Gray  Hill 

89O-40O 

o         /            f 

30    36    47.60 

89''-40« 

30    27    41.. W 
18    45.23 

17    27.12 

15  56.51 

16  19.63 

17  52.00 
17    .50.35 

16  34.28 

17  50.25 

17  04.80 

18  04.54 

19  31.52 
17    51.07 

17    23.33 

15  20.86 

16  45.92 

16  44.89 

19    14.99 
15    44.52 

15  25.23 

17  06.57 

19    ^'4.48 

16  11.08 
16    48.96 
15    33.04 
24    28.00 
13    50.75 

Abingdon,  cupola 

Baltimore  Cemetery,  brown  spire — 
Baltimore: 

City  Hall  cupola 

Fort  Avenue- 
East  base 

West  base 

Grace  church  spire,  Methodist 

Hospital  (1863) 

Holy    Cross,   German    Catholic 

church  spire. 
Johns  Hopldns,  hospital  cupola. . . 
Sacred    Heart  Catholic   church 

spire. 
St.  iTames  church  spire 

St.  John's  church,  brown  spire  . . . 
Washington  Monument,  head  of 
statue. 

Bay  View  Asylum,  vane 

Buchanan  

Canton,  cupola  CJhipman's  chair  fac- 
tory. 
Chase,  flagstaff  on  B.   &  O.  coffee 

warehouse  on  Chase's  wharf. 
Clifton,  cuix>la  vane 

Clinton  

Colgate 

De  Sales,  cross  on  cupola  Mt.  De  Sales 

Carmelite  convent. 
Druid,  small  spire  on  cupola  of  Druid 

Hill  Park  House. 
Elevator  B.  belfrv   - 

Federal  (1886) 

Feny 

UHTilfi.y,  n«  <>ihh  Will 

DSiihin^Pnint. 

le 
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Nun& 


i^rWliarf 

:rt  ATenne: 

East  baee 

West  baa© 

•rtCarroUUgfat-honse  (186B) 

^ManfaaU,  flagstaff  (1863) 

rt  McHenry,  moet  easterly  salient 

r  McHenpy  (184^1886) 

i:l  and  Az,  vane  of  tobacco  factory. 
oTity 


Latitude.     I    Longitnde. 


Authority. 


WO-40O 

o       '        // 

90    15    43.87 


e»>D  caiK>Ia,  west  end  B.  &  O.  piers 

^n  Monnt  Cemetery,  brown  spire. 
lAco  factory  cupola,  a  mill  in  1866. . 

wkins  Pbint  light-house  ( 1809) 

wkiM  Pdnt,  2  (1866) 

▼kins  Point,  3  (1886) 

a^  of  Befnge,  apex  of  taller  turret. 

abe  piano  factory,  cupola  vane 

Klinif 

tding  Point  Ught-house  (1869) 

rrenoe 

caretto  Point   light-house   (1843- 


nclLini 

Donald,  house  cupola. 


intAlto 

1 

:iv  Dame  Convent,  lightning  rod. 


nme  Biver 

as  Hill 

acipio 

k  Point,  2  (1806). 
acne. 


ers  Point,  2  (1866) 

ers  Point,  3  (1866) 

-rs  Shore 

IHill 

rock's  Wharf,  flagstaff. 
.11  white  spire 


nf?  (hardens. 

»l*»r 

lor 


>n 

4rd  States    bonded  warehouse, 

fSVtAtt. 

h 

'lall 

dlawn  House,  apex  of  roof 


p  Hm 

r-tin,  near  Frederick 

riew 

e^rick: 

Irown  spire,  dark  top 

.ntheran  church- 
East  spire 

West  spire 

atholic  church  spire 

Knob,  near  Frederick 

Stone  Bidge 

-« t  J.  N.).  red  bam,  south  gable.. 

land  Heights,  near  Frederick ... 

:'A  house,  stone 

rHill 

k<(viUe 

'own  hall,  flagstaff  on  south  gable . 

vill**.  white  spire 

11  Hill 

row  Point.  2  (1806) 

rlnaf 

«?    house    with  wooden  wing, 
theast  chimney. 

ty  Creek  Mountain 


7eo_77o 

o         '  /' 

76    84    20.66 


15 

56.52 

85    05.60 

16 

19.63 

86    11.82 

12 

52.95 

81    08.04 

17 

07.46 

34    06.02 

15 

47.88 

34    45.86 

15 

47.47 

34    46.88 

16 

59.86 

86    51.22 

15 

oi.m 

31    36.44 

16 

32.86 

84    11.99 

16 

21.53 

35    16.00 

18 

25.98 

36    27.82 

16 

43.66 

36    32.04 

12 

28.42 

31    58.38 

12 

35.24 

31    50.80 

12 

34.80 

81    57.96 

16 

51.12 

43   26.70 

16 

38.60 

37    21.17 

13 

00.74 

33   00.43 

12 

48.33 

33   07.80 

16 

19.41 

36    06.71 

15 

45.66 

34    17.06 

05 

21.73 

29    08.80 

15 

09.28 

26    52.34 

20 

19.00 

36    47.34 

15 

52.96 

37    13.30 

19 

06.20 

40    33.61 

14 

46.75 

36    07.33 

21 

05.13 

37    17.50 

16 

18.99 

40    21.11 

27 

54.94 

16    62.84 

20 

15.02 

88    40.71 

35 

36.60 

00    16.41 

10 

02.02 

28    43.01 

17 

30.76 

43    04.56 

13 

39.96 

30    49.19 

13 

39.37 

30    48.26 

13 

64.22 

31    08.42 

14 

51.35 

35    01.61 

16 

42.12 

85    60.02 

16 

18.14 

39    27.86 

05 

11.84 

67    00.72 

16 

24.49 

37    38.20 

07 

17.71 

58    06.49 

16 

48.54 

35    58.11 

14 

31.75 

34    01.80 

16 

47.46 

36    23.69 

05 

26.05 

40   82.16 

16 

15.22 

35   63.26 

19 

38.43 

37    63.71 

89»-40» 

770-780 

39   04 

32.46 

77    18    38.80 

20 

43.89 

31    12.36 

39 

18.10 

58    10.90 

24 

55.07 

24    40.04 

24 

56.27 

24    84.10 

24 

55.33- 

24    34.78 

24 

56.97 

24    28.06 

27 

42.24 

29    44.20 

10 

52.04 

26   29.75 

11 

38.43 

26    16.60 

20 

27.69 

42    50.91 

00 

25.96 

11    14.80 

10 

24.14 

28    58.22 

06 

16.22 

25    11.64 

08 

38.91 

25   00.75 

04 

54.41 

06    43.U3 

13 

37.17 

25   08.57 

12 

41.32 

29    26.26 

15 

44.54 

23    36.88 

12 

17.00 

27    14.60 

S»«-40o 

78»-7*«> 

39   87 

12.00 

78    07    08.80 

O.AQ.S. 


.do 
.do 
.do 
.do 


-do... 
.do... 
.do... 
-do... 
-do... 
-do... 
-do... 
-do... 


-do. 

.do. 

.do. 

.do. 
do- 

-do. 

-do. 

-do. 

-do. 

-do. 

-do. 

.do. 

-do. 
do. 

-do. 

-do. 
do. 

-do. 

-do. 

-do- 
do. 

-do. 
do. 

-do. 

-do. 


-do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 


Beferenoe. 


do 

do 

do 

do 1 

do  .. 

do... 

do... 
do... 
do 

1 
1 

.do 

.do 

-do 

do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

.do 


.do.yjpi^i^T^^ 


Bull.  122 


Do. 


/Google 
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Name. 


Latitude. 


Longitade. 


Aatbority. 


Fairfax  Stone 

Addison 

Annapolis 

Bladensbnrg  church,  east  apex 

Brick  house,  cupola 

Hatton 

Hill 

Magruder 

Maryland  Agricultural  College 

Marriott 

Painted  house,  south  apex 

Reform  school 

Biggs,  lightning  rod  on  bam  cupola. 

Snyder,  house  gable 

Stearer,  lightnmg  rod  on  east  chim- 
ney. 

Wright 

Yellow  mill,  south  apex 

Yellow  roof,  white  cupola 

Yoe  (Wm.), chimney 

Blair's  flagstaff 

Briscoe,  Potomac  River 

Bryant  Point,  Potomac  River 

Carroll,  lightning  rod 

Countsman.  house  chimney 

Feiry  Point 

Potomac  River 

Port  Washington: 

Signal 

Flagstaff 

Olymont  pavilion,  Potomac  River... 

Gut  Landizur,  Potomac  river 

Indian  HeadJ  Potomac  River 

Marshall  Point,  Potomac  River 

Mockley  Point,  Potomac  River 

Korth  Indian  Head,  Potomac  River. 

OxonHill 

Pamunkey  Creek 

Port  Tobacco  court-house,  cupola . . . 

Pye's Wharf ,Potomac  River 

Rosier  Bluff,  Potomac  River 

Rozier  (C. ),  west  gable  of  house 

Simmons 

Stevenson,  Potomac  Kl ver 

Stump  Neck.  Potomac  River 

Sumner 

White  Stone  Point,  Potomac  River  . 


•90-400 

O           /  ft 

39    43  18.00 
S80-890 

38    40  30.91 

58  53.60 

56  26.09 

58  42.67 
42  68.51 

53  54.91 

54  38.56 

59  00.88 
52  26.98 

66  15.70 
65  31.25 
58  12.96 

57  43.81 
52  27.38 

54  12.13 

56  31.27 

56  46.74 
50  17.21 

88o-«9o 

38  69  29.55 

40  54.56 

41  44.06 

58  43.99 

57  55.55 
48  20.56 

41  49.85 

42  45.43 
42  40.34 
36  86.59 

39  60.74 

35  57.41 

41  09.49 

42  07.62 

36  24.02 
47  58.52 
38  04.12 
80  40.77 
36  41.87 
46  20.32 
46  31.47 
57  07.74 

40  16.08 
83  15.66 

67  18.77 
40  34.87 


57 
59 


79O-80O 

o       /  /' 

79  28  56.60 
760-770 

76  68  44.43 
29  00.00 
66  27.31 

88.84 

15.01 

62  49.76 

55  45.23 

56  37.88 
36  37.11 

56  05.40 

57  84.37 
68  27.55 

57  2i.ra 

65  85.09 

54  84.04 

56  06.12 

66  88.86 

57  58.62 
770-780 

77  01  67.16 
06  21.56 
04  06.98 

00  15.58 

04  68.65 

01  18.89 
06  18.83 

08  11.14 

02  06.22 
06  23.75 
06  57.60 
11  02.20 
06  01.28 
02  46.41 
10  12.79 

00  23.69 
06  89.74 

01  14.18 

06  15.83 
01  61.15 
01  08.63 

05  63.41 

06  64.05 
13  29.60 

07  30.77 

07  48.86 


C.AG.  S. 


..do. 
-do. 

..do. 

..do. 
-do- 

..do- 
.do. 
-do. 

.-do. 
-do- 
.do. 
-do- 
do, 
-do. 

..do. 
..do. 
-do. 
.do. 

.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

.do. 

.do. 

-do- 

-do. 
do- 
do. 

.do. 
do. 

.do- 

-do. 
do. 

-do. 


DISTRICT  OP  COLUMBIA. 


PortDupont,  flagstaff 

Apex  Washington  Monument 

Capitol,  head  of  statue 

Causten 

Georgetown  College,  observatory..  . 

Insane  Asylum 

Eengley's  house,  lightning  rod  on 
southeast  chimney. 

Soldiers'  Home 

Wayland  Seminary 

Naval  Ol»ervatory,  pole  on  dome 

Station  east  of  dome 


880-890 

O         f  It 

38  62  22.40 
880-890 

38  63  22.02 

68  28.25 

65  35.:29 

54  29.94 
51  17.18 

55  34.56 


56 
55 


17.33 
42.25 
42.31 


760-770 


I 


76    66    26.10      C.&G.S 


77 


770-780 
02  07.78 
83.65 
23.81 
39.06 
00.92 
26.12 


00 
04 
04 
00 
04 


00  40.48 

02  06.63 

06  06.10 

OB  05.81 


.do- 
.do. 
do. 
.do. 
.do. 
.do. 

-do. 
-do. 
.do- 
.do. 


VIRGINIA. 


Distant  lone  tree 

Leesburg 

Maryland  Heights 

MMyland  Heights  (S.) 


89O-40O 


770-780 


80 


49.00 
46.62 
27.09 
09.97 


77 


00.20 
06.16 


C.AG.S- 
do. 


oy 


'AV.v.^\ 


.,Bo]l.l» 
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Name. 


Latitude.         Longitude. 


Old  Pine  Tree  Hill 

Whitebonse,  chimney  on  northeast 
gaUe. 


Capon  Mountain 

Lockhart 

Locks 

Rock  Enon 

Shockey 

Alexandria : 

Baptist  church 

Christ  church 

High  School 

Northern  coal  wharf 

Hotel  tower 

Tbeolo^cal  Seminary,  near,  new 
spire  crosB. 

Market  House  cupola 

Pioneer  MiUschimney 

Machine  shop,  brown  cupola 

St.  Mary*8cnurch 

Arlington,  flagstaff  in  front  of  man- 
sionnouse. 

Arlington  House,  east  apex 

Big  Cobbler  Mountain I 

BiiIlRun 

Cockpit*Point,  Potomac  River i 

Culpeper  Court-honse,  flag ; 

Dangerfleld I 

ELsworth I 

Erin ' 

Falls  Church 

Fredericksburg,   Episcopal    church 
spire. 

FortMyer,  flagstaff 

Fowle,  nouse  cupola 

Gillinfirham,  house  chinmey 

Gravelly 

Ounston  Cove,  Potomac  River 

Hallowing  Point,  Potomac  River 

Halt  house  cupola 

Hamersley 

Bospital,  cupola 

3ell  Hole  Point,  Potomac  River I 

aunter I 

Banting  Creek  Bridge,  flag ! 

7ohnsou,  house  chimney ! 

rones  Point  light-house  (1883) ! 

LAngley  church,  south  gable 

L«e  winsville  church,  south  gable | 

ItTan I 

darcy ' 

tfiuerHill ' 

tfoux&t  Vernon  wharf  signboard,  Po- 
tomac Blver. 

funaon  Hill,  flag 

>rcoquan 

'each  Grove 

>ort  Boval 

toclcer  (A.),  chimney  on  house 

Shipping  Point,  Potomac  River 

strong. 

<]Ti&Te  yellow  house,  cupola 


890-40° 


39    11    31.23 
11    06.90 


39 


'elefpraph  pole. 

'ptcm  HUi 

';e"w  Tree,  near  Warrenton. 

Taterv  Mountain 

niite  house,  cupola 

Vorth 


Qnfl  Mountain 

lark 

orks 

CawksWD 

[i^h  Knob,  probably  Fire  Mountain, 

vioQth  side  of  Manassas  Qap,  Blue 

Bidge. 

annau 

leller 


89''-40'' 

08    33.90 

i2.eo 

27.20 
J9.30 
25.80 


14 
20 
10 
23 


88»-89'' 

I    48  23.25 

48  2S.64 

49  27.91 
48  51.11 

48  19.10 

49  13.53 


19.57 
05.98 
37.15 
06.70 
52.10 

62.15 
21.00 
53.58 
22.77 
25.58 
45.05 
30.02 
48.60 
52.39 
09.57 

07.76 
47.28 
37.44 
00.98 
20.07 
05.56 
19.89 
28.66 
08.81 
00.70 
45.37 
33.46 
21.77 
25.34 
51.05 
46.73 
26.43 
06.15 
23.89 
19.47 

36.30 
14.30 
12.74 
24.09 
43.28 
38.44 
49.24 
09.03 
39.51 
19.60 
01.97 
32.00 
32.32 
52.90 

88«'-89« 

26  26.00 
4L11 
44.81 
19.00 
12,13 


28 
49 
48 
46 
52 
18 

53 
47 
46 
52 
39 
38 
54 
45 
52 
46 
60 
47 
47 
47 
56 
55 
47 
56 
54 
42 

51 
38 
55 
10 
46 
31 
53 
49 
52 
52 
44 
47 
51 
48 


18 


33 
53 


06    18.53 
55    08.99 


770-78° 


77    84    20.62 
33    19.10 


78--790 
78  26  06.40 


19 
11 


17.00 
33.40 
23.90 
13  47.50 

77o_78«> 

02  40.58 

02  52.37 

05  40.05 

02  11.94 

02  32.65 

05  31.33 

02  36.74 

02  24.75 

02  44.84 

02  39.27 

04  21.10 


04 
67 
42 
15 
69 
02 
04 
06 
10 
27 

04 
05 
04 
02 
08 
07 
07 
04 
04 
02 
02 
08 
04 
02 
00 
11 
04 
07 
09 
06 

08 
12 
13 
11 
06 
17 
05 
04 
02 
08 
50 
60 
04 
05 

78°- 
l  25 
00 
24 
23 
06 


21.89 
11.00 
12.61 
46.45 
51.27 
19.44 
09.94 
54.50 
13.16 
36.33 

39.60 
48.54 
56.81 
12.47 
39.11 
51.72 
44.82 
09.49 
07.62 
29.01 
23.21 
24.92 
18.76 
27.12 
37.83 
60.65 
37.79 
35.62 
83.61 
19.89 

44.10 
59.75 
46.77 
24.63 
55.65 
00.07 
20.10 
41.26 
10.07 
49.99 
09.98 
23.00 
00.76 
65.56 

790 

00.00 
11.49 
57.47 
44.00 
43.84 


44    38.69 
23    81.30 


Authority. 


Reference. 


C.AG.S. 
do.... 


.do. 
.do. 
-do. 
-do. 
-do- 


.do.. 
-do., 
-do.- 
.do.- 
.do.- 
.do.. 


Bull.  122. 


-do.. 
.do-. 
-do-. 
.do-, 
-do-. 

-do., 
.do., 
.do., 
.do., 
.do., 
.do-, 
-do., 
.do., 
.do.. 
.do.. 

.do., 
-do., 
.do., 
.do., 
.do.. 
.do.. 
.do., 
.do., 
.do., 
.do., 
-do., 
.do., 
.do., 
.do., 
.do., 
-do., 
.do., 
.do., 
-do., 
.do.. 

.do_. 
-do., 
-do., 
-do., 
-do., 
-do., 
.do., 
-do., 
-do., 
-do., 
-do- 
.do., 
.do., 
-do.. 

-do., 
-do., 
-do-, 
.do., 
-do.. 


.do.- 
.do.- 

uigiiizeo  Dy 


Do. 


Do. 
Do. 


Do. 


Google 


76  GEOGRAPHIC  •  POSITIONS    IN   THE   UNITED    STATES,    [euu-ia 

VIBGINIA-Continned. 


Name. 


Latitndo.         Longitude. 


S80  -«9o 


MarshaU 38 

Mary  Rock i 

McCormick  Obeervatory ,  pier ' 

Peaked 

Peters  Mountain 

Ragged  Bock 

Rattlesnake 

Saddle  Mountain 

Stonyman  Mountain 

Strasburg i 

Astronomical  station \ 

Lutheran  church | 

Presbyterian  church [ 

Thoroughfare  Mountain,  summit  — . 

Turks  Mountain 

University  of  Virginia,  dome ' 


Elliott  Knob 

Flag  Rock. 

North 

North  River  Mountain 

Northeast  Peak 

Shenandoah,  Jack  Mountain  — 

Bounding  Knob,  lone  tree 

Staunton,  astronomicAl  station . 


38 


46 

38 
01 
23 
07 
32 
51 
20 
35 
50 
59 
50 
59 
24 
18 
08 

«8°-89« 

09  50.36 


33.82 
53.00 
58.06 
33.97 
32.80 
06.00 
53.00 
09.  (N) 
52.00 
31.40 
29.06 
26.80 
12.21 
53.  U) 
16.00 
08.31 


08 
51 
23 

09 
24 
20 
08 


Fortress  Monroe,  flagstaff 

Tappahannock,    EpiscoiMtl     church 

spire. 
Yorktown 

Petersburg: 

Ck>urt-nou8e 

Catholic  church 

Presbyterian  church 

Methodist  church 

Richmond: 

Baptist  College  tower 

Capitol,  flag  pole  on  east  end  of 
building. 

Capitol,  flagstaff  on  center  of 
building. 

St.  Paul's  church 

Roslvn:        ^ 

Astronomical  station 

Petersburg  transit 


10 


14 
II 


Baker 

Humpback 

Leigh 

Mountain  southwest  of  Humpback. 

Pilot  Mountain,  summit 

Spear  

Sugarloaf.  summit 

Three  Ridge,  summit 

Wlllia...... 


Amherst  court-house  cupola . . . 

Apple  Orchard,  summit 

Bald  Friar,  summit 

Bald  Knob 

BaldKnob,No.l 

Big  Level  Mountain,  lone  tree  . 


Brushy... 

Campbell  court-house,  jail , 

Chandler  Mountain,  summit 

Cole  Mountain 

Covington,  transit 

Dry  Mountain 

First  peak  northeast  of  Flat  Top,  sum- 
mit. 

Flat  Top 

Johnson  

Johnson  Mountain,  summit 

Long I 

Lynchburg  court-house,  belfry 

Mount  Pleasant,  summit 

Mountain  northwest  of  Mount  Pleas- 
ant. 


50 
12 
54 
19 
33 
46 
51 
28 

37  35 
31- 
49 
55 
51 
56 
00 
16 
20 
45 
47 
06 
28 

27 
11 
11 
17 
24 
44 
44 


00 
28.90 
30.00 
45.00 
22.00 
47.00 
46.54 

S70-88O 
37  00  05.93 
55  30.38 


00.04 

87«-88"» 

37  13  50.74 
13  38.65 
13  40.  ()8 
13    30.77 

33    08.04 
32    16.38 

32    10.50 

32    23.48 


28.33 
25.48 

37    12    00.57 


55.01 
14.21 
58.00 
30.00 
42.01 
57.00 
20.00 
22.66 

06.30 
03.00 
12.00 
32.64 
00.00 
84.00 
37.16 
33.30 
12.00 
06.00 
17.00 
22.00 
47.00 

06.86 
32.78 
51.00 
27.65 
40.10 
27.00 
24.00 


780-79° 


78  12 
10 
31 
46 
17 
18 
08 
83 
22 
21 
21 
21 
21 
00 
38 
30 

79° 

70    18 

46 

48 

15 

31 

80 

35 

04 

750.770 
76    18    82.10 

51    81.85 


10.28 
26.00 
20.62 
18.63 
10.71 
54.00 
36.00 
07.00 
20.00. 
33.70 
30.01 
44.70 
46.37 
25.00 
45.00 
13.01 

-80- 

51.30 
23.00 
20.20 
20.00 
10.00 
48.00 
25.00 
10.08 


CftG.S BulLtS. 

do 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


-do ' 

-do 

-do 

-do 

-do 

-do 


.....do.... 
....do.... 

G.  S 

C.  &G.S. 

do.-.. 

do.... 

do.... 

do-... 


.do. 
do. 


30  28.38  do. 

770-78*' 

24  13.56  I do. 

Zi    24.29  do. 

24  10.41  I do. 

24  00.73  do. 


27  21.32 
20  04.04 


26  01.66 
20  06.82 


23  60.71 
23  45.14 


..do.-.. 
..do.... 


do.... 

do-... 


.do. 
-do. 


78 


78' 


9« 

88  80.19 

68  57.24 

21  88.82 

57  16.00 

68  05.00 

45  46.66 

49  16.00 

50  02.00 
27  58.90 

79<»-80« 

79    03  04.80 

80  41.00 

03  42.00 

51  04.78 
55  85.00 
06  47.00 
10  41.38 
06  11.60 
08  18.00 
12  19.00 
50  88.40 
08  47.90 
38  44.00 


G.S 

C.&Q.S. 

G.S 

C.&G.S. 
....-do.... 

do-.. 

...do-... 

do.... 

do.... 


do 

do..... 

do 

do 

do 

do 

G.S 

C.  &G.S- 

do 

do 

do 

G.S 

C.&G.S.. 


84  58.40     do... 

81  48.56      G.S 

81  06.00  C.&G.S 

05  10.24     do... 

08  40.58    ' do... 

10  17.00    i do... 

18  86.00     do...:... 


L7.W     I C 

».00     c 

uigiiizEo  Dy  ^ 


oo^le 


Do. 
Da 


Do. 
Do, 
Do. 


I>>. 


Da 


Da 
Da 
Do. 


GAswnr]      GEOGRAPHIC    POSITIONS   IN   THE   UNITED   STATES, 

VIRGINIA— Contlmjed. 


77 


Name. 


NoBD8iiie88MoiintaiiL,saiiiiiiit 

Kortheast  Honse  MonTitain 

Rocky  Mountain 

Bourn  Top.  near  James  Birer 

Second  peak  northeast  of  Flat  Top. . 

Scnthveet  House  Mountain 

Sofatbweet  peak  of  Otter,  summit . . . 

Smith 

Tobacco  Bow 

Trrecana  church 

weavers  Knob  summit 

Buckhom  ... 

Cahas 

Peak 

Porta 

Salt  Pond 

streets 

Bear  Wallow 

3igBend 

!>ialBock 

Karris .'. 

iJgBntt. 

Newport  News  .. .' 

Torfolk: 

Baptist  church  spire 

City  hall 

hestnut  Mountain,  summit 

■orkey 

HiiteOak 

uffalo 

all  Mountain 

raper 

ich - 

>->kout 

edRock 

rp«hin  _ 

r«gprs 

liiteTop 

inch 

>od9on 

ishKnol) 


Latitude. 


J70-4WO 


28 
48 
46 
28 
29 
49 
26 
00 
83 
23 
18 


13.00 
45.00 
01.00 
08.00 
46.00 
61.00 
00.00 
51.63 
65.76 
27.70 
14.00 

87«>-88» 

37  17  83.55 

07  01.96 

01  22.00 
36  02.90 
21  00.^ 
09  46.10 

»7«-«8o 

87  14  88.60 
m  37.80 
00  68.40 

02  57.60 

S7°-88^ 
87  03  09.20 

8««»-<7«» 

86  58  00.81 

51  01.31 
50  50.50 

8«»-«7o 

36  50  54.00 
50  11.19 
42  51.80 

S60-87" 

36  47  46.25 
41  34.97 
57  56.70 
84  87.60 

-«7o 

04.50 
20.00 
28.30 
36.10 
21.76 
_g7o 
44.50 
49.10 
38.00 


S6< 

36  40 
55 
50 
80 

38 

86 

36  49 
35 
53 


Longitude.        Authority. 


Reference. 


79o_80o 

o       /        // 

79    22   85.00 

C.&Q.  S 

82    86.00 

do 

11    16.00 

do 

00    27.00 

do 

80    55.00 

do 

33    48.00 

do 

36    18.00 

do 

83    56.98 

do 

Bull.  122. 

11    26.17 

do 

Do. 

06    18.80 

do 

49    25.00 

do 

80--81O 

80    58    40.80 

G.S 

Do. 

00    56.64 

do :. 

Do. 

44    54.50 

do 

Da 

08    45.U0 

do 

Do. 

32    15.30 

do 

Do. 

11    33.90 

do 

Do. 

81<»-«8« 

81    44    60.20 

do 

Do. 

10    56.40 

do 

Do. 

26    00.80 

do 

Do. 

87    01.60 

do 

Do. 

82»-88» 

82    Oe    08.00 

do :.. 

Da 

76»-77« 

76    26    21.62 

do 

17    13.76 

do 

17    19.96 

do 

79«»-8a« 

79    50    46.00 

do 

80    28.25 

do 

Da 

25    84.90 

do 

Do. 

80»-81«» 

80    28    39.04 

C.&G.S 

Do. 

18    29.06 

do 

58    53.50 

G.S 

Do. 

49    31.90 

do 

Da 

810-82* 

81    10   08.20 

do 

-Da 

48    22.00 

do 

Do. 

21    37.80 

do 

Da 

82    42.00 

do 

Do. 

36    12.48 

do 

Do. 

82«-88« 

82    04    46.00 

do 

Do. 

11    13.10 

C.&G.S 

37    46.10 

G.8 

Do. 

WEST  VIRGINIA. 


heeUng  . 


pan 

•  ks 

idy 

epy  Creek  Mountain . 


Iron 

an^l 

Isosn 


IT  Knob 

neron 

rkshfcar^ 

ifton  - 

tl««Bald.... 
kinfiT  Creek. 


400-41° 

o        /  '/ 

40    04    04.00 

89o-40«' 

08  86.40 
27.20 
24.40 
13.00 


26 
00 
87 


89«-40'' 

39  23  21.70 
09  34.70 
27  53.30 

89«'-40« 

39  08  25.10 
49  46.00 
16    56.00 


20    09.10 

01  17.60 

02  02.75 


800-81° 

o       /        // 

80    48    36.60 

780-79- 

78  26  03.70 
11    83.40 

33  47.70 
07    08.00 

79<»-80« 

79  30  07.10 
49  42.50 
56  06.20 

80  17  23.70 

34  22.50 


20 

01 
14 
51 


22.06 
40.80 
22.70 
56.80 
49.70 


C.&G.S 

..-.do 

....do 

G.S 

C.&G.S 

G.S 

....do 

....do 

.-..do 

C.&G.S 

....do 

...-do 

G.S 

....do 

- — d^iig+HHee-a' 


Ropt.  '84. 

Bull.  122. 
Do. 


Do. 
Do. 
Do. 

Do. 
Rept.  '84. 

Do. 

Do. 
Bull.  122. 

Do.        J 


78  GEOGRAPHIC   POSITIONS    IN   THE   UNITED   HTATE8,    [BDu..ia 

WEST  YIBGINIA— Continaed. 


Name. 


Bicklee 

Briery  Branch  Mountain 

Oreen 

North 

Paddv 

Panther  Knob 

Panther 

Rich 

Slate  Springs 

Spmoe 

Big  Run 

Beech 

Briery -*. 

Cedar  Creek 

Cold  Knob 

OrasayKnob 

High  Knob 

Locust 

Job  Knob 

NicholaB  court-house  belfry 

Powell  Mountain 

Rush 

Summersyille 

Big  Rocks.....'. 

Charleston 

Creed 

Elk 

Ferguson 

Fort  Scammon 

Oauley  Bridge 

Qauley  Mountains 

Do 

Hohues 

Martin 

Table  Rock 

Davis 

Gebhardt 

Oakland 

Pigeon 

Piney... 

Point  Pleasant 

Big  Clear  Creek  Mountain  . . 

Big  Sewall  Mountain 

Keeney 

Burning  Rock 

Ivy 

Lone  Flat  Mountain 

Paint  CreekI!l/.".I.'.'."."".^JI" 

Pilot 

Sharp  Peak 

Townsend  Mountain 


Latitude. 


880-J»o 


87 


08.40 
46.90 
50.70 

28.  go 

56.77 
07.00 
48.80 
01.85 
86.71 
58  70 


88«»-«9o 

t  47  41.90 
06  44.63 
06 
64 
08 
03 
16 
53 
04 
16 
18 
65 
16 


80.80 
43.00 
20.00 
46.10 
28.15 
46.70 
50.60 
10.00 
25.00 
56.42 

61.23 
07.20 
16.82 
20.73 
37.96 
06.82 
08.70 
60.00 
63.00 
40.87 
25.86 
18.56 

t8»-«»« 

i  21  06.31 
46.73 
46.67 
44.13 
80.66 
28.00 

37  ^  62.00 
54  85.40 

46  24.91 

41  88.00 

47  16.78 
63  18.00 
63  16.00 
66  50.79 
29  04.30 
63  66.00 
56-30.00 


88« 

I  30 
21 
24 
22 
20 
21 
09 
10 
10 
25 
21 
11 


31 
21 
13 
26 
50 


Longitude.        Authority.    ,  Beferenoe. 


790- 80° 


7U    43    64.40 

G.8     

14    31.80 

C.  &G.S 

26    86.70 

G.  S 

48    20.20 

do 

47    46.29 

do 

10    14.90 

C.&G.S 

29    45.30 

G.S 

56    22.60 

do 

11    08.66 

do 

31    60.50 

do 

8a«»-«i° 

80    16    80.16 

do 

86    18.88 

do 

20    40.40 

do 

53    62.70 

do 

28    80.00 

C.&G.S 

80    14.00 

do 

12    20.80 

do 

41    06.66 

G.S 

32    82.66 

C.&G.S 

62    02.50 

do 

48    37.00 

do 

82    42.60 

G.  S  

62    07.66 

C.&G.S 

810-82- 

81    55    29.23 

do 

38    00.00 

do 

S3    36.50 

do 

36    56.57 

G.S 

38    14.98 

C.&G.S 

88    16.94 

G.S 

12    67.00 

C.&G.S 

04    27.00 

do 

04    19.00 

do 

85   34.81 

do 

86    18.14 

do 

86    63.13 

do 

820-880 

82    21    12.16 

do 

16    10.88 

do 

38    52.68 

do 

08    69.86 

do 

08    28.84 

do 

08    46.80 

do 

SO^-Slo 

80    36    05.00 

do 

65    42.36 

do 

42    19.05 

do 

Slo-Sto 

81    41    51.00 

G.S 

29    28.28 

C.&G.S 

25    46.00 

do 

28    00.00 

do 

18    28.82 

do 

16    18.80 

G.S 

19    52.00 

C.&G.S 

17    43.00 

do 

BnU.12S. 
Da 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 

Do. 


Do 
Do. 
Do. 

Do. 


Do. 


Do. 

Do. 


Rept.'M. 


Bull.  VS. 
Do. 


Da 


Eept.-SL 

Do. 
Do. 
Da 

Bnll.i^ 


Da 
Da 


NORTH  CAROLINA. 


Lauratown 

Moore 

Pilot  Knob 

Warrior  Mountain 

Bullhead 

Elk  Knob 

Flat  Top  Mountain,  Blue  Ridge 

Grandfather 

Negro 

Poore 

Snake 


30°  87^ 


36 


33.00 
63.60 
24.5? 
13.00 


30 


860-870 


40.70 
40.00 
44.00 
41.50 
11.60 
47.66 
61.10 


80^-81° 
o   /    /' 

80  22  17.00 
16  50.24 
28  28.19 
61  46.00 

81«>-82'» 

81  04  00.70 
42  31.00 
40  37.00 
48  86.90 
27  48.70 
09  24.24 
42  28.20 

uigiiiz 


C.  &  G.  8  . 

do 

do 

do 


do- 

do. 

do. 

do. 

do. 

do. 

do. 


eo  Dy  N.jv^v^'i  i\^ 


BnlLlS. 


Do. 
Do 
Do 
Da 


&xwKn.]      GEOGRAPHIC    POSITIONS   IN   THE   UNITED   STATES.  79 

NORTH  CABOLINA-Contiiitied. 


Name. 


Latitude. 


Longitude.    |    Authority. 


Referenoe. 


850-860 


800-81  o 


^tatesville  astrouomical  station 
t^tat^svilk,  Sixnonton  College. . . 

TooLg 

.^Dderaon 

3emi _ 

Bibriton 

Cing 

lincolnton  court-house  cupola  . 

Table  Rock 

rhkketty 

kfawn 

6?  Bald 

litcfceU 

isgah 

andjmush 

heowah 

hristiePeak 

owe© 

bomasBald 

htrnderhead 

tuqnittah 

kwEnob 

ftck 


35  46 
46 
44 

86« 

85  33 
83 
54 
12 
28 
63 
06 

86» 

22 
59 
45 
25 
40 

86<' 

19 
23 
19 
02 
34 
08 

85« 

18 
06 


36 


35 


36 


66.56 
57.94 
14.49 

86» 

57.32 
55.06 
25.40 

27.87 
16.87 
27.70 
48.24 

860 

02.10 
28.60 
53.60 
32.60 
41.70 

82.20 
00.40 
39.90 
07.30 
06.80 
42.60 

86« 

84.20 
00.90 


80 

63    89.94    > 

63    39.05 

38    61.16 

Slo-Sgo 

81 

06    26.80 

39   37.55 

29    22.70 

18    :5.60 

15    ^.67 

52    50.00 

46    08.21 

82o-88'> 

82 

69    24.70 

29    25.00 

16    54.60 

45    24.60 

63    01.40 

88«»-84<' 

83 

40    30.70 

68    10.10 

20    10.00 

32    16.80 

42    22.50 

43    35.20 

84°-85« 

84 

01    36.20 

17    10.00 

C.A0.8. 
....do... 
do... 

—  do.-.. 
...do... 

G.  8 

C.  &  G.  S- 
.....do-... 

a.8 

C.  A  G.  8 

G  8 

.....do.... 

do.... 

do-... 

do-... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 


BuU.lSS. 


Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


SOUTH  CAROLINA. 


^g-hark 

Dcacle 

offord  - -- - 

'?<»nrille : 

Baptist  spire 

Episcopal  spire  cross 

Furman  University  turret 

White  tower,  conical  dark  roof 

loldin 

ns 


35    10    12.25 
02    00.85 

84«-86» 

34    57    32.31 

840-850 

34    60    59.78 
51 
60 
50 


66 


02.68 
29.15 
55.36 
18.46 
29.27 


82O-880 

O         /  II 

82    17   26.34 
44    30.02 

81«-8«o 
81    56    06.73 


82«» 

!    24 

23 

24 


24 


880 

06.08 

40.79 

11.84 

44.33 

(».00 

40.06 


C.AG.  8 
....do... 

....do... 

-...do.... 
...-do... 
....do... 
.-..do... 
....do... 
-...do... 


Bull.  122. 
Do. 


Do. 


Do. 
Do. 


GEORGIA. 


od     

840-86° 

o       /        // 

34    44    23.24 
31    45.13 
31    47.95 

57    56.74 
30   20.66 

84*>-85° 

34    53    23.51 
29    10.68 
19    18.31 
10   36.61 
14    12.12 
28    21.00 
04    01.44 

84o-8o» 

31    13    59.30 
37    32.16 
51    49.80 
37    23.23 
19    19.57 
49    28.30 

88°-84o 
o        /         // 

88    66    13.22 

22  33.32 
69    13.25 

17    59.28 

43  19.83 

84<'-85«» 

84  34    26.44 
19    53.04 
38    13.66 

44  41.67 
09    38.83 
30    26.00 

27  21.54 

86«-86o 

85  14    04.32 

28  02.49 

23  32.70 
05    63.77 
17    18.39 
00    28.10 

C.&  G.S 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do *. 

do 

G.  8 

Bull.l22L 

rrahpe --   

Do. 

hlonega     Agricultural     College, 
enter  of  roof. 

hirn            -      

Do. 

tt      - - 

Do. 

mtta 

:?Si^- ■-:::..:::;:.::::::::::::.:::: 

Do. 
Do. 

,>  Mountain                 -        

Do. 

1  n>  Tm>  lifonntain  . .            

i*at        --   -.- -..--.-.. 

Do. 

f                        

Do. 

Do. 

riK  Hffrmntain 

C.&G.8 

do 

G.  8.ji-'o«2e& 

Do. 

T  X\X,  T  AVCVflflAT                     -.. 

Do. 

:ky  Face 

y  ^J&.OQ 

80  GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES.    (Bcu.ia 

QEOB6IA— Continued. 


Name. 


Latitude. 


Augnsta: 

Astronomical    station    in 

offlcesrounds. 
Post-ofltee  flagstaff 


I 


Academy. 
Atlanta: 


Barracks  flagstaff. 
Eigstaff... 


Capitol  flagsta 
Cames  Moontain 


Lost  Mountain 

Marietta: 

Court-house,  brown  spire 

National  Cemetery  flagstaff. 

Middle  base 

Northeast  base 

Southwest  base 

Stone  Mountain 


/       // 

post-     33    28    SO.aO 
I 
I         38    22.18 

33    57    33.66 

«  44  38.,99 
19.83 
85.76 
34.87 
53.74 


Macon,  transit  near  Academy. 


45 

60 


56 

57 
57 
54 
55 
53 
48 


06.74 
04.15 
21.74 
57.86 
51.83 
23.07 


33    50    25.J 


o       /        // 
81    57    55.40      C.&G.  8. 

67    53.96     do. 

8««-«4» 


-do. 


88    59  38.51 

84    24  89.96     do. 

23  29.15    I do. 

00  60.08    ' do. 

84  45.74     do. 

41  60.75      do. 


....do. 
...do. 
.-..do. 
....do. 
....do. 
....do. 


32  56.92 

83  80.60 

16  87.  T9 

14  09.44 

18  56.41 

08  45.89 

8«»-S4'' 

I   37  33.83     do. 


PLORroA. 


Gainesville: 

Astronomic  station 

Court-house  rod 

Apalachicola,  flagstaff 

Alafla 

Ball 

Catflsh  Point 

Fort  Brooks,  barracks  cupola. 

Gadsden  Point 

Geode  

Island 

Stick 

Old 


%9^-SOP 


29    89 


29 


37 


07.90 
04.58 

29<»-80» 

43    30.00 

27«-28« 
60  04.46 
33.37 
43.47 
33.34 
19.74 
19.96 
34.73 
33.90 
53.11 


54 
50 
56 
49 
53 
55 
53 
51 


82°-8«o 


19    30.90      C.  &G.S. 
19   38.80     do..-.. 


84^-85°       I 
84    50    00.00     do. 


82 


-«8o 
23  22.06 
61.37 
06.75 
21.57 
15.06 
43.80 
07.72 
19.60 
58.72 


.do. 

.do- 

.do. 
do. 

-do. 

-do. 

.do. 

.do- 
do. 


ALABAMA. 


840-85° 

o       /  // 

Brandon 34    23   07.35 

Indian ,         01    40.94 

Weisner |         01    35.63 

$4'>-«6«» 

48  10.56 
08  47.87 

49  04.47 
84  06.83 


Athens,  court-house  spire 34 

Aurora i 

Capshaw 

Gunter 

Huntsville: 

Episcopal  church  spire 43 

Cupola  of  court-house 48 

Knob  Valhermosa 80 

Madkin  Mountain-tree 40 

Monte  Sano,  north  end 44 

MoroHiU 21 

Rowo  Mountain 82 

Smither 48 

ftnmmit 13 

Wilson  Mountain 35 

84» 


49.88 
49.00 
53.15 
02.10 
53.10 
33.50 
33.32 
50.20 
16.36 
07.51 


Pemt 34    36    08.90 

$$«'-«4«» 
Chehahaw 33    29    08.03 

SS«-S4<> 

Alpine 33    24    41.50 

Cahaba |         44    68.8a 


860-.^o        1 

85 

45 

13.72 

35 

81.10 

40 

37.43 

86« 

-87» 

86 

58 

17.46 

11 

00.80 

44 

17.40 

10 

30.80 

a") 

00.30 

85 

06.02 

38 

86.08 

88 

87.88 

32 

08.54 

15 

68.66 

81 

26.50 

36 

58.34 

39 

05.20 

49 

03.86 

87° 

-88«» 

87 

30 

14.39 

85«-86«»       1 

85 

48 

31.14 

86»-87<»       1 

86 

13 

28.20  J 

81 

24.60  1 

C.  AG.  S 

BuU.lS. 

do 

Da 

do 

do 

do 

...  .do 

do 

Do. 

...  do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.^,^i^,H!s; 

V, 

ti^ssxn.]      GBOGBAPHIC    POSITIONS   IN   THE   UNITED   8TATE&  81 

ALABAMA— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

f^ximhum 

88^-84° 

O          f            If 

83    11    40.80 
17    61.40 
13    86.80 
23    60.20 
50    48.67 

82    55    89.20 
22    45.46 
58    88.70 

88  oi.n 

810-82" 

81    53    40.91 

8«o-«7o 
o       /         // 

86    85    00.70 
04    29.70 
21    38.60 
84    68.80 
41    51.06 

8«o-87« 
86    88    88.40 
17    67.29 
21    20.20 
29   88.68 
85o_8«o 
85    08    18.62 

C.AG.S 

do 

do 

do 

do 

do... 

do 

do 

do 

do 

Horn 

ir»>>^t>»h*A 

Laurel 

Warnock 

Jamison 

Maatgomery - 

Bept.*84. 
Do. 

Wewnfka 

Wilaer 

Do. 

EnfanU 

Do. 

MISSISSIPPI. 


idams ............... 

ilexander 

Lnderaon 

Itustralia 

battle  Island-... 

Jelfor 

Jpimett 

k>wie  Point 

Bordeaux  Chute 

WnkleT 

tack  Idand 

Chute 

teckfihot 

(oxzard 

^rter 

pmetery 

"*ark.... 

ommerce 

^.^ttonwood 

^ws 

t^lto ^ 

■ennis 

•ooalddon 

yere 

rederick 

riar  Point 

lendale 

rider 

ratlin 

arcklerode *. 

elpna  Island 

orseahoe  Lake 

alberton 

urricane  Point 

land  64 

land  66 

land  00 

ickson  Point 

vhnH 

naes 

imb 

icker 

aee^ta 

alone -- 

iller  Point 

onteznma . 

oon  Lake 

ew  Hope 

isis 

K 

r<*rflow 

irker 

•rry 

aton 

.Ik 

i^hmataha 

33tixian 

•^■hardatm 

ybizusonTille 

BnlL123 6 


84 


840-86° 

/  // 

84  15.16 

43  16.01 
08  57.54 
04  01.51 
89  02.60 
28  82.01 

60  49.74 

50  45.81 

44  52.78 

45  45.18 

51  87.17 

52  11.57 

85  82.60 

16  06.23 
44  58.77 
32  86.78 

47  87.99 

48  65.18 

61  22.86 
or  08.76 
24  44.55 
02  15.86 

13  49.01 
02  65.05 
40  09.42 
22  54.28 
30  09.51 
54  60.21 
11  53.25 
66  29.35 
34  41.48 

62  41.57 

17  07.70 
02  04.31 

14  26.29 
10  58.31 
04  86.71 
14  10.62 

54  15.75 

10  05.60 

55  11.65 

21  29.60 
01  54.29 
08  48.80 

22  20.48 
26  25.63 
44  18.52 

08  40.33 
00  27.02 
38  02.19 
19  57.67 
06  35.55 
42  10.17 
44  22.15 
50  40.81 

09  19.85 

11  50.49 
11  47.29 
09  10.79 


90O-81O 


00  88  57.10 
89.08 
14.45 
_,  17.68 
28  50.63 
84  05.72 
06.11 
31.44 
12.88 
25.75 
55.16 
ia53 
13.97 
50.96 
33.76 
86.59 
08.07 
09.27 
45.26 
05.31 
11.90 
17.88 
31.08 
89.02 
83.19 
58.29 
19.11 
60.60 
54.04 
40.69 
16.20 
31.27 
02.72 
07.21 
10.74 
86.86 
14.06 
49.62 
13.95 
21.65 
13.72 
15.70 
08.87 
55.52 
40.86 
04.60 
02.10 
57.01 
15.61 
62.78 
05.46 
25.06 
33.42 
39.14 
46.48 
21.60 
03.60 
12.65 
09.90 


80 
68 
58 


20 
21 
80 
25 
18 
18 
83 
47 
29 
85 
26 
26 
21 
66 
36 
64 
51 
53 
27 
37 
34 
15 
50 
14 
82 
18 
47 
55 
61 
49 
54 
62 
17 
49 
15 
41 
56 
51 
42 
36 
27 
50 
57 
28 
44 
65 
29 
30 
22 
55 
52 
49 
49 


Mi88.B.C 

do.... 

...do.... 
...do.... 

do.-.. 

.....do.... 

do.... 

....do.... 
....do.... 
....do.... 

do.... 

do-... 

do.... 

— -do.— 
.....do-... 
.....do..-. 
....do.... 

do.... 

.....do...- 

do.— 

do.— 

do.... 

do.... 

do.... 

do..-. 

do  — 

do.... 

do.... 

do..- 

do.... 

do-... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do-.-. 

do.... 

do.... 

do-... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do-... 

do..-. 

do... 

do.... 

do.... 

do.--. 

do.— 

do.... 

dOj+gnEea-E^ 


Rept.  'W. 

Do. 
Bept.^82. 

Do. 
Rept.W. 
Rept.  '82. 
Eept.W. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept. '82. 
Rept.W. 
Rept. '82. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 
Rept. '87. 
Rept.  '82. 

Do. 
Rept. '87. 
Rept.  '82. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept. '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept. '87. 

Do. 

Do. 
Rept.'8& 

Do. 

Do. 


i^gle 


82  GEOGRAPHIC    POSITIONS   IN   THE   UNITED   STATES.    [bullIIL 

MIBSISSIPPI-Contlnned. 


Name. 


Latitude. 


Bobson 

Rozzell 

BuENsell 

St.  Johns 

Sand  Point 

Sandford 

Ship » 

Shoo-Fly 

Star  Landing 

State  Land 

State  Levee 

State  Line 

Sunflower  Landing 

Turner 

Ude 

Wilkinson 

Williama 

TazooPasB 

Smith  Point 

Bee  Hive 

Brandenburg 

Hill 

Island  71 

Judge  E 

NortJiBaae 

B.  Jones 

South  Base 

Antler 

Ashbrook 

Ashland  - 

Bar 

Bar  Point 

Barnes 

BeulahLake 

Buck  Ridge 

Campbell 

Carolina 

Gin,  northwest  gable. . 

Carter 

Catfish  Point 

Chaff 

Childers 

Compton 

Concordia  Bayou 

Content 

Cottage 

Craig^  gin  chinmey 

Crow  Point 

Cypress  Tow  Head 

Ijeer  Point 

Delolme 

Dry  Chute 

Duncan 

Easton 

Eutaw 

Eutopiot 

EzeU 

Pisher 

Floryvflle 

GiU 

Glenora  

Gin  chimney 

Greenville : 

Episcopal  church  spire 

Base,  north  end 

Base,  south  end 

Highland 

mn 

Island  76 

Island  77 

Island  80 

Island  81 

Islands* 

Ivy  Point 

Jack 


Repfffi. 

Da    . 

Do. 

Do. 
Eept'W. 
Bept^SS, 

Do. 
Rept.'S:. 

Rept.'ffi. 

Do. 
Bept.*P7. 
Rept.'fiSL 
Kept. -87. 

Bepi'Sl 

Do. 
BepfST. 
Beptm 


BisniTT.]      GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES.  83 

Mississippi-Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

SSO-840 

o       /        // 

83    99    46.90 
02   01.44 

04  27.98 
00    26.63 

44  53.78 

28  54.16 
42    51.73 

29  37.74 
.     29    47.97 

35    50.78 

24  19.23 

29  09.51 

81  04.79 

58  47.54 
28    47.73 
40    33.15 

82  14.79 
46    37.58 
49    32.50 
10    33.09 

26  23.23 
17    31.08 
17    34.38 
17    20.80 
21    46.29 

30  38.01 

27  45.79 

13  06.19 
30    07.24 
a5    47.49 
17    44.83 

42  37.47 

25  48.37 
23    18.19 
2r    20.47 
00    03.04 

56  01.30 

09  51.84 
54    01.73 

26  54.68 

57  46.70 

14  06.83 
20    16.41 
54    62.72 
07    44.33 

59  37.32 

45  32.29 

10  57.25 

43  19.48 
06    24.70 

05  21.84 
48    56.28 

32    20    01.61 
19    04.60 

16  02.11 
13    42.30 

19    06.08 

19  34.43 

20  26.16 

21  09.42 
21    07.11 

17  25.10 
20    35.58 

20  37.15 
23    03.23 
13    44.93 

21  12.24 
20    38.82 
13    00.14 

20  54.63 

21  05.41 
20    52.15 

22  25.38 

20  49.18 

18  01.69 

21  Oi.60 

910-920 

o       /        // 

91    06    42.96 
08    50.00 
08    54.46 

06  11.40 
08    04.88 

07  27.44 
03    87.01 

08  20.50 

10  20.28 
08    59.88 

03  68.77 

00    37.92 

11  20.36 
00    28.14 
11    28.47 
11    42.54 
11    69.37 

04  15.29 
02    46.10 

04  35.12 
08    00.57 
08    06.68 

08  06.14 

07  56.66 

06  30.37 
11    01.39 
13    14.60 

05  42.62 

09  09.88 
11    32.11 

08  07.95 

10  27.30 

07  34.70 
04    32.44 

08  11.60 

06  24.89 
02    06.02 
04    32.80 

08  21.28 

07  37.91 
02    26.67 

06  60.71 

09  33.52 

02  53.36 

10  33.42 

03  47.05 

07  22.71 

04  2ry9S 
06    57.40 
10    0(3.48 
09    15.08 
03    28.82 

90°-01° 

90    6i    53.05 
50    13.19 
56    34.22 

58  28.56 

56    13.41 

55  30.53 
53    05.04 

67  40.78 

53  41.73 

56  01.84 

56  37.18 
66    38.86 
52    57.11 

57  10.77 
57    38.86 
56    4(5.03 

68  36.07 

52    54.68 
52    46.16 
52    46.41 
62    06.45 
52    49.49 

54  32.39 

59  19.49 

Mias.  B.C.. - 

do 

do 

do 

do 

do 

do 

do 

do 

do 

\  .-.do 1 

1c.&G.8..f 

Mia8.R.  C... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rept.  '82. 

Rept  W. 

Do. 

K«»MhftW        "                   ..,,.. 

Leota 

Levee 

Do 

Vmdow  Point 

Rept.  *82. 
Do. 

Miller  Bend 

Do. 

Morris 

Do. 

MnwtT.^VA 

Do. 

MonndPliKw 

Do. 

Vnrth  }m^ 

Do. 

Vnrth  TaLltiH  ftS 

Do. 

Offutt 

Do 

?eak 

Do. 

Phillips..      , 

Do. 

PigfconPtoint 

Do. 

Prii^  ATldf»T«ywi 

Do. 

Preotias 

Do. 

Do. 

Qnarteps     .    . 

Rept.  '87. 

Rept.  '82. 

Rept.  '87. 

Do. 

fiuidolph 

Befage- 

Port-office  chimney 

Oil"workH»  cuT¥>lft 

Do 

Rtf^bftTdson 

Do. 

Rock  Head 

Rept.  '82. 
Do. 

^nd  Point 

>»»4ge                    

Rept.  '87. 

Rept.  '82. 

Do. 

Shady  Side 

iJhelbv 

HoTwe,  chimney 

Rept.  '87. 

f^fngep ._-.] . '. 

Rept.  *82. 

iv>Iona - 

Do. 

•^^mth  Base             -.  . 

Do. 

>'>Tith  Inlanrl  «2                 

Do. 

•'^Tf  lla,  warehouse  gai>le , 

Rept.  '87. 
Rept.  '82. 

.Stokea 

Telegraph- 

Rept.  '87. 
Rept.  '82. 

lerpene --..— 

Torpiey 

Do. 

Victorm 

Do. 

Walnut  Point     

Rept.  '87. 

Warfleid 

Do. 

Waxhaw 

Rept.  '82. 

Wickliffe , 

Rept.  '87. 

Widow    -., 

Rept.  '82. 

Wildwood 

Do. 

Williams  chimney. ..- 

Rept.  '87. 

WiUow  Point...... 

Rept.  '82. 

Worthington 

Rept.  '87. 

Balcony                     

Do. 

Wrights  Point^  No.  2 

Rept.  '82. 

Base : 

Northeast  end  (delta) 

Rept.  '87. 

Sonthw^  end  (delta) 

Do. 

5ii?  Bayou 

Do. 

nay1«>Y 

Do. 

Conrtrhoose,  flagstaff'  at  east  end. 
TCnsrine-hnnfle  cnnola .        

Do. 
Do. 

^OTt  - 

Do. 

TritoliiDAon    

Do. 

wland ,....,, .   

Do. 

rpTTiu     ,»__.,         

Do. 

Zing   

Do. 

n nar  C Mnv. ).  house  cnpol*              

Do. 

fr-i^ee 

Do. 

rf yei»   .                       .     ,_ _.. 

Do. 

Teig^  lionae  Bonth  sable.--... 

Do. 

Te^w  King .- - 

Do. 

iTTirall 

Do. 

'lekalrarg: 

<  'athoTic  chnrnh  fn>ire 

Do. 

C'onrt'hoTlfPe  CTITX>la ,,^T- - 

Do. 

'NTf'thrMllirf'.  r*)invv>h  nnlm 

Do. 

l^ational  cemetery  flagstaff 

Trinity  chnrch  spire 

Taddel,  hoase,  southeast  chimney  .. 

Do. 

Do,      1 

84  GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES.    IwitUl 

MISSlSSlPPI-CkmtinQed. 


Name. 


"Warrenton 

"Sazoo 

Albemarle 

Arcadia 

Benham,  southeast  chimney 

Ben  LomoxLcU  gin  chimney 

Big  Black 

Brunswick 

Burleigh 

Cabin  Home 

Cannon 

Cordell 

Cotton  gin 

Duncan 

Duncannon : 

Gin  chimney 

Gin  ventilator 

Duncansby 

Bagle 

Mder 

Farland 

Oander 

Gantt 

Grand  Gulf  Island 

Green 

Guy 

Gynn 

Hall,  store,  west  gable 

Hankinson 

Hays 

Hughes 

IngersoU 

Levee 

Lewis 

House,  chimney,  north  end 

Mayerville,    warehouse,    northeast 
gable. 

MayersvUle 

McBumey 

Melbourne,  chimney 

Montgomery,  house,  cupola 

Morgan 

No  Place 

North  95 

Oakland^n  chimney 

Poverty  Point 

Powell,  house,  southeast  chimney 

Pp»h 

Purvis 

Richardson 

Sand  Bar 

Sand  Island 

Sarah  Island 

Sartoris 

Shiloh 

Shipland 

Shoot 

Short 

South  »5 

Stock  Island 

Swamp 

Sycamore 

Tennessee 

Gin  chimney 

Thrasher 

Walton,  2 

Williams 

Do 

Willows 

Winslow 

Yucatan  Bar 

Allaway 

Amolia 

Ashland 

Bartlett 

Bayou  Pierre 

Block  House  Hill 

Bluflf 

Gin 


Latitude. 


S20-4ISO 

o        /         n 

d2    14  64.78 

22  07.81 

82o-«8« 

38  37  14.10 

30  66.17 

61  27.07 

47  49.62 

06  a5.45 

84  31.  a3 

87  53.84 

36  24.87 
OR  15.19 
68  28.43 

37  66.93 
51  09.11 


31 


60 
49 
57 
29 
06 
45 
07 
13 
01 
56 
U 
34 
43 
12 
42 
00 
45 
25 
68 
68 
64 

54 

27 
38 
46 
06 
37 
44 
SO 
69 
42 
26 
27 
50 
35 
28 
68 
48 
41 
44 
38 
46 
43 
49 
04 
04 
37 
38 
02 
13 
10 


47 
03 

SI* 

15 
33 
48 
06 
57 
04 
38 
01 


22.44 
43.49 
47.00 
56.43 
10.25 
00.  n 
34.12 
02.34 
34.56 
07.07 
43.57 
11.08 
10.68 
14.84 
42.11 
30.27 
57.86 
25.23 
27.35 
30.96 
00.96 

20.22 
42.24 
39.97 
55.01 
62.55 
50.46 
41.02 
46.72 
16.82 
58.34 
05.92 
57.47 
37.09 
08.73 
39.06 
19.39 
01.67 
49.58 
52.53 
15.41 
29.19 
42.89 
38.32 
39.54 
39.46 
50.06 
12.62 
34.17 
14.90 
28.87 
12.73 
10.40 
08.44 
46.77 

82o 

43.24 
38.14 
25.37 
32.79 
54.70 
46.86 
43.85 
46.68 


Longitude. 


90O-91O 

o        /         '/ 

90  56    36.30 
59    10.54 

910.920 

91  02  00.70 
08  25.81 

07  17.06 

08  36.82 

02  34.07 

03  51.56 

04  05.56 
02  13.60 
02  33.23 
07  65.05 
02  50.22 

19.57 


04 
02 
10 
10 
00 
07 
04 
06 
12 
03 
00 
08 
10 
03 
04 
11 
08 
05 
07 
08 
10 
04 
07 
04 
06 
06 
06 
05 
01 
00 
06 
05 
00 
07 

91* 

91  34 
26 
20 
85 
06 
32 
23 


18.74 
47.56 
36.65 
29.44 
21.17 
86.47 
86.38 
28.53 
50.75 
88.54 
31.81 
34.11 
49.89 
42.17 
19.86 
67.88 
55.75 
15.48 
13.76 
18.28 
30.48 

06.53 
11.12 
14.72 
09.12 
64.77 
50.15 
g.80 
00.44 
28.57 
50.76 
22.92 
22.04 
44.^1 
14.56 
60.00 
20.24 
55.06 
81.27 
14.16 
37.56 
06.62 
10.82 
50.00 
48.38 
26.06 
11.00 
00.67 
18.64 
00.70 
80.25 
80.77 
11.60 
06.66 
36.78 
-MO 
18.92 
41.28 
49.40 


56.12 
54.62 
11.93 
60.19 


Authority.      BeferecoeL 


Mi88.R.C.. 
.....do 


do- 
.do. 
-do. 
.do. 
.do- 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
-do. 

.do. 
.do- 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do- 
..do. 
.do. 
..do. 
..do. 
.do. 
..do. 
.do. 

.ao. 

do. 
..do. 

.do. 
..do. 

do. 
-do. 
-do. 
..do. 
.do. 
-do. 
.do. 
.do. 

do. 
-do. 
..do- 
.do. 
..do. 
..do. 

do. 
..do. 
..do. 
-do. 

do. 

do. 
..do. 
..do. 
-do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do- 
..do. 
..do. 


-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


I  Bept. 'ST. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Da 
Da 
Da 

Da 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Da 
Do. 
Da 
Do. 
Do. 
Da 

Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 


Da 

Da 
Da 
Do. 
Da 
Do. 
Da 
Do. 
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mSSISSIPPI-Cantinaed. 


Name. 


Bonrtxniaafl**.. .............. ...... 

KTi^nhmH  «„^..,  ......  .......  .  .....  ...... 

BnuDsbaingr.  . ..... .._. 

Boena  Vista 

Bumett 

Batter  Blnir 

CwthM© 

Cferro  uordo 

Oin  stack 

Clark 

ClarksvfQe,  chimney 

Colel^and 

Corena 

Qin  stack 

Deadman  Bend,  Gtovemment  light. . . . 

Deer  Park,  gin  chimney 

Duck  Bar 

Dunham  Bar  

EUisCliff 

EiTsian  Fields 

Fairchfld 

Faucett 

Fergnaon 

Foia 

Fonnan 

ttaither(orGaither,2) 

Gold  Bottom 

Harper 

Hntchin  Landing,  Government  light 

Island - 

Ivanhoe  

Jackson 

Do 

Gin 

Kienstra 

Chimney 

Lower  store 

Upper  store 

Lemley 

Leonard 

Loch  Seven. # 

Gin 

Landing. 

Lookout 

Do 

Mmor 

Natchez: 

Astronomical  station,  transit  of 
1878. 

Catholic  chnrch  spire  cross 

jaetto 

Palo  Alto  (or  Falo  Alto,  2) 

Pearh  Grove 

Point 

Opitman 

KiTerside,  chimney 

Kr^kHill 

Rodney 

St.  Catharine  - 

Sandy  Point 

Sannders 

Service 

BhieldB 

GoTemment  li^tnear 

Spithead 

Stamp..-.-...-..-. 

^^trotners 

Sargett 

farbert 

Honae 

Stable 

Tall  Pino 

Ville 

Walton,  gin  chimney 

Wavelana 

^liitehall  chnte 

Wkson 

Winn 

Wood  yard,  house  chimney 


Latitude. 


Longitude. 


810-82O 


91o-9«o 


81  23 
37 
56 

49 
44 

26 
81 
15 
16 
52 
03 
46 
20 
19 
16 
24 
43 
86 
24 
37 
41 
37 
19 
27 
50 
33 
54 
23 
24 
09 
28 
16 
15 
16 
13 
13 
13 
13 
30 
23 
10 
10 
10 


20.08 
14.83 
64.05 
04.48 
■64.48 
20.27 
69.57 
47.23 
39.05 
35.12 
46.04 
18.22 
16.81 
58.96 
14.82 
29.28 
02.42 
06.13 
19.86 
21.58 
39.86 
40.79 
20.55 
30.24 
06.46 
01.10 
34.07 
24.82 
22.32 
2Lfl8 
31.22 
02.50 
58.65 
04.98 
31.23 
30.34 
17.58 
33  71 
00.36 
09.30 
15.20 
27.06 
07.72 
12.15 
12.15 
01.78 


33  27.16 

33  28.70 

25  40.84 
21  00.15 

34  46.02 
n  35.34 

16  09.56 
40  87.87 
03  18.97 
02  09.86 
51  14.86 

26  13.22 
53  44.80 
58  40.20 
47  06.89 
26  12.65 
26  19.17 
49  23.56 
06  49.74 
18  42.59 
24  20.02 

00  21.36 

01  14.60 
00  67.96 
26  07.65 
18  01.73 
20  23.07 

58  02.29 

59  56.94 
43  34.f)5 

17  25.64 
16  2L25 


91  28 
25 
10 
19 
21 
25 
27 


21 
81 
81 
81 
33 
23 
26 
26 
24 
23 
27 
30 
30 
13 
26 
12 
29 
27 
36 
80 
35 
36 
36 
36 
36 
36 
86 
29 
81 
86 
86 
36 
26 
25 
29 


48.51 
19.88 
24.76 
88.29 
80.97 
42.88 
29.54 
51.86 
64.84 
84.49 
12.48 
59.24 
18.57 
00.40 
42.80 
02.67 
24.65 
26.96 
58.17 
22.72 
14.21 
09.50 
59.18 
16.29 
48.62 
47.59 
84.26 
55.30 
09.76 
52.88 
11.91 
81.66 
17  50 
12.52 
23.92 
23.84 
14.82 
23.59 
38.55 
44.53 
45.61 
29.83 
49.78 
41.28 
10.76 
02.11 


24  06.20 


24  06.75 
28  47.63 

32  00.02 

25  09.80 

35  49.78 

36  25.05 
22  56.52 
30  46.10 

33  20.32 
12  26.35 

49.08 
48.19 
23.30 
59.94 
47.96 
10.13 
01.30 
00.20 
M.58 
48.14 
59.96 


Authority. 


Mia8.B.C.... 
do 


29.52 
05.19 
53.00 
13.48 
43.67 
22.34 
58.45 
59.52 
80.09 


....do 

do 

...do 

....do 

....do 

...-do 

-..-do 

.-..do 

...-do 

...-do 

-..-do 

--.-do 

-.-do 

...do 

-.-do 

-...do 

....do 

....do 

...do 

..-do 

....do 

....do 

....do 

...-do 

...do 

....do 

...do 

....do 

...do 

---do 

..-do 

....do 

.-.do 

.  -.do 

...do 

...do 

....do 

..-do 

....do      ... 

...-do 

-..do 

...-do 

—  .do...... 

.-.do 

.—do 


....do. 

—  .do. 
...-do- 
.-.do. 
..-do. 
..-.do. 

—  .do- 
— ,do- 
.....do. 
.....do. 

do- 

do. 

do. 

...do. 
.-..do. 
....do. 
....do. 
...-do. 
-...do- 
....do. 

—  .do. 
....do. 
...-do. 
.-.do. 
....do. 
....do. 

...do. 
.-.do- 
....do. 

do. 

.'..-do. 


Beference. 


Bept.*87. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do» 
Do* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


TTTgmzerrDy 'szjncT^o'^Tx^ 
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LOUISIANA. 


Name. 


Crane 

Last 

Mattingly 

NorthBSaford 

Beade 

South  Bedford 

WilUams 

AlrUe 

Arlington 

Aahton 

Bass 

Biggs 

Broozowskl  (Dr.)f  house  chimney 

Byrne , 

Church  spire 

Concord  

Coons 

Cottonwood 

Gin  chimney 

Crandall 

Creswell 

Deer 

Diamond 

Diamond  Island 

Disharoon 

Dillon 

Edgewood 

Elton 

Gin  gable 

Middle  dormer  window 

Exem 

Foster 

Gin  cupola 

Chimney 

Priedlander 

Goodrich,  Odd  Fellows'  hall,  north 
gable. 

Grace's  store,  west  gable 

Graves, house. center .. 

Goza 

Hardin 

Hard  Times 

Henderson : 

Gin  chimney 

Hollow  Bidge,  church  spire 

Homestead 

Homochitto 

niawana  post-office,  chimney 

Imboden's  store,  chimney 

Kellcjgg 

Knight 

Lake 

Lake  Providence : 

Base,  north  end 

Base,  south  end 

Longwood '. 

Gin  chimney 

Mayer 

McOuUough's  east  chimney 

Miliken's  Bend,  church  spire 

Moore 

Morancy 

Morency's  house,  northeast  chimney 

Munce 

Myers's  store,  south  chimney 

Newman ... 

Nichols 

Old  River 

Omega 

Owen's  store,  chimney 

Pilcher's  Point 

Point  Lookout 

Point  Pleasant 

Possum  Point 

Chimney 

Raleigh 

River  Light 

Scott 

Small  house,  west  gable 

Stamboul 


Latitude.         Longitude. 


820-38° 

o       /  n 

32    20  36.80 

16  63.70 

80  44.06 

15  23.65 

16  48.24 
14  39.35 
19  62.64 

«2«-88o 

32  87  65.65 

48  25.27 
50  40.32 
42  53.07 

17  54.94 
23  41.46 

.  27  00.22 

37  05.13 

42  17.66 
11  38.06 
54  06.62 
53  16.30 
01  44.04 
29  53.90 
44  29.05 
44  21.86 
13  45.91 
01  00.44 
28  53.47 
37  08.71 
50  01.32 
50  08.90 

49  58.41 

43  53.73 
36  01.60 
36  49.75 

36  57.97 
58  54.92 

37  41.51 

57  35.12 
27  24.31 
57  58.55 
67  50.40 
03  38.27 
35  (JO.  07 
27.93 
15.68 
38.96 
12.27 
24.19 
28.44 
06.11 
23.  a5 
58.43 


34 
51 
41 
52 
38 
59 
11 
00 
25 


90^-01° 


90 


02.49 
12.12 

;».a5 

52.34 
24.56 
10.92 
30.88 
81.37 
56.91 
14.48 
07.52 
48.80 
01.53 
48.94 
06.86 
02.08 
40.03 
4.').  94 
36.00 
53.77 
10.  &5 
05.60 
56.27 
28.31 
41.44 
27.65 
31.33 


67 
57 
60 
67 
57 
67 
.58 
01" 
01  09 
00 
13 
04 
57 
00 
04 
04 
06 
02 
05 
06 
05 
07 
05 
06 
01 
06 
07 
07 
08 
08 
00 
08 
03 
05 
05 
13 
00 


67.10 
47.02 
06.67 
00.72 
41.30 
:)8.20 
09.23 

02" 

30.26 
44.64 
00.20 
54.08 
27.43 
55.48 
25.47 
28.90 
01.28 
12.91 
10.ft5 
05.50 

a5.oo 

32.67 
23.12 
14.23 
25.  .52 
16.25 
01.71 
57.08 
42.65 
59.17 
07.30 
27.68 
14.00 
05.21 
08.19 
25.38 
14.05 


Authority. 


Mi88.R.C  — 

-..-do 

....do 

....do 

....do 

....do 

....do 


04  35, 

04  34. 

12  51 
08  47. 

07  14. 

04  12. 

05  05. 
05  48. 

08  17. 
05  26. 
00  02. 

13  09. 


.22 


44. 


01 
07 
02    01 


10 
10 
07 
08 
02 
05 
06 
03 
06 
06 
03 
03 
03 
00 
02 
07 
11 
11 
04 
04 
06 
06 
05 
04 
08 
04 
09 


26.85 
21.35 
10.50 
25.90 
11.02 
54.92 
07.63 
07.41 
08.45 
25.70 
44.83 
00.16 
44.87 
00.37 
16.60 
28.60 
24.89 
25.28 
41.33 
42.77 
40.40 
33.24 
58.30 
14.88 
00.48 
14.62 


...-do.-.- 
--.-do.... 

do-.- 

---.do.... 
...do-... 
.-..do.... 
....do.-.. 
....do-.. 
...do.... 
..-.do.... 
....do...- 
....do.... 
-...dD-... 
...do.... 
.-.do.-., 
.-..do..- 
-...do--.. 
-...do... 
—  ..do.-., 
.--.do--. 
...-do... 
....do... 
...do... 

Ho.... 

do.... 

....do.— 
...--do-.. 
..-do.-.. 
....do  — 


do 

do 

.\...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


do 

do 

do 

do 

do 

do 

d.> 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Refereaa. 


^vjv^v^X^^- 


BeptW. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

bo. 

Do. 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Da 

Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Do. 
Da 
Da 
Da 
X>o. 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
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LOUISIANA-Continned. 


Name. 


Terrapin 

tJte 

Villa  Vista 

Vista 

Gin  Ghimney. 

Wilkinson 

Wilson 

Wil9on*8  Point... 

Gin  chinmey  . 

Wilton 

^^yly'i 


yiy's  honse,  east  gable  . 


•Ashley 

Gm  chimney 

(Below )  Government  light . 

-Ballamaffan . 

Black  Hawk 

Gin -. 

Bondnrant 

Boagere 

Chimney 

Gin 

^nllock 

Oihln 

"Canebrake 

Connor 

Conti 

Ooochee 

'Crothers 

Honae  chimney 

J  North  of)  smokeRtock 
Near )  ginhouse  stack 
North  of)  belfry 
Davis...:!"""::!""!:!"-""^ 

Down-river,  dovecot 

"    eranoe 


Fairview  Landing,  river  front  of  new 
store. 

Fritz.. - 

•Gillespie 

Glasscock 

•Golman 

•Goodhope 

Hard  Scrabble 

Harpers  Island 

Hole  in  Wall 

Home  Place 

Store  gable 

Kemps  Landing 

KersFoint 

.  Lan^ide : 

^lioney 

Gin 

L' Argent 

Lees  Point 

liewis 

Lum 

Lmns  Point,  base : 

Soathwest  end,  astronomical  sta- 
tion. 

Northeast  end 

McElroy 

Moro 

Natchez ..-..-.. 

Natchez  Island,  Government  light . . 

Obers 

Gin  chinmey ■ 

Pecan 

Do 

Point  Breeze 

Pollen 

Raceoonrse 

Boeeland 

Gindiimney 

Eofienthal 

^    Store,  river  end 

St.  Joseph 

•JShaairook 


Latitude. 

Longitude. 

Authority. 

Reference. 

1       820-SSO 

«lo_98o 

32    32    58.21 

91   06  oi.a5 

Miss.R.C-... 

Kept. '87. 

1         23    OB.OQ 

00    58.41 

do 

.Do. 

34    13.50 

05    22.02 

do 

Do. 

62    37.63 

06    15.04 

do  

Do. 

52    11.34 

06    53.72 

do 

Do. 

10    21.81 

01    20.27 

do 

Do. 

03    46.77 

07    86.78 

do 

Do. 

56    08.14 

06    20.33  • 

do 

Do. 

56    42.84 

05    26.80 

do 

Do. 

39    24.57 

10    23.80 

do 

Da 

45    24.16 

10    06.91 

do 

Do. 

45    23.44 

10    26.13 

do 

Do. 

«!•-««<» 

910-020 

31    25    48.00 

91    31    15.46 

do 

Do. 

26    11.13 

31    29.94 

do 

Do. 

24    83.86 

81    05.13 

do 

Do. 

06    46.76 

36    45.05 

do 

Do. 

09    23.57 

37    84.04 

do 

Do. 

00    32.48 

87    50.68 

do 

Do. 

56    33.20 

11    08.84 

do 

Do. 

16    42.70 

36    58.00 

do 

Do. 

16    44.87 

36    58.99 

do 

Do. 

16    48.41 

86    58.20 

do 

Do. 

37    33.69 

28    57.89 

do 

Do. 

15    32.76 

88    12.69 

do 

Do. 

42    00.20 

24    00.96 

do 

Do. 

37    51.44 

25    35.93 

do 

Do. 

30    14.55 

30   31.04 

do 

Do. 

06    42.17 

36    23.84 

do 

Do. 

28    26.02 

31    44.18 

do 

Do. 

28    47.63 

31    01.03 

do 

Do. 

28    43.86 

31    08.80 

do 

Do. 

28    10.96 

31    21.33 

do 

Do. 

28    42.74 

31    10.38 

do 

Do. 

50    28.38 

14    19.93 

do 

Do. 

30    48.75 

23    37.62 

do 

Do. 

28    46.92 

30    58.17 

do 

Do. 

25    00.36 

28    47.88 

do 

Do. 

24    27.&5 

31    54.01 

do 

Do. 

19    49.76 

31    5L22 

do 

Do. 

16    58.51 

31    52.29 

do 

Do. 

56    14.20 

12    53.00 

do 

Do. 

21    00.48 

33    37.95 

do 

Do. 

48    55.29 

21    18.77 

do 

Do. 

38    17.82 

27    20.68 

do 

Do. 

58    f)0.95 

00    02.30 

do 

Do. 

60    31.62 

16    01.82 

do 

Do. 

48    13.71 

24    09.46 

....do 

Do. 

16    19.66 

33    47.03 

do 

Do. 

16    22.29 

33    48.08 

do 

Do. 

49    47.47 

19    44.54 

do 

Do. 

00    40.32 

36    47.88 

do 

Do. 

01    68.50 

34    44.22 

do 

Do. 

01    46.27 

84    40.29 

do 

Do. 

44    28.46 

23    42.40 

do 

Do. 

51    06.88 

13    15.05 

do 

Do. 

52    24.36 

14    22.01 

do 

Do. 

02    62.85 

34    44.81 

do 

Do. 

02    20.U 

36    17.08 

do 

Do. 

08   18.73 

84    26.42 

do 

Do. 

16    10.43 

81    43.27 

do 

Do. 

29    10.86 

80   40.38 

do 

Do. 

81    26.09 

30   20.20 

do 

,      Do. 

80    14.07 

30    30.86 

do 

Do. 

18    49.64 

31    42.21 

do 

Do. 

18    28.02 

32    28.78 

do 

Do. 

14    54.47 

38    04.35 

do 

Do. 

24    21.78 

80  aaoi 

do 

Do. 

04    16.82 

83    46.78 

do 

Do. 

00    66.96 

37    33.25 

do 

Do. 

46    60.34 

22    44.55 

do 

Do. 

20    06.55 

82    21.10 

do  

Do. 

19    27.28 

81    50.08 

do 

Do. 

22    48.93 

84    11.85 

do 

Do. 

28    61.54 

83    24.82 

do 

^^ 

54    04.73 

14    20.91 

Ao^^^ 

_Do. 

40   80.20 

23    44.48 

do£..Y*xv* 

ia\P^' 

uig 

iizea  Dy  VjvJ\^ 

)>^IL 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Tower........ 

31o-8«o 

o        /         // 

31    13    04.87 
00    15.25 
13    38.28 
12    61.92 
28    47.87 
38    48.86 

36    04.48 
85    01.02 
88    42.50 
27    16.89 

27  09.40 
36    19.80 
48    06.30 
66    42.60 
82    28.44 
16    30.18 

80--SP 

30    04    09.38 

08  81.15 
10   60.90 
00    30.47 
00    36.64 
06    00.47 
06    31.64 
00    62.19 

06  12.41 

07  68.23 
04    30.00 
00    10.86 

09  08.97 

06    11.64 
06    15.28 
06    14.38 
06    26.81 
00    18.06 
06    11.22 

04  23.90 

05  56.55 

03  23.15 

05  12.13 

06  60.43 
(n   27.27 

06  16.71 

04  28.08 

04  69.64 

07  46.75 
06    80.61 

05  40.57 
04    47.68 
57    51.60 

03  24.54 

08  50.20 

04  38.26 
08    37.55 
08    57.16 
00    06.78 

06  17.06 

03  15.60 

05  10.42 

06  12.30 

05  37.09 

07  35.43 

10  26.41 
(^    30.21 

06  40.08 
05    30.80 

04  42.21 

08  03.34 

80o-4ll» 

80   56    05.52 
10   02.25 

45   28.28 
45    34.60 
31    27.02 

28  56.58 

29  00.82 

910-920 

o       /        // 
91    87   35.91 
37    82.29 
37   07.33 
87    43.16 
80   57.04 
23    55.90 

26    24.01 
26    24.01 
26    18.00 
31    15.25 
31    40.96 
28    41.39 
22    56.59 
11    58.96 
28    31.19 
35    07.86 

90«-91«  ^ 

90  54   48.4f 
65   04.68 
50    14.06 
50   40.71 
50    01.07 

54  05.02 

63  15.42 
65   56.82 

55  26.68 
55    58.42 
50    46.33 
54    41.79 

65  58.42 

50    18.79 
50   26.48 
50    06.47 
50    13.37 
68    68.25 

57  54.80 
68   10.57 

58  11.01 

52  32.56 

53  07.46 

57  48.23 

54  26.23 

58  30.70 

55  10.87 

55    41.67 

59  34.41 
55    39.23 

59  01.67 
62    02.99 
16    25.67 

53  01.37 
58    54.00 
62    24.02 
57    21.76 

66  51.38 

60  42.17 

54  17.33 

64  17.00 

55  20.60 
54    00.49 
57    29.10 
54    10.85 
68    16.78 

53  01.65 

54  14.04 

57  58.33 

58  37.38 
54    51.18 

9lo_92o 

91  88    10.81 
00   48.96 

22   22.78 
22    19.99 

11  63.21 

12  01.00 
12    19.57 

Mis8.R.C.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-  ...do 

do. 

do 

do 

....  do 

do 

do 

do 

do 

-...do 

...do 

do 

do 

—  -  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

dor:^.^^ 

ReptW. 
Do. 

Tresrar  -' 

Union  Point 

Do. 

Gin 

Do. 

Do. 

Vanolnfm 

Do. 

Vidalia: 

West  end  hf^e   ... 

Do. 

Do 

Do. 

Kanrt  end  bane          . .     , 

Da 

Wamioott 

Do. 

(Near)  fdn  chinmev 

Da 

watOTioiT. .... ..:-:::;:::...::::: 

Do. 

Do. 

Watson 

Da 

ixn^ft^fifvii 

Da 

Wilds 

Da 

Anderson 

Do 

Bn^farhonse  chimney 

Da 

Ashland,  sngarhonse  chimney 

Bowden 

Da 

Do 

Bnararhonse  chimnev      - . .  r 

Da 

Brand,  sngarhonse  chimney  . 

Da 

Bml4.  nnirarhouse  chimnev' 

Da 

Bnmside 

Da 

Clark  pump  chimney 

Da 

Da 

Colomb,  hn^Aflse  burner 

Do. 

Conway,  stiqgarhouse  chimney 

Do. 

Donaldiabn,  sngarhonse  chimney 

DonaldsonviUe : 

Baptist  church 

Do. 
Do, 

Methodist  church    .    . 

Da 

Cross  on  convent. 

Da 

Cnpola  of  Lemann's  block 

Catholic  chnrch,  east  tower 

BsAe,  north  end. 

Do. 
Do. 
Do. 

Basei  south  end. 

Do. 

Dugas,  sngarhonse,  east  chimney 

Oamier,  nagame  burner  

Do. 
Do. 

Hampton 

Da 

Hennitage,  sngarhonse  chimney 

Ice  factory,  chimney 

Da 
Da 
Da 

Leblanc: 

Bagaflse  burner  

Da 
Do. 

Sngarhonse,  south  chimney 

Lemann 

dS: 

Do. 

Bufrarhouse  chimnev          

Do. 

Mi'nlf'r,  wigB-rhouse  chimney r . , 

Da 

Nftlrno          -__.--     .  -     _      -     _  -  _     - 

Da 

New  Hope,  sugarhouse  chimney 

Orange  Grove,  sngarhonse  chimney. . 

Rapidan,  sugarhouse  chimney 

Biverton 

Do. 
Do. 
Do. 
Do. 

Da 

St  Ann*8  chapel  

Da 

St.  Mary*8,  church  cross 

Do. 

Ht  Viclibria.  bfurassA  bnmAr       . 

Do. 

Salsbury,  sugarhouse  chimney 

Scanlon.  suirarhoniie  chimney 

Do. 
Do. 

Btella,  ifugp.rbrniifn  chimney 

Do. 

Tureaud  "    ..          - ...r...... 

Do. 

Texas  ..--  .      -- 

Da 

Do. 

Union,  sugarhouse  chimney 

Da 

Da 

Whitehall,  sugarhouse  chimney 

Winchester,  sugarhouse  chimney 

Acklin 

Do. 
Do. 

Do. 

ney. 
Alexander  Creek 

Da 
Da 

Do                    

Da 

AUsworth 

Da 

Da 

Sugvhouse  chimney 

f^}rPo. 
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Name. 


Latdtade. 


Longitude. 


Authority. 


Reference. 


Anger 


,  sonrhoiue : 

Boathdumney 

North  chimney 

Arlington 

AahTar^^^^  Utt^^ff^ff 

Anstrali* 

Bngarhonae  chimney 

Aynnd 

Babina,  sagarhonae  chimney 

Basateile,  sugarhonae  chimney. 

^^ 


S0O-4I1O 


80    17    2ft.88 
57    31.14 


Barrow >. 

fiarrow'8  chimney i 

Baton  Bonge , 

Barrac£a,  flagstaff 

Astronomical  and  longitudinal  . 
station.  I 

Barracks,  astronomical  azimuth  i 


Methodist  church  spire 

Northend  base 

Southend  base 

State  penitentiary,  round  brick 
chimney. 

State  Houae,  northwest  tower — 

State  University,  pole  on  cupola. . 

Battnre 

Bayou 

Bayou  Sara: 

Methodist  church 

Schoolhooae 

Vane 

Gin  chimney -.— - 

Colored  church  beUry 

Bdalr 

Sugarhouse,  west  chimney 

BeUeVale 

Belle  Vale,  sugarhouse  chimney 

Belle  Orore 

Sugarhouse  chimney 

Store,  east  gable 

Belmont 

Belmont,  sngiurhouse  chimney 

Bergeron 

BIgCaye 

Bockel 

Brul6  Landing  church  - - 

Bougeoir 

Gin 

Boulieu 

Sutfarhouse  chinmey 

House 

Sugarhouse  chimney 

Brandon 

Brown 

Stable 

Bnmside,  bagasse  burner 

Canty  sawmUl  chimney 

CBtMand 


Celeste,  sugarhouse  chimney. 
Cbamberlaui , 

Do 

Cbataw,  sugarhouse  chimney. 
Cbatworth 

Sugarhouse  chimney 

Cheatham 

Chinn 

Church,  near  Evergreen 

Cinclare 

Stable  lightning  rod 

Claiborne - , 

Sugarhouse  chimney 

Do 

Clark,  sugarhouse  chimney. . . . 
Clarke. 


13 
13 
28 
10 
20 
19 
06 
29 
U 
19 

ao 

36 
47 
26 

27 

87 


16.99 
17.46 
47.41 
28.72 
09.88 
57.  UB 
44.77 
48.06 
32.32 
22.87 
64.46 
01.68 
39.47 
19.00 
23.46 
18.02 


27  28.36 

27  05.76 

25  50.92 

25  09.43 

27  04.21 


26 
26 

51.56 
28.70 

17 

06.00 

.  38 

28.01 

46 

06.34 

46 

04.52 

45 

68.17 

45 

69.68 

44 

30.90 

30 

88.81 

80 

29.34 

30 

15.86 

30 

15.11 

11 

22.14 

11 

06.52 

11 

21.97 

30 

40.21 

29 

60.54 

19 

26.44 

43 

44.68 

80 

60.81 

44 

32.88 

23 

00.  S2 

47 

16.11 

46 

42.34 

25 

19.51 

26 

28.09 

45 

06.40 

45 

01.68 

44 

62.62 

60 

60.61 

86 

26.06 

36 

36.05 

06 

34.94 

07 

39.96 

44 

26.68 

11 

29.94 

28 

36.84 

32 

09.08 

11 

24.09 

20 

41.01 

20 

68.56 

65 

19.37 

31 

20.66 

16 

29.16 

23 

45.79 

28 

49.-57 

11 

68.70 

48 

47.36 

11 

60.01 

33 

14.61 

33 

67.99 

15 

60.78 

910-980 


91    10    08.83 
39    01.92 


06 
06 
12 
00 
09 
00 
02 
15 
06 
11 
16 
19 
31 
11 
11 
11 


08.88 
04.02 
49.12 
07.84 
36.29 
30.36 
27.88 
36.60 
22.29 
09.83 
25.60 
10.26 
81.60 
26.42 
17.33 
17.86 


11  24.43 

11  11.66 

11  24.72 

11  42.15 

10  56.60 

11  20.29 

11  07.86 

12  00.05 

11  31.79 

28  40.60 

28  28.22 

23  35.43 

23  23.57 

22  13.50 

12  07.56 
12  26.29 
14  67.86 
14  60.12 
07  11.89 

06  65.69 

07  11.86 
14  02.46 
14  10.47 
09  37.60 
38  42.09 
19  06.36 
27  12.90 
14  09.27 
82  24.97 
35  31.13 
12  89.63 
12  49.28 

23  58.07 
23  42.73 
18  62.06 
31  07.40 
18  08.19 
17  49.82 

02  02.71 
01  31.59 
33  57.44 
06  19.47 

12  39.84 
17  30.01 

03  37.71 
00  02.28 

08  86.12 
86  09.66 
17  28.83 
11  64.45 

13  36.63 
13  62.33 

04  12.19 
27  36.87 
04  33.92 
17  28.76 
16  42.41 

09  47.90 


MiB8.B.C.. 
..-do 

....do....... 

....do 

..-do 

^.-do 

....do 

....do 

..-.do 

....do 

....do 

-.-do 

....do 

....do 

.-.do 

.--do 

....do 

....do 

...-do 


.do  — 
.do... 
.do... 
.do... 


.do 

-do 

-do 

.do 

-do 

-do 

.do 

.do 

.do 

.do 

-do 

do 

-do 

-do 

-do-v 

.do 

.do 

-do 

-do , 

-do 

-do 

.do 

-do 

-do 

.do 

-do 

-do 

-do 

do 

-do 

do 

-do 

.do 

.do 

.do 

.do 

-do 

.do 

-do 

do 

-do 

-do 

-do 

-do 

-do 

-do 

-do 

.do 

-do 

-do 

-do 

.do 


Bept.  '87. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


UO.      f 
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Name. 


Latitude.         Longritnde. 


Autituvity. 


I 


S0O-81O 


Coalyard 

Honse 

ColweU 

Sn^iarhoiise  chimney 

Oomo 

Oonrad 

Cottage 

Sugarhouse  chimney 

Cotton — 

Conlon 

Creeoent 

Sugarhouse  chimney 

Cuba,  sugarhouse  chimney 

Cutoff 

Deiwt,  astronomical  station 

Deserted  Cabin 

Devall 

Dichary 

Sugarhouse  chimney 

Douglas 

Doyle's  chimney 

Duncan 

Dupuy 

Eiastinan _ 

Elevator 

Evan  Hall. 

Sawmill  chimney 

Sugarhouse  chimney , 

Evergreen 

Fancy  Point 

Fairot 

Ferry 

Fisher 

Fischer's  Landing 

Forlorn  Hope,  sugarhouse  chimney  . 

Fort---......-- - 

Frances  Gomez,  sugarhouse  chimney 

Gay 

Gay's  house,  lightning  rod 

Gem,  sugarhouse  chimney 

Glennon 

Sugarhouse  chimney 

Golden  Ridge 

Gravel 

Greenfield,  sugarhouse  chimney 

Hard  Times 

Sugarhouse  chimney 

Hereford,  sugarhouse  chimney 

Hicky 

Hill 

Hog  Point 

Hog  Point  Landing 

Hollywood*  bagasse  chimney 

Home  Place,  sugarhouse  chminey  ... 

Hopkins 

Homer 

Indian  Camp,  sugarhouse  chimney ... 

Iron  chimney 

Keller 

Kelson 

Sugarhouse  chimney 

Kingsbury 

Store 

Knox 

Labry 

Last 

Leblanc 

Lebret 

Leonard 

Leperre,  sugarhouse  chimney 

Letherman 

I<evert 

Lieuz  sawmill « 

Light-house : 

(Near  Chatworth) 

(Near  Hicky.removed  April,  1880) 

(Near  Woodland) 

Limerick 

Sugarhouse,  north  chimney 

Sugarhouse,  south  chimney 

Lobdefi 


30 


81 
65 
80 
80 
54 
18 
21 
21 
49 
44 
05 
04 
11 
65 
45 
SZ 
32 
08 
08 
51 
45 
22 
14 
58 
40 
07 
07 
07 
16 


05.84 
00.87 
33.06 
24.88 
80.  OB 
47.15 
16.31 
26.90 
07.71 
51.94 
17.78 
39.01 
04.48 
32.44 
52.73 
40.(0 
52.58 
23.93 
21.56 
19.84 
21.07 
07.16 
42.93 
28.86 
19.62 
31.81 
18.64 
02.28 


91o-l>23 

o        /         u 

91    14  09.48 

34  0L68 

16  28.16 

16  17.06 

81  sair 

11  li.8B 

13  24.29 

18  37.98 

81  51.78 

25  04.25 

00  20.80 

01  17.48 

02  06.85 

37  10.20 
23  18.46. 
81  14.78 

16  53.62 
00  31.02 
00  U.37 
31  42.77 
22  12.68 
13  56.90 
06  42.57 

38  87r93 

17  21.84 
02  36.88 
02  08.51 
02  52.87 
11  66.98 


40 

33.13 

19 

53.06 

29 

56.62 

18 

16.67 

27 

10.10 

12 

01.62 

44 

37.29 

31 

39.82 

47 

18.95 

34 

64.17 

17 

24.21 

00 

25.67 

44 

46.30 

21 

44.36 

05 

33.27 

01 

31.75 

16 

41.86 

12 

44.48 

26 

57.  .53 

12 

06.83 

08 

42.08 

00 

02.60 

a5 

16.58 

18 

48.99 

34 

62.92 

19 

06.32 

16 

64.88 

07 

40.50 

35 

30.46 

18 

06.96 

16 

01.09 

10 

L5.40 

31 

13.33 

12 

32.88 

13 

15.64 

05 

13.91 

34 

16.74 

18 

27.64 

20 

46.69 

14 

33.64 

28 

26.16 

12 

00.77 

56 

36. 15 

38 

42.01 

55 

50.73 

30 

00.81 

21 

16.40 

10 

38.58 

00 

26.68 

00 

42.41 

43 

50.92 

30 

04.69 

31 

22.65 

13 

21.13 

11 

52.54 

07 

20.41 

16 

04.30 

10 

40.64 

47 

52.99 

81 

21.61 

38 

45.92 

18 

44.50 

37 

24.48 

18 

68.07 

57 

27.87 

89 

45.24 

57 

24.57 

89 

46.00 

29 

17.00 

11 

85.75 

42 

43.71 

21 

14.60 

34 

42.00 

16 

00.57 

07 

16.14 

00 

14.10 

42 

50.09 

20 

43.24 

45 

12.47 

84 

66.45 

20 

28.83 

13 

11.89 

64 

36.60 

83 

05.17 

15 

62.79 

07 

23.66 

41 

31.87 

21 

05.07 

20. 

24.40 

06 

86.96 

20 

66.19 

14 

85.79 

18 

26.28 

13 

65.02 

26 

09.88 

12 

12.40 

26 

07.17 

12 

21.86 

26 

06.64 

12 

21.91 

34 

35.90 

17 

58.48 

Mi88.B.C. 


.do. 

..do. 

..do. 

..do- 

..do. 

-do. 

..do. 

do. 

do. 

do. 

do. 

do. 

do- 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

....  do. 

do. 

do. 

do. 

do- 

do. 

do. 

.....do- 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

....  do, 

- do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


..do 

.-do 

..do 

do ._ 

do 

do 

-do 


Bept*«. 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Do. 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
DoL 
Da 
Da 
Do. 
Do. 
Da 
Da 
Da 
DoL 
Da 
Da 
Do. 

Do. 
Do. 
Da 
Do. 
I>a 
Da 
Da 


uigiiizeo  Dy  v.jv^v^'i 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Long  Wood  ........... 

aoo-sio 

o       / 

30    a9    67.48 
a    02.41 

44  10.05 

07    44.28 
07    42.40 

19  08.84 

45  60.00 
18    59.06 

18  42.30 

20  21.78 
12    83.18 

19  07.26 
56    16.66 
66    12.25 
22    19.99 

10  23.42 
80    38.62 
15    38.53 
44    11.35 
43    28.40 

12  11.88 

11  44.14 
38    14.70 
38    33.40 
38    32.16 
38    33.64 

21  15.55 

46  33.43 
85    14.20 

47  21.04 
46    54.01 
46    13.00 
46    10.77 
46    28.15 
46    28.20 
40    57.64 

26  50.13 

46  28.13 
10    41.37 
U    63.94 
54    48.88 
54    48.63 
14    28.77 

13  (H.60' 

14  10.26 
06    37.30 

43  43.58 
09    07.75 
17    17.12 

17  31.97 
31    24.19 

18  05.54 

44  49.20 

44  55.65 

45  06.63 

15  22.96 

27  17.86 
29    21.20 
29    28.77 

43  10.87 
40    27.0D 
40    36.66 
89    60.66 

44  05.82 
54    47.88 

34  56.93 

47  58.12 

35  24.70 
85    24.28 
58    50.28 
58    11.06 
68    36.32 
58    00.20 
44    03.49 

12  68.45 

13  10  88 
13    32.40 
47    41.24 

91o_92o 

o       /        // 
91    18   28.22 
U    86.36 
85    46.40 

02    11.65 
02    40.30 
12    33.79 
24    09.77 
06    61.18 
06    23.10 
12    11.45 
06    15.40 
12    85.95 
88    21.88 
87    29.08 
14    33.54 
01    07.86 

11  36.42 

06  25.64 

84  46.12 
81    87.67 

00  41.51 

01  12.85 
17    52.84 
17    30.79 
17    45.62 

17  38.13 
09    64.95 

34  41.99 

18  69.80 

31  47.90 

35  13.49 
35    34.22 
35    38.08 
35    28.61 

35  26.66 

21  04.74 

12  19.40 

85  35.80 

07  35.26 
06    22.71 

36  29.97 

86  36.54 
06    36.06 

08  06.43 
06    04.73 

02  23.93 
28    63.75 
01    19.13 

13  86.61 

14  02.85 

16  50.51 
13    24.99 

22  86.00 

22  32.22 

23  24.03 
06    51.73 

11  23.43 
13    52.09 

12  24.08 
21    21.56 

17  54.10 
17    20.56 
17    58.96 
21    21.66 
36    07.07 
17    50.14 

32  00.93 
27    06.86 

19  16.57 
39    08.54 
39    58.86 
39    26.16 
39    60.16 
27    00.30 
04    a5.72 
04    28.91 

03  58.18 
83    44.22 

Miss.  B.C.... 

do 

do 

do 

do 

do 

-...do 

.  ...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

uigiiizeo 

Rept.'87. 
Do 

Lopez ""'""!!""! 

McCaUnni's  Point 

Do. 

McManner: 

Sawmill  nhiTQTiey 

Do. 

SugarhonflA  nhfifiney 

Do. 

McWdiainahoTiBe  lightning  rod 

Do. 
Do 

Manchac " 

Do 

SngBrhonae  chinmev 

Do. 

Martff...          ^"^"^^'y 

Do 

Maryland 

Do 

Medora 

Do 

Miles  chimney 

Miles  Point..: 

Do. 
Do. 

Missouri 

Modeste,  sugarhouse  chimney 

Monte  Sano 

Do. 
Do. 
Do 

Monticello 

Morganza .^ 

Mount  Houmas,  sngarhonae  cnimney  . 
Mount  Honmas  house,  south  gable . . . 

Mount  Pleasant 

Stable 

GtJ'^f::::::::::::::::::-::::::::: 

Mulberry  Grove,  sugarhonse  chimney 

XeftI ........ . .. 

Negro  church  or  school 

NewHoose 

New  Texas 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Gin  chimney 

Do. 
Do. 

'F]^£tffttklt 

Do. 

Quitman  statue 

Nina,  sngarhoniw  cblniTif^y 

Do. 
Do. 

Oaks,  suf^arhouae,  south  chimney 

Obergin 

OWivrila,  sugarhouse  chimney 

Old  Hickory,  sugarhouse  chimney .... 

Do. 
Do. 
Do. 
Do. 
Do. 

Old  River  Hotise 

Do. 

One  Hundred  Mile,  sugarhouse  chim- 
ney. 
OpheHa 

Do. 
Do. 

PftloAIto.. 

Do. 

Sugarhouse  chimney 

Do. 

Pederre  overseer  ^8  house 

Do. 

Pelico,  sugarhouse  chimney       

Do. 

Plaquemlne 

.Catholic  church  spire 

Pomt-..._ 

Do 

Point  Coupee  base : 

Southeast  end...           

Do. 
Do. 
Do. 
Do. 

Do. 

Do 

Do, 

Northwest  end...                  

Do. 

Point  Pleasant 

Do. 

Pole :. 

Do. 

Poplar 

Poplar  Grove,  sugarhouso  chimnc^y  .. 

Porche. 

PortHudson 

Do. 
Do. 
Do. 
Do. 

Sawmill 

PortManoir 

Do. 
Do. 

Powell 

Proctor  chimney 

Profit  Island.... 

Do. 
Do. 
Do. 

Baccourci  Point 

Do. 

Ralston ™... ....::::: 

Ran^lph,  sugarhouse  chimney 

Do. 
Do. 
Do. 

School...::....:..:::::: 

Lfeht. 

RedStore                                    

Do. 
Do. 
Do. 
Do. 

Bescne....                               

Do. 

SiifiBrlioiiflB  chimiiG  V              -  -  - 

Do. 

revenue,  sugarhouse  chimney 

ficwsDiteh.. 

Do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Bevnaiid  •••••.... .. 

80O-81O 

0        /         // 

30    34    17.51 

37  58.S3 
34    57.47 

12  57.41 

23  39.08 

24  30.72 

08  56.24 
06    46.50 
20    30.97 
65    30.09 

55  03.43 
44    52.06 

46    26.82 

46  32.40 

15  19.86 

09  i6.n 

43    44.87 

30  16.74 

40  18.41 
14    63.98 

47  12.33 
47    37.58 

41  82.96 

39  56.26 
18    48.66 
65    62.05 
65    44.87 
84    29.05 

13  26.81 

13  19.56 
06    45.94 
83    54.88 

14  40  26 

52  32.03 
43    43.60 

53  59.06 
80    56.4() 

43  39.89 

44  04.34 
82    31.95 

44  81.96 
20    26.26 
50    27.60 
49    18.49 

56  15.19 

40  08.06 

39  20.57 

16  50.81 

45  10.06 

42  25.00 

31  02.33 

24  20.19 
29    25.04 
62    89.77 
62   57.11 
62   27.49 

41  18.99 

40  48.87 
12    42.28 

41  60.66 

25  32.16 
88    18.60 

38  15.63 
45    20.07 
16    14.30 

32  04.12 
36    43.60 
18    25.28 
20    24.97 

10  28.12 
44    12.22 
10    46.66 

29o-8a» 

29    06    41.50 
06    12.50 
06    33.82 
06    22.18 
08    48.01 
00    30.08 
08    06.01 

910-920 

o       /        // 

91    16    06.26 
24    58.77 

16  49.10 
04    47.57 
33    19.45 

33  36.30 

01  36.25 

00  66.81 
06    05.19 

34  04.47 

84  00.18 

24  56.27 

23    25.55 

23  14.65 

06  24.83 

02  08.15 
28    42.96 

15  U.68 

19  16.45 

07  14.98 
83    86.58 
82    88.51 

20  30.05 

17  23.66 

09  19.62 

80  08.62 
39    06.17 

16  60.46 

08  04.90 
02    64.08 

01  61.94 

15  02.51 
06    25.28 
31    41.39 

31  55.75 

32  25.84 

14  56.65 

21  33.21 

22  03.19 
L5    36.48 
22    04.28 

11  44.48 
38    40.74 

81  14.57 
88    01.72 
20    23.82 

20  43.16 

06  24.26 

85  26.43 

21  25.10 
13    10.14 
13    85.33 

12  02.07 
81    13.66 
31    19.58 
31    07.88 

20  67.75 

21  40.44 
01    19.16 
21    06.12 
11   08.26 

18  21.21 

18  25.75 

25  21.34 

07  02.23 

16  30.43 

19  02.96 
18    58.40 

10  48.80 
01    20.51 
28   47.20 
01    47.86 

90   81   41.30 

20  68.79 

15  09.27 

24  11.10 
81    38.49 
28    19.86 
20   57.88 

uigiiizeo  D 

MiaB.R.C.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do- 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

:::::SS:::::::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do........ 

:::::SS:::::::: 

C.&G.S 

do 

do 

do 

:::::iS::;::::: 

do U 

Rept/SI. 
Da 

Rifle  Point .'.'  "" 

Riley 

Do. 

Riverllght-^ 

Da 

Riversn 

Da 

Q^n  chimney 

Da 

R.  O.  Landry,  sogarhouse  chimney  . . . 
Rome .  . 

Do. 
Da 

Ronzan,  Rnga.rhoxii!fe  c-hiipnAy 

Da 

Rowe.....r. 

Do. 

fit  BATT»i^rd 

Do. 

St.  Frandschnrch 

Do. 

St.  Frandsville : 

CSath.olic  church  cross . 

Do. 

Episcopal  church 

Da 

St.  Gtobrielchurch 

Do. 

St.  Martin 

Do. 

St.  Maurice 

Do. 

St.  Peter's  and  St.  Paul's  church 

SandyPoint 

Da 
Da 

School 

Da 

Schultz 

Da 

ShAW 

Da 

Shelton 

Da 

Slaughter 

Da 

Small  honnA,  nbirnnAy    . 

Do. 

Smith  ohimn^^y 

Do. 

SmithlATid  fffn 

Da 

Solitude-..:. 

Da 

Southwood 

Da 

SugarhoUfMi^  ch1*nTf  Ay 

Da 

Souvenir,  sugarhouse  c&imney 

Rpringfleid 

Da 
Da 

Da 

Bteveniinn-..  ..........'   .   . 

Da 

Stewart,  sugarhouse  chimney 

Stump. 

Da 
Da 

Swii.Tnp 

Da 

Taylor....                         

Da 

Sngarhouse  chimney              

Da 

Thorn fw .....                  '.    .         

Da 

Thompson 

Da 

Tonlle^.fminirhoiuBe  chimnAv  . 

Da 

Tr^gars  ohiraney , 

Do 

Da 

Tuni'^T/Rnding... 

Da 

Van  Winkle 

Do. 

VanWinlrlflR/R 

Do. 

Ventress.    .         

Da 

Vignes 

Do. 

Aum-rh<^nfiA  riiimney 

Da 

Viola.  „:...:.7.  :.../.„ 

Do. 

Vohn*s,  SUgarhouiW  c^h^TnTiny . . , .    

Da 

Von  Pool -T .'. 

Da 

Wade 

Do. 

House 

Da. 

Shed 

Do. 

Waterloo 

Do. 

Church.. 

Da 

Da 

Store "1 

Da 

Wick's,  sugarhouse  chimney 

Da 
Da 

Sawmill 

Do. 

Willow  Bar   

Do. 

Willow  Glen 

Do. 

Winter        

Do. 

Suflrarhoufle  chlmnev                      - 

Da 

Woodland .r..-,  .^ 

Da 

Woods - :.. 

Da 

Woodstock,  sugarhouse  chimney 

Woodyard 

Da 
Da 

Yale,  sugarhouse  chimTiey  - 

Da 

Oaillon 

CSalumet. - 

Ctoorge. 

Jamm  .  .. 

Tai)e  -_ 

Terrebonne 

Tlmballler  light-house  (1887) 
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TEXAS. 


Nftine. 

Latltade. 

Longltade. 

Authority. 

Reference. 

Bfl 

880-S40 

o         /            // 

33    09    81.67 

00  56.10 

S»8-a4<> 

38    08   59.68 

S2o-S8» 

32    40    47.68 
51    44.85 

47  19.89 

82o-88» 

32    55    12.22 

07  32.51 
15    11.92 
80    48.57 
29    00.89 
36    82.51 
22   38.19 

09  86.80 
53    44.06 
06   04.60 

10  16.44 

48  18.01 

19  09.35 

08  43.68 

01  16.18 

53  50.54 

09  10.70 

20  07.12 
43    17.88 
41    45.52 
48    05.84 
56    44.88 

09  56.97 

26  17.43 

8««-«8« 

32    57    15.29 
65    85.48 

54  29.77 

48  03.95 
22    04.81 
28    31.45 
80    12.25 

43  47.07 

85  06.60 
19    19.02 

41  51.43 
17    40.67 

49  24.60 

02  41.87 

27  00.30 

17  09.56 

18  82.64 

12  68.07 
40    59.96 

82<*-8S<> 

82   26    61.88 
45   28.54 

19  07.47 

86  00.71 

13  41.10 

10  21.65 
89    17.06 
51    20.76 

28  42.69 

59  33.88 
12    01.65 

44  20.15 
15    26.24 

60  51.24 
47    28.06 

42  15.90 
42    44.26 
01    23.63 
58    20.32 
27    43.99 

82»-4»» 

32    43    49.68 
00    40.36 
19    56.64 

Mo.iOQo 

o       f          n 

00    43    54.96 

50  34.60 

lOOo-lOlo 

100   26    11.37 

96»-»7» 

96  54    56.48 
46    23.42 
89    49.01 

97«-98° 

97  16    38.17 

46  44.20 
16    57.74 
43    48.31 
24    27.05 

12  07.25 

47  59.00 
59    24.87 

06  34.46 

40  45.06 
14    28.25 

53  38.28 
82    52.02 

20  01.82 
42    49.30 
42    36.74 

51  08.25 
86    41.29 

07  69.43 

16  30.30 
38    32.84 

54  39.80 

05  58.61 
01    24.99 

98<»-M» 

96    51    18.72 

18  02.09 
30    09.01 
49    51.89 
56    19.87 
58    55.56 

41  26.88 

17  62.54 

55  05.25 
22    38.75 
27    25.52 
29    27.79 

19  08.23 
54    53.40 
11    22.81 
49    47.97 

13  19.65 

21  36.91 
85    68.02 

99    44    39.80 
58    43.83 
62    06.98 
29    11.90 

09  10.76 
49    45.86 

11  56.21 

06  39.68 

18  50.74 

10  19.31 
66    43.69 
18    48.62 
40    48.20 

24  09.62 

12  14.84 

52  40.50 

25  11.16 
46    54.52 
34    21.57 
01    28.22 

100«-101« 

100    06    19.79 
27    84.60 
16    87.65 

G  8 

Bull  122 

son 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do .. 

do . 

do 

5o---Dtgiii-2 

do 

Do. 

Do 

den. 

Do 

th 

Do 

Do 

3...... 

Do. 
Do 

le 

Do. 

• 

Do. 
Do 

pede 

Do 

acfae - 

Do. 

a 

Do 

te 

Do. 

rood        - 

Do 

ngs - 

Do! 

son -- 

Do 

Do. 

Do 

ly 

Do. 

Do 

T _ 

Do. 

}  ......      

Do 

1 

lak 

Do. 
Do 

rsnake 

Do. 

>WTl             

Do 

'■p                                 ,         ..... .. 

Do 

r             . 

Do 

Jack               

Do 

Do. 

}                   ._ 

Do 

m-rJA^fk  _^    __          .   _    

Do. 

Do 

tronomicRl  "Dier        -  - 

Do 

Uld               .......                              -  -    _ 

Do 

Do 

*  Mountain . 

Do 

ie 

Do. 

Do 

3n_. _ 

Do. 

Do 

Do. 

iny       

Do 

iel                  

Do 

y      

Do. 

Do 

K*J1 

Do. 

Q                                 ... .._ 

Do 

Do 

^                           ___.. .... . 

Do* 

Do. 

wood  - 

Do. 

Do. 

HiSe. 

Do. 

to              .,     . .. . 

Do 

Do. 

Do. 

Do. 

Do 

Do. 

3               .__ . . , 

Do 

Do. 

Do 

•^                       

Do 

jao       

Do 

7Af# 

xiUfk          - . 

Do 

Do 

qh  h,,6o.or> 
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GEOGRAPHIC    POSITIONS   IN   THE    UNITED    STATES,    [wni-m. 


TEXAS-<;oiitinned. 


Name. 

Latttude. 

Longitude. 

Authority. 

Reference. 

Fence...... 

o       /        // 
32    26    40.88 

07  48.41 
00    66.08 
12    38.04 
28    31.23 

17  28.43 
34    11.27 

31    57    48.70 
57    37.81 

57  40.47 

Jlo_J2o 

31    53    31.38 
56    23.50 

58  31.22 

18  18.01 
48    46.07 
28    37.62 
12    28.66 

04  54.52 
43    18.10 

36  08.85 
48    22.07 

26  01.84 

81«»-«2° 

31    04    08.80 
55    13.70 

05  31.20 

81    44    24.82 
00    31.31 
48    43.66 
17    15.82 

04  18.66 
17    20.35 
02    84.52 

37  41.86 
55    20.70 

81<»-«2«> 

31    48    42.42 

08  18.11 

45  18.85 
47    18.71 
11    48.51 
34    21.54 
53    37.40 

05  35.80 
31    20.22 
30    08.10 
58    28.86 

11  54.22 

52  13.60 

14  17.14 
20    40.27 

46  37.47 

53  38.28 

27  61.31 
87    47.51 

81»-«2«» 

31    11    60.54 
53   26.38 

81    08    11.33 
66    38.80 
04    54.70 
or    16.43 
08    66.68 
34    40.74 

15  05.34 
10    27.64 

12  28.86 

06  35.65 
06    40.08 

81--82' 

31    45    31.00 

45    52.00 

lOOO-lOlo 

o       /        // 

100    14    30.05 
02    41.18 
36    27.68 

15  12.15 
24    24.08 
23    42.72 

26  36.08 

86°-96° 

85  16    16.80 

16  20.08 

16  07.57 

97    43    23.58 
51    41.64 
04    44.75 
18    08.22 

27  16.61 
14    18.50 
20    18.08 

57  45.14 

28  53.60 
28    26.68 
06    47.56 
30    02.20 

86  38    45.80 
63    40.90 
20    27.00 

99»-100« 

88    66    40.24 
88    17.61 
41    25.84 

88  28.17 
46    12.14 
51    21.68 
66    00.85 
55    89.75 
36    44.83 

100«-101« 

100   40   01.80 

50  47.88 
18    86.94 
48    10.38 
87    88.05 
63    50.27 

89  62.57 
06    08.43 
48    47.82 
38    68.62 

20  48.70 
13    44.55 
46   01.34 
18    20.68 

51  04.44 
43    00.86 

28  08.87 
26    16.06 
45    15.85 

104»-105» 

104    64    52.40 
51    88.68 

106«-106<> 

106    17    00.09 

58  15.06 

08  82.88 

09  12.38 

29  48.26 
08    51.68 
26    08.64 

21  24.86 

17  26.68 
13   08.41 
20    61.72 

'    106O-107' 

106    28    05.00 

28    4iW^ 

G.S 

Bull.  12 

Flint 

...do 

do 

— do 

---  do 

do 

do 

C.  &G.S 

do 

do 

G.S 

Do. 

Goat 

Do. 

Rusticus 

Do. 

Sweetwater 

Do. 

Sykea 

Do. 

Wasp 

Do. 

Jacksonville : 

Astronomical  station 

Methodist  spire    

Presbyterian  spire 

Ada'^s ,....„. 

Da 

Doty 

do 

do 

do 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....  do 

do 

...  do   

do 

d^ 

do 

do 

do 

--.-  do 

do 

do   

do 

do 

do 

do 

do 

...-do 

do 

do 

do  

do 

.     .  do 

...do 

...  do 

do 

do 

....  do 

do 

do 

Wheeler 

Do. 

Frazier .. 

Da 

Ghent 

Da 

K^llnm 

Da 

Kendrick                    ...    . 

Do. 

Lynch 

Da 

l^tint  Taylor 

Da 

Nick 

Da 

Simpson .....                            

Da 

West 

Da 

Wind  Mill 

Da 

Station  D 

Da 

Thompson 

Da 

Waters  Mountain        ... 

Do. 

Ballinger 

Da 

Bones  

Do. 

Bradley 

Da 

LiveOak 

Da 

Maddox 

Da 

MoUoy     

Do. 

Mnstonff 

Da 

Plateau 

Do. 

Roa^rh 

Do. 

Ashnrot . 

Da 

Bolt 

Do. 

nedar  ...... 

Do. 

Concho. . 

Do. 

Dove 

Dry-    .  . 

Do. 
Do. 

Edith 

Flower 

Pnnk 

Do. 
Da 
Da 
Da 

HavTu'k 

Da 

Ke^h 

Da 

l4ik<^.. 

Da 

Lipan ..  .  .  . 

Da 

Lc^>ez.. 

Da 

Napp 

Da 

Robert  Lee 

Da 

Ban Anfff^lo ...           - 

Da 

Water  Vallev         

Da 

Diablo 

Da 

Kl  C»pit<*n       _ ,              .  _ 

Do. 

Arispe       

Bull.  7Q. 

Oerro  Alto 

BuU.12t 

East  base  

BnU.  7a 

SSa!^:::::::::: --:::.::..:::::.::: 

Da 

BolLlS. 

felt 

Da 

Sierra  Blanca 

Da 

Astronomi^ml  pier 

Bon.  70. 

Taflf :. 

Do. 

West  base. 

Da 

Yucca 

Da 

El  Paso,    Fort  Bliss,  astronomical 

monument. 
Graveyard  Hill 

Bept.*79. 
Da 

nrr.l     GEOGRAPHIC    POSITIONS    IN   THE    UNITED   STATES.  96 

TEXAS— Contmiied. 


Name. 

Latitude. 

Longitnde. 

Authority. 
a.8       

Reference. 

th  FTMilr]iTi 

o       /         // 
31    54    07.24 
48    16.00 

30    2Q    06.87 
or    38.30 

42  26.88 
11    a.78 
47   10.87 
68   41.15 
36   02.66 

11  48.84 
16   19.08 

19  17.54 
46    19.74 
00    29.83 
27    15.60 
61    14.17 
08   36.36 

12  16.17 

20  31.99 

30   60   30.83 

26  47.46 
38   87.40 
66   22.46 
36   38.74 
04   36.02 
63    62.98 
40    07.12 

46  17.62 

27  11.52 
18    12.80 
26    80.19 
54    38.67 

13  40.14 

80--81'* 

80    49    00.64 

47  08.28 

48  55.20 
30    40.12 

43  24.09 
18    24.18 
06    06.67 
54    07.25 
48    44.07 
10    06.90 
00    26.09 

21  42.64 

25  36.60 

45  21.04 
82    52.64 
38    41.06 
51    35.49 

43  14.84 
16    00.33 

26  34.50 
08    41.97 

80--81*' 

80    14    28.04 

46  86.82 

S0O-81O 

30    38    05.'85 
48    07.78 
60    51.56 
60    58.36 

27  07.33 

80O-81O 

30   55    14.41 
S0«-80» 

29    58    48.70 

20«-80o 

29    11    12.82 
12    07.36 
46    21.43 
18    27.65 

44  66.80 
54    15.25 

106O-107O 

0        /         // 

106  20    36.88 
28    47.00 

97o-98» 

97  36   23.64 

18  86.80 
33   52.51 
67    06.14 
87    16.18 
48    62.40 

41  00.60 
86   32.72 
44    13.02 
48    29.96 
60    42.87 

42  20.80 
42    07.64 

57  88.71 
82   09.60 
42   66.82 

11  20.30 

Mo-Mo 

06    06   42.00 
48   00.12 
06    19.08 
17    38.60 
66   08.09 
06    11.12 

20  09.43 
36    18.82 

16  11.78 

21  57.88 

06  38.58 

14  46.10 
62    43.77 

26  32.70 

lOO^-lOl' 

100  18    24.00 

04  64.00 
55    40.18 

07  88.02 

58  22.66 

17  28.67 

15  60.06 

05  50.39 

06  80.09 
10   47.16 
14    16.28 

12  08.09 
02    23.80 

41  42.07 
12    28.28 
14    60.28 

46  26.47 
48    58.68 

27  18.40 

20  38.56 

21  56.55 

108O-104O 

108   80    56.05 

47  40.28 

1040-106O 

104  10    26.27 

42  86.10 
60    56.49 
04    45.31 
40    42.70 

106O-106O 

105  06    08.13 

98o-99« 

98  26    40.60 

100«-101«» 

100    17    10.78 

08  28.00 

28  11.65 
25    08.14 
17    24.28 

19  01.08 

Bnll.  122. 

th  ?Y(*7?kliTi  Monntain  . 

Whet'ler 

Q.8 

Eept.  '79. 
Bull.  12& 

I  Knob 

:rrjpHiIl 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do.- 

do 

3° 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

4^ 

do 

do 

do 

do 

do 

do 

do 

do 

--.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

:::::d2::pjPF. 

Do. 

rerHill 

Do. 

irRm 

Do. 

}  Hill 

Do. 

vRatJif 

Do. 

4afk 

Do. 

Do. 

1  office 

Do. 

»Tr«e,l 

Do. 

•Man  Rldee 

Do. 

Knob 

Do. 

N 

Do. 

rie,2 

Do. 

«TTm  . 

Do. 

£»:::::::::::::::.:...:.:: : 

Do. 

laKnob 

Do. 

elorPeak 

Do. 

M^»qnt4iin 

Do. 

ImgboQse 

Do. 

:^r  Hill                         

Do. 

f  Mrinntmin    .... 

Do. 

Man 

Do. 

Vnantain , 

Do. 

.M  ountaiD 

Do. 

rHm 

Do. 

d 

Do. 

:le 

i\ 

Do. 
Do. 

»B 

Do. 

)nE 

Do. 

Do. 

mk 

Do. 

s.                       . 

Do. 

T __ 

Do. 

Do. 

Do. 

Do. 

Do. 

^''*K«Tfttt                        

Do. 

} 

Do. 

Do. 

all 

Do. 

■'ion  .                 - 

Do. 

Do. 

Do. 

Do. 

, 

Do. 

Do. 

*H    .                  . __. 

Do. 

Forth                         - r 

Do. 

Do. 

Ord             

Do. 

Do. 

Do. 

Do. 

an  signal 

an                 ....  -            r .  . 

Bull.  70. 
Bull.  122. 

Do. 

Do. 

listen 

Do. 

'ho                

Do. 

Do! 

Do. 

lark  

50  Dy  ^3!^ 

,y             
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GEOGRAPHIC    POSITIONS    IN   THE   UNITED   8TATE&    [BcuLia 


TEX  AS— Contmn  ed. 


Name. 


Las  Moras 

Monte 

Nneces 

Rea«an 

bpofford,  water  tank 
Turkey 

San  Jacinto 

Santiago 

Cflilnati 


Latitude. 


29O-80O 

O         '  // 

29    21  31.62 

83  46.63 

37  38.84 

44  56.45 

10  31.91 

22  30.25 

29O-80O 

29    45    12.60 
60    04.66 

29«-80« 

29    57   09.82 


Longritude.    ■    Authority. 


lOOO-lOlo 

O         t  n 

100  28  13.43 

12  02.84 

19  51.26 

11  27.54 

24  32.72 

11  55.82 

10S«-104» 

108    57    19.11 
24    59.26 

104'>-105'> 

104    28    41.06 


G.8. 


.do. 
.do. 
-do. 
do. 
.do. 


.do. 
.do. 


.do. 


Reference. 


Boll.  122. 
Da 
Do. 
Do. 
Do. 
Da 

Da 
Do. 

Do. 


ARKANSAS. 


Salem  .. 

•60-870 

o        /            /' 

36    22    33.16 
86»-«7<» 

86    13    01.65 
12    18.70 

06  33.37 

24  47.43 
21    2a68 

86°-87«» 

86    07    33.17 
84    45.63 

14  24.06 

25  50.96 
23    35.20 
27    86.37 
17    23.38 

15  00.09 

86«»  87«» 

36    01    00.91 

09  50.74 

19  53.30 
08    42.54 

S60-860 

85  06    51.50 

01  32.71 
08    26.40 
08    11.19 

02  13.13 
05    26.92 
04    00.11 

10  39.88 
08    04.37 
02    08.14 

08  09.59 
85o_s0o 

86  56   30.75 
44    84.48 
62   82.89 

a6<'-«6« 

85   82    43.48 
62    14.86 

49  08.11 

09  31.11 
08    50.10 
29    25.81 
46    32.28 
01    01.68 

20  28.18 
51    80.09 
17    40.98 

88  06.80 

07  29.3r 
41    82.08 

89  42.80 
43    30.27 
43    31.74 

50  26.51 
40    13.08 
39    08.44 

910-920 

o        /            l> 

91    51    61.75 

02O-08O 

02    06    48.75 
18    57.43 
01    19.18 

40  42.55 
22    37.71 

98»-94<> 

93  02    00.29 
28    47.28 
18    31.11 
00    62.38 
32    08.61 
53    48.00 

45  52.65 

28  21.56 

04O-96* 

94  13    11.84 
04    82.60 
06    43.29 
22    42.02 

90O-91' 

90  10   07.14 

17  83.87 

00  11.98 
10    11.52 
12   47.81 
10   88.06 

10  51.94 
06   29.78 

11  86.77 
16   14.26 
10   86.53 

91  49    24.90 
44    24.55 

46  07.86 

0)00-980 

92  40   47.05 
21    61.18 
86   62.05 

43  28.65 
14    56.57 
61    19.02 

10  42.94 
50   66.13 

18  17.40 

01  04.50 
82   22.00 

41  20.52 

29  16.62 

11  27.62 
57    49.84 
80   59.57 

44  17.74 
66    28.41 
61    46.06 

30  30.06 

a.s 

BuILlSL 

Alpha 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Mis8.R.C.— 

do--.:..-. 

do- 

do 

do 

....do 

do 

do 

do 

do 

do 

o.s 

Da 

Matny 

Da 

Pilot. 

Do. 

Phie,2 

Do. 

Wftllace  Knob 

Do. 

Boat 

Do. 

Bread 

Do. 

Kennedy 

Da 

Lead.... 

Da 

Do. 

Sugar 

Do. 

Rwftin 

Da 

Watson 

Do. 

Kestler 

Da 

Orohftrd 

Do. 

Rogers 

Do. 

Tmn 

Do. 

Rept.'S& 

nnfffn*! 

Do. 

E«st.-K«w 

Da 

Fleece 

•      Da 

Harris 

Da 

Jones 

Da 

MftthAWfi 

Da 

Mound  City 

Do. 

Reeves 

Do. 

Scanlon , . .  ....  .... 

Da 

We^tbAse 

Da 

Cedar 

Bnn.l2S^ 

peane  

do 

do 

do 

do 

;:::i2:::::::: 

do 

do 

do i 

do 

do 

do 

do 

do i 

Da 

Mount  Etna-    .      -  .  , 

Da 

Black 

Da 

Blue 

Da 

Brush  --.-    -       ...             

Da 

Burrow 

Do. 

Cox 

Do. 

Fvan*       --     

Do. 

Pinch 

Da 

Fourche 

Da 

Hump  -  .  r .   X -  - 

Da 

Irons  Pcrint 

Da 

Pig 

PineHiU 

Da 
Da 

PointPisffah   

do 

do 

do 

do 

do 

"illdo'acyt 

do 

Da 

Pond    

Da 

Raspberry 

Re^Hill.- 

Reeves 

Round,2 

Walker 

Walnut 

Da 
Da 
Da 
Da 
>      Da 
Do 
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Name. 


Latitude. 


uikerHm. 
)bhe 


>rmg.. 


rton 

neHill... 
rtright... 

rt  Smith. 


ckard... 
ik 

made... 
Flight... 

•ne 

ickter .. 
ikefield. 


biana. 

UDS 

lerson 

m 

OTckle 

ihrin 

ket 

;h  Point . 


ePoint 

^kOak 

ieanx  Island . 

kshot 

tnett 

rfle 

Inland 

LTiute 

k 


Eeof  70 

9  Landing... 

view 

yrite  Chute . 

Penny 

ler-... 


*m 

Idya 

Jer 

ILuck 

lin  Point 

Da 

oa  Island  No.2. 
ler 

dh.'.'.'.'.'.V.'.V.'.'. 

383 

aw 

468 

I 


ton 

aroo  Point. 

rlton 

lift 


>w 


rk 

wk... 

c 

Jlom. 
nnell  . 


inet 

9 

rLake. 
ie 

itt 


/  // 

;    OB  10.25 

H  04.07 

00  67.68 

12  42.00 

S6°-<6o 

86    47  87.74 


Bull.  123 7 


S40- 
34  22 
34 
19 
12 
20 
45 
47 
61 
06 

ae 

50 
01 
45 
35 
08 
28 
65 
57 
45 
24 
00 
15 
60 
44 
23 
07 
13 
01 
51 
02 
40 
81 
84 
86 
16 
18 
17 
06 
06 
11 
40 
22 
00 
02 
88 
11 
14 
06 
00 
17 
20 
67 
09 
17 
48 
62 
&5 
21 
27 
48 


38.67 
00.22 
41.63 
14.65 
42.12 
37.70 
22.98 
45.51 
02.13 
26.29 
44.26 
14.02 

-WO 

41.73 
13.68 
22.63 
51.70 
12.28 
48.88 
08.62 
10.65 
80.72 
80.58 
19.18 
84.18 
48.85 
32.60 
12.68 
17.62 
81.59 
17.61 
00.20 
19.19 
44.10 
05.69 
11.84 
56.10 
21.61 
29.61 
89.39 
05.73 
35.  &5 
44.  a5 
13.21 
08.06 
40.65 
81.87 
09.25 
09.59 
80.48 
56.64 
30.47 
10.44 
25.02 
16.17 
50.61 
20.86 
60.76 
32.62 
49.02 
29.60 
16.51 
28.13 
63.26 
58.73 
28.04 
48.95 
47.25 
08.18 
37.18 
50.94 
29.65 
45.82 


Longitude.       Authority 


94 


08O-04O 

o       /  n 

09    19  48.41 

60  28.00 

38  41.72 

19  86.80 

04O-96O 

10  03.96 
27  63.07 
06  46.80 
81  16.66 
25  62.35 
21  58.45 
15  09.63 
22.85 
12.44 
80.28 
09  14.99 

20  16,53 
02  28.69 


08 


»0O- 

90  41 
83 
44 
54 
44 
26 
27 
23 
65 


910 

46.12 
58.61 
82.04 
08.18 
67.00 
63.00 
26.60 
54.75 
07.87 
61.23 
46.71 
23.82 

22.  n 

15.48 
13.97 
15.05 
55.39 
04.78 
89.33 
80.66 
62.10 
45.14 
87.76 
12.88 
22.27 
63.18 
28.03 
09.50 
20.91 
80.03 
11.78 
15.09 
21.91 
10.09 
57.54 
22.38 
30.10 
11.68 
30.04 
52.80 
80.04 
17.72 
09.39 
25.74 
08.41 
28.03 
00.87 
18.20 
12.17 
52.86 
20.01 
28.55 
58.24 
&5.64 
42.03 
17.04 
04.13 
18.85 
62.57 
60.45 


G.S. 


-do. 
..do. 
.do. 

.do. 
-do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
..do. 


do 

Miss.R.C.. 

G.S 

—..do 

do 

Misa.R.C. 

do 

do 

....do 

.....do 

.....do 

do 

.....do 

do 

....do 

do 

do 

do 

do 

do 

.....do 

do 

do 

.....do 

...do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

...do 

.....do 

.....do 

.....do 

....do 

do 

.....do 

.....do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Reference. 


Bull.  122. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 
Do. 
Do. 

Rept.  '87. 

Do.     , 

Do. 
Rept. '82.' 
Rept.  -87. 

Do.  I 
Rept.  '82. ' 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 
Rept.  '87. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept. '88. 
Rept.  '82. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept. '88. 
Rept. '82. 

Do. 
Rept.  '88. 

Do. 

Do. 
Rept.  '82. 

Do. 
^-_^t.* 
Dy  ' 
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Name. 


Latitude. 


840-MO 


8t.  Francis 

St.  Loois  LandinfiT . 

Sterling 

Tow  Head 

West  base 

Westover 

WalnntBend 

Wardell 

Warfleld 

Williamson 

Zenor 


Foot  of  70 

Henley 

Scrub  Grass. 


84 


00.08 
18.86 
87.75 
fi9.77 
10.54 
55.12 
6S.44 
S4.78 
fie.  15 
8S.87 
54.94 


840-860 

84  01)  10.00 

00  44.49 

00  17.90 

I       840-860 

BigRock 84    46  17.88 

Blocher 40  12.76 

East  base 44  09.16 

Granite 41  11.10 

MaumeUe 60  25.28 

MossMountain - 49  58.56 

Post-office 44  47.88 

Reynolds 68  28.95 

ShinaU 47  61.89 

West  base 45  19.09 

Warsaw 50  83.48 

'       84°-85o 

Allen 34   51  06.10 

Muddy 46  06.68 

Powell 46  01.91 

Round :..!        44  00.72 

Smith I         46  11.34 

Whlteoak 58  41.14 


Black  Fork- 
Blue 

EastPoteau. 
Poteaa,2 


Adams 

Arkansas  River 

Arkansas  City 

Bachelors  Bend,  tow-head 

Barnard 

Betsley 

Bradley 

Brooks 

Cane 

Cassell. .--- . ... 

catft8h"Tow-head^^^^^'^^'.^"*"I.^"  "."! 

Ghicora 

Chicot 

Cook 

Coryes 

Cracraft's  gin,  southeast  gable 

Cumbyville 

Cypress  Creek 

Davis 

Deadwood 

Drift 

Duffin 

Eunic 

Frank,  J 

Ford 

Gain  es  Landing 

Good  Luck 

Goose  Bar 

Graves 

Store,  northeast  chimney 

Haley 

Halliday 

Harwood 

Harwood's  store,  chimney 

Harwood,  white    hou.'se,  southeast 
chimney. 

Hawkins 

Harden 

Hill*s  chimney 


840-850 

84    42  89.78 

41  07.21 

68  82.51 
57  42.80 

880-840 

83    12  85.70 

48  4L21 

86  06.49 

23  36.28 

06  64.40 

60  01.89 

57  22.66 

09  09.00 
48  35.28 

69  49.91 
40  41.86 
40  28.00 
88  55.47 
40  25.60 

42  27.28 

06  60.50 
64  07.00 

43  13.16 
18  65.89 
43  12.05 

10  27.90 
86  24.94 
32  23.88 
63  14.11 
08  40.85 
27  51.90 
43  10.75 
15  21.19 
00  58.81 
02  16.91 

08  25.78 
22  26.22 

09  18.91 
00  89.43 
09  40.42 

09  48.23 

42  42.45 

07  49.20 


Longitude.    I    Authority. 


Referenoei 


900-01° 

o       /        // 

90    81  43.88 

61  49.80 

85  84.87 
44  19.60 
82  26.40 
89  15.24 
81  28.28 

28  60.63 
57  09.66 

86  27.48 
66  19.41 

Olo-OOo 

01  00  48.71 
04  41.86 
03    46.26 

02O-0SO 

92  17  65.40 

60  82.26 

10  24.78 

17  80.60 

29  09.79 
40  «3.42 
16  25.86 

28  17.66 

29  49.02 

18  83.82 
08  62.12 

080-04° 

98  28  14.79 
81  67.82 
20  46.57 
66.68 
49. 


44 

01 


66  41.10 

040-050 

94  22  06.39 

02  63.18 

09  80.16 
22  81.88 

010^20 

91    06  08.83 

04  22.02 
12  81.85 

05  84.96 

10  85.21 
04  09.20 

08  09.49 

09  28.86 

10  66.80 
04  62.14 

06  80.06 
12  24.66 

10  58.84 
06  04.81 
04  45.80 
09  45.10 
OB  67.62 

11  48.85 

11  00.65 
06  66.94 

06  26.45 
18  20.47 

12  45.58 

08  52.27 

07  63.74 
14  28.68 

09  31.84 
07  40.25 
00  68.22 
00  42.48 
11  08.73 
07  48.58 
06  87.96 

11.70 


06  28.32 

06  05.91 

on  63.98  ^ 

08  44.9r'e 


Misa.R.C.... 

Reptm 

do 

Bept.^ 

do 

Reptm 

do 

Bept.«. 

do 

Rept.m 

do 

Rept.'Sg. 

do 

Beptm 

do 

Da 

do 

Rept.'82. 

do 

Do 

do 

Do. 

do 

Da 

do 

Da 

do 

Da 

G.8 

Bull.  122. 

do 

Do. 

do 

Da 

do 

Da 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Da 

do 

Da 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Do. 

do 

Da 

Mi8S.R.O.-.. 

Rept.  *8B. 

do 

Rept^ 

....do 

Do. 

do 

Rept.m 

...do 

Da 

do 

Rept.^. 

do 

Do. 

do 

Rept.m 

do 

Rept.  m 

do 

.....do...- 
.....do.... 
.....do.... 

do.... 

.....do.... 

do.... 

do.... 

do..-. 

.....do.... 
.....do.... 
....do.... 
....do.-.. 
.....do.... 
....do.-.. 
....do.... 
....do.... 
.....do...- 
....do.... 
.....do.... 

do.... 

do.... 

.....do.... 

do.... 

do.... 

.....do.... 


do 

do 

iiizea  aVjN^jv^^^ 


Da 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Reptm 
Rept.m 

Da 

Da 
Rept  *86. 
Rept'SS. 

Do. 
Rept.  "88. 

Do! 
Da 
Do. 
Do. 
Do. 
Do. 

Da 

;i2St:S 
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ABKANSAa-Continued. 


Name. 


Hilliaid 

Hilllard*8  pigoon  house. . 
Hilliard'3  storo  chimney 

HnntioK  liodsro 

Island  78 

KMid83 

Jersey  Point 

Junction  - 

Lakeport 

LanasEnd .- - 

Leland 

Longwood: 

Gin  chimney 

WarehooBo  gable 

Marengo,  gin  chimney . . 

Middle  Ground 

Melona 

Mitchen 

Montgomery 

Moore 

Mnd  Creek 

Napoleon 

North  Choctaw 

Oak  Landing 

Old  Town 

Ozart 

Palmetto 

Panther  Forest 

Point  Chicot 

Tow  Head 

Point  Comfort 

Point  Cook 

Raft 

Baynor 

Rowdy  Bend 

Bneeett 

Sabendon 

Sibley 

Scott 

Sonth  Choctaw 

Starling 

Sterling 

Stevenson 

Snnnyslde 

Thorn  Point 

Turner 

Vandnse 

Wallwood 

Warner 

White  mil 

White  Eivep 

Whittaker 

Wilkinson 

Williams 

TeUowBend 


Latitude. 

Iiongitade. 

SSo-44° 

•1° 

-9to 

1    04    54.70 

91    10 

05.42 

04   60.91 

10 

06.37 

04    02.10 

10 

06.00 

OB    15.94 

09 

48.94 

36   46.27 

09 

44.39 

25    20.40 

08 

68.47 

40    57.39 

07 

15.36 

13   20.01 

07 

00.70 

13   37.43 

m 

31.09 

60    15.90 

00 

17.07 

21    41.86 

09 

09.44 

09    26.64 

04 

37.49 

09    15.33 

05 

18.64 

05    64.88 

11 

29.23 

60    05.95 

06 

28.32 

61    29.22 

06 

07.89 

39    41. OB 

11 

46.10 

68    06.02 

03 

32.66 

or    82.10 

11 

51.06 

28    38.13 

14 

17.93 

47    46.85 

04 

33.46 

38   20.60 

00 

56.12 

44   08.01 

06 

29.58 

22    65.91 

44 

25.92 

46    56.60 

06. 

32.98 

33    16.62 

13 

24.13 

26    47.53 

12 

28.68 

24    44.  U 

05 

24.84 

26    04.00 

05 

06.98 

28    40.47 

10 

40.46 

41    29.00 

03 

58.80 

11    42.42 

06 

34.81 

03    69.84 

09 

34.36 

26    60.95 

13 

41.37 

42    00.01 

02 

68.33 

41    20.95 

12 

38.08 

66   25.35 

08 

00.68 

27    29.08 

11 

23.08 

37    21.08 

09 

19.62 

16    46.24 

08 

29.68 

02    02.89 

09 

36.32 

00    09.42 

11 

05.fi« 

17    31.73 

00 

22.35 

46    38.45 

05 

20.47 

40    17.03 

06 

17.35 

20    27.64 

10 

82.78 

25    37.66 

00 

35.10 

28   87.54 

08 

04.30 

36   24.25 

11 

19.67 

65   31.36 

03 

19.12 

22   57.68 

06 

47.74 

42    09.15 

08 

10.34 

45    15.51 

08 

37.61 

34    16.41 

13 

46.24 

Authority. 

Reference. 

MIsf.  R.  C... 

Kept.  "88. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Kept.  '82. 

do 

Do. 

do 

Do. 

do 

Rept.  '88. 

do 

Do. 

do 

Rept.  '82. 

do 

Do. 

do 

Rept.  '88. 

do 

Do. 

do 

Do. 

do 

Rept.  '82. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '88. 

do 

Rept.  '82. 

.-..do 

Do. 

d) 

Do. 

do 

Do. 

do 

Do. 

....  do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '88. 

do 

Rept.  '82. 

do 

Do. 

do 

Do. 

do 

Rept.  '8P. 

do 

Do. 

do 

Rept.  '82. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '88. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '82„ 

do 

Do. 

do 

Rept.  '88. 

do 

Rept.  '82. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '88. 

do 

Rept.  '82. 

do 

Do. 

do 

Do. 

INDLA.N  TERRITORY. 


Cavanal.... 
North  base 
Poteau,  1... 
Sonth  base. 
Sngarloaf  . 


35 


I 

Bristol !»* 

Chimney  Top 

Holston 

Roaa 


850-860 

940.950 

5    04    11.43 
07    69.47 
65    24.14 
05    47.62 
01    31.49 

94 

40    46.16 

32  01.88 
29    28.19 

33  23.96 

28    07.04 

TENNESSE 

E. 

860-87° 

o 

820-88° 

S    df)    49.00 
24    28.90 
27    27.30 
06    16.40 

as 

11  13.00 
42  24.20 
04  38.50 
07    20.60 

a 

s. 

Bull.  122. 

.do 

Do. 

-do 

Do. 

-do 

Do. 

... 

.do 

Do. 

I 

C.  &G.  S i  Bull.  122. 

G.  S , 

do j         ^0.1 

.  -  .!Jitdllfe.e&  oy-*«4"  v^  ^^^^  ^^ 
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TENNESSEE— ContJnaed. 


Name. 


Houae 

McLean 

Short 

WarGkip 

Adkins 

Brushy 

Cro68 

Jelllco 

Apple 

walker 

Chucky 

Chllhowee,!.. 
English 

Haneover  .... 
Chllhowee,  2. . 
Chilbowee,4.. 

Guide 

Hinch.... 

Luper 

Melton 

Owen , 

Roy 

Texas 

Cardwell 

Grindstone  .. 

Harvey 

Mount  Love.. 
Short 

Bennett 

Versailles.... 

Barton 

Bayou 

Cow  Island... 

Bend 

Crawford  — 

Davis 

Ensley , 

Forrest 

Frame  Chuto 
Hopefleld  — 
Horn  Lake... 

Lake 

Leadbetter... 
Memphis 

Db 

Do 

Do 

Patterson 

Peterson 

Bock  Chute.. 

Vance,  jr 

Vance,sr 

Wolf  River  .. 
Watson 


Latitude. 


o       /  // 

86    06  42.90 

28  19.80 

82  52.00 

80  14.70 

38    00  42.75 

01  S7.SS 

11  55.20 

85  08.20 
860-870 

86    10  48.51 

10  26.86 


35 


86° 

60 

;  45 

54 


8«o 

89.50 


35  23 
85 
07 
26 
46 
67 
54 
86 
81 
19 


54.50 
04.90 

86'> 

11.70 

46.90 

24.70 

25.80 

68.10 

16.89 

84.80 

84.00 

27.60 

81.70 

35    40  59.82 

04  18.00 

23  33.10 

54  57.71 

52  14.78 

850-4MO 

86    55    57.47 
43    11.94 

86o«3«o 

35  12  16.63 

06  05.49 

00  10.18 

00  12.26 

06  54.00 

07  05.18 
04  10.88 

06  41.10 
10  57.76 

09  54.98 

01  19.50 

07  41.78 

06  08.40 

08  89.00 
08  89.85 
08  88.60 
08  87.50 

02  09.75 

07  46.06 
01  20.67 

07  39.66 

08  30.58 

10  06.18 
01  54.66 


Longitude. 


88o-«4o 

o         f  ff 

83  45  69.90 
55  47.60 
10  45.80 
01  88.00 

840-860 

84  51  52.98 
24  87.75 
18  62.80 

07  28.80 

86^-86° 

85  48  09.96 
20    86.68 

820-8SO 
82    58    42.80 

8«o.^o 
88    45    80.10 

17  61.60 

84O-860 

84  58    08.16 

00  28.00 
37  16.20 
14  08.00 
58  42.80 
47  20.17 

18  18.40 
29  88.84 
26  46.80 
54  88.40 

86o-86° 

85  40    47.61 

01  18.00 
17  44.90 
82  26.12 
58  22.44 

86O-K70 

86  87    11.06 


90 


»0O- 

06 
07 
16 
17 
08 
06 
09 
06 
04 
04 
12 
00 
00 
08 
08 
06 
08 
13 
Oi 
18 
06 
04 
08 
11 


910 

08.28 
88.44 
57.76 
66.78 
28.68 
46.91 
89.29 
20.86 
14.48 
27.02 
80.17 
18.40 
81.28 
15.46 
20.19 
16.50 
17.40 
52.91 
15.11 
52.91 
87.67 
26.90 
19.66 
17.84 


Authority. 


G.S 

...-do 

....do 

....do 

C.&G.S... 

...-do 

...-do 

....do 

...-do 

—  -do 

G.S 

—  .do 

C.&G.S..- 

— -do 

G.S 

..-do 

....do 

...-do 

—  .do 

..-.do 

do 

G.S 

...-do 

C.&G.  S... 

G.S 

.....do 

C.AG.8... 
.....do 

....do 

do 

Miss.R.C.^ 

....do 

....do 

....do 

....do 

...-do 

....do 

do 

....do 

.....do 

do 

...-do 

....do 

C.AG.S-.. 
Mi88.R.O.. 
L.8 

—  .do 

Mi8S.R.C.. 

.....do 

.....do 

.....do 

-...do 

.....do 

.....do 


Reference. 


BulL12& 
Do. 
Do. 
Do. 


Do. 


Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 


Do. 
Do. 


Do. 


Rept.*87. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Bept.  "84. 
Bept.  W. 
Final  Bept 

Do. 
Bept.*87. 

Do. 

Da 

Do. 

Da 

Do. 

Do. 


KENTUCKY. 


Howland 

Louisa  transit - 
Buena  Vista... 
Oakland 


Cave 88    32   39.81      83    04    23.42 


Mount  Sterling . 


88o-«9° 


47.18 
54.90 
44.10 
46.55 

88o-89<> 


87 
06 
23 
21 


08   28.40 


820-8SO 


82    50 
86 

48 


20.14 
06.15 
21.47 
52.70 


880-840 


C.&G.S. 
....do.... 
.-..do— . 
...do.... 

.do. 


65    50.90      G.Sa.2y.V=?.V 


Bept.'84. 
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KENTUCKY— Contdnued. 


Name. 


; 


Lexington  College  bnildiog 

Cox  Knob 

LoaisYllle 

Shelbyville 

Fnzier 

Preston 

Quicluand 

Waaeoto 

Wfllard 

Wolf 

Ballard 

Carr 

Gobom 

Cope 

QrosB 

High  Rocks 

Hunter 

High  Knob 

Hogtown 

Kaflor 

Kelson 

Orchard 

Pilot 

Bacooon 

Bice 

Bose 

Tnrkey 

WUIooghby 

Bear 

Bnshy 

OreenRiyer 

Lancaster 

London 

Bichmond 

Central  College 

Sand 

Stone  quarry 

Greensbnrg 

Oakland 

Henderson 

PWncah 

Gray  Knob 

Harlan 

I<ongsnar 

gBdntOap 

White  Eocks 

gfag 

Guthrie 

Hiftlmmp - 


Latitude. 


Longitude.    '    Authority. 


37 


37 


3T 


36 


•8° 

-8»o 

40 

37.60 

(S 

26.30 

88o_89o       1 

00 

26.40 

15 

06.00 

12 

45.40 

J70. 

880 

24 

02.00 

4H 

57.30- 

28 

08.30 

06 

44.80 

15 

86.30 

48 

34.40 

87° 

-880 

55 

18.40 

14 

20.20 

66 

56.20 

3r 

26.80 

80 

31.10 

47 

22.30 

28 

10.00 

14 

57.60 

37 

01.00 

27 

48.50 

43 

18.40 

06 

36.20 

12 

58.80 

00 

04.30 

22 

14.30 

27 

80.70 

27 

16.30 

55 

30.80 

870  4I80       1 

32 

06.00 

20 

04.50 

00 

14.00 

87 

10.50 

08 

02.20 

44 

30.40 

44 

82.80 

31 

12.40 

37 

56.20 

870-880       1 

16 

38.30 

870-88°       1 

02 

27.60 

870-880       1 

50 

24.80 

870-88°        1 

04 

50.20 

860. 

-870 

47 

16.20 

58 

54.70 

56 

22.40 

57 

16.50 

SO 

64.70 

860-870       1 

50 

50.00 

860-870       1 

38 

58.80 

880. 

■870 

34 

17.70 

o 

/        // 

84 

16   54.20 

30    21.00 

860-860 

85 

46    15.80 

45    28.80 

13    14.60 

820-880 

82 

40   06.60 

55    n.60 

56    46.20 

43    54.00 

22    58.80 

84    20.80 

88o-«4o 

83 

42    23.10 

06    38.50 

43    43.80 

18    51.00 

35    32.40 

46    36.70 

46    20.60 

58    40.70 

04    28.30 

24    58.00 

81    06.10 

44    05.80 

50    06.60 

50    20.60 

36    38.80 

88    16.80 

44   26.80 

53    07.60 

840-850 

84 

15   21.80 

26   51.20 

50    42.50 

34    43.30 

06    20.14 

18    02.64 

18    02.00 

52    08.80 

02    88.10 

85o-86^ 

86 

28    56.40 

860-870 

86 

15    18.80 

870-880 

87 

86    26.10 

88O-80O 

88 

35    56.10 

880-840 

83 

17    26.40- 

18    08.10 

02    30.60 

86    31.80 

27    08.30 

840-860 

84 

06    84.40 

870-880 

87 

00    36.15 

89O-90O 

88 

11    4).36 

C.AG.S 
....do... 

do... 

do... 

do... 

Q.S 

....do... 
....do.... 
....do..-. 

do.... 

.....do... 

....do... 
.....do... 
....do... 
.....do... 

do... 

do.... 

do... 

do... 

.....do... 
.....do.... 
.....do... 

do... 

do... 

do... 

.....do.... 

do... 

.....do... 
....do.... 

....do.... 
.....do... 
....do.... 
.....do.... 
C.  &  G.  S 

G.R 

C.  &  G.  8 

G.8 

....do... 

C.  &  G.  8 

....do... 

..-.do... 

....do... 

G.S 

do... 

do... 

do... 

.....do... 

.....do... 

C.  &  G.  8 

....do... 


Reference. 


BuU.122. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '84. 
Bull.  122. 

Do. 
Do. 


Rept.  '84. 

Do. 

Do. 

Bull.  122. 
Do. 
Do. 
Do. 
Do. 

Do. 


Rept.  '8t. 


OHIO. 


Andorer 

Ashtabula : 

Baptist  church -;---v 

Bouthwest  comer  passenger  depot 


410-420 

o        /  ft 

41    37    06.72 


52    02.70 
52    86.13 


800-810 

Of  n 

80    86    30.62 


47    01.60 
47    38.55 


L.  8... 
••....do. 


Final  Rept. 
Do. 
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OHIO— Continued. 


Name. 


Conneaut I 

Geneva , 

Saybrook 

Mesopotamia 

Qerman  Wallace  CoUego  cha];)el  ' 
spire.  I 

Stone  Methodist  church  spire 

Chester | 

Claridon , 

Cleveland :  I 

Light-house  on  high  liank  in  city . .  i 

Light-house I 

Euclid , 

Fairport :  i 

Light-house  on  bank ' 

Light-house  on  pier 

Grafton 

Little  Mountain 

North  Boyalton : 

Stone  Baptist  church  spire 

Frame     Methodist     church,    in  I 
northern  part  of  town,  spire.      i 

Olmstead '. 

Painesville :  i 

Episcopal  church  (spire)  on  west 
side  of  State  street. 

Spire  brick  Congregational  church 

Perry 

Rockport 

Boyaiton 

Thompson 

Warrensville ^ 

Willoughby 


Latitude. 


410-420 

o  /  '/ 

41    63  52.68 

51  14.20 

63  33.00 

26  60.08 

410-420 

il    22    06.10 


32 
30 

30 
30 
35 


Black  River  light-house 

Brownhelm 

Camden 

Cedar  Point  light-house 

Danbury 

East  base 

Elyria 

Green  Island  light-house. 

Huron: 

Presbyterian  church  spire 

Light-house 

Kellev 

Marblehead  light-house 

Middle  base 

Oberlin: 

Second    Congregational    church 
spire. 

Pointed  tower  at  Union  School 
building,  South  Main  street. 

Point  Pelee 

Sanduskv 

Court-house 

Townsend 

Vermillion 

West  base 


Cedar  Point 

Locust  Point 

Toledo : 

St.  Mary's  Catholic  church  spire. 
Astronomical  station,  182  west 
and  188  north  of  stone  marking 
intersection  of  Ontario  and  Mon- 
roe streets;  stone,  long  post,  of 
1881. 

Turtle  Island  light-house 

West  Sister  Island  light-house 


Columbus,  transit. 


Cincinnati 

Mitchell*s     observatory     (aban- 
doned). 


46.70 
02.88 
30.61 

06.13 
01.60 
37.30 


46  24.80 
45  41.60 
12  44.21 
26.34 


Longitude.        Authority.      Reference. 


18 

58.60 

19 

29.20 

22 

52.18 

48 

41.20 

48 

26.00 

48 

04.70 

27 

46.98 

19 

29.89 

41 

14.35 

28 

39.24 

40 

28.71 

410-420   1 

41  28 

28.90 

23 

18.46 

16 

26.04 

20 

17.40 

81 

11.94 

26 

28.68 

24 

55.41 

38 

48.90 

23 

42.60 

24 

08.10 

36 

17.  n 

82 

U.OO 

41 

47.87 

17 

28.90 

17 

26.20 

48 

50.72 

24 

84.43 

07 

13.80 

15 

43.48 

25 

12.70 

29 

02.32 

41° 

-420 

41  42 

37.77 

36 

54.88 

30 

32.10 

39 

08.65 

45 

06:80 

44 

13.10 

80''-40o   1 

39  57 

40.00 

89O-40O 

39  08 

20.00 

05 

54.00 

SOO-Hl-^ 


I 


80 


51.56 

47.00 

55.00    , 

54.09    I do. 


C.&  G.S. 
-do.... 
do.... 


810-82° 
81    51    06.30 


.do. 


61 
21 
07 

42 
42 
33 

16 
16 
59 
16 


..do 

-do. 


12.50 
17.20 
06.27    1 do. 

18.20    I do. 

09.80    ; do. 

05.20    I do. 


Final  Sept. 
Do. 
Do. 
Do. 


30.70    1 do.... 

48.80     do.... 

37.85    I do.-.. 

28.60    I do.... 


57    2S.96 

14    36.10 

14  44.30 
08  55.60 
47  32.30 
44  10.65 
02  87.47 
30  12.88 
26  25.77 
82o_88o 
U  06.30 
28.76 
46.78 
37.40 
20.30 
04.66 
44.06 


18 
17 
41 
60 


06 

52    04.10 


21.00 
51.10 
45.29 
43.40 
16.12 


13    10.60 
18    01.80 


41 
45 
42 
29 
21 
40 


02.65 
02.76 
41.90 
00.63 
50.40 
8.43 

880-840 
I    20    06.66 
06    21.38 

32    02.50 
32    30.60 


28  28.80 
06    30.00 

820-880 
82    59    42.15 

840-85° 
84    25    20.49 

29  45.75 


.do. 


.do 


.do. 
.do. 
.do. 
.do. 
.do- 
.do. 
-do. 


.do. 
.do. 
.do. 
..do. 
-do. 
.do. 
.do. 
.do. 

.do- 
.do. 
.do. 
.do. 
.do. 


..do..-. 
..do.... 


.do. 
do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 


..do... 
..do... 


.do. 
.do. 


C.  &  G,  S. 


...do 
do. 


Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


44    10.70    I do !         Do. 

44    10.40    , do ,         Do. 


Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Da 


Da 
Da 


Da 
Do. 

Rept.^. 

Da 


GOQgl^ 
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OHIO— Contiiiaed. 


Name. 


Fnidd 

Goold 

South  Point. 
Wray 


Latitude. 


ZHo-990 


38    85 


47.00 
27.64 
14.00 
42.32 


Longitude.        Authority. 


O           '            'f  \ 

82   88  06.85  1  C.&O.S 

40  66.46     do... 

85  26.00     do... 

27  88.71    j do... 


Reference. 


BnlL122. 
Do. 
Do. 
Do. 


INDIANA. 


Fremont 

NW.  corner  sec.  81,  T.  88  N.,  R.  14  E. 


Comer  sees.  2, 8, 10, 11.  T.  87  N.,R.  6  E.J  41 


JeiferBon 

8W.  comer  NW.  i  sec.  88,  T.  38  N.,  R 

8E. 
Corner  sees.  4, 5, 8. 9.  T.  87  N.,  R.11  E  . 
Lima,  tower  echoolhoase 


Van 


ongo 

an  Bnren. 


Carlisle 

Galena 

Michiaan  City 

High  school  spire 

Spve  Lintheran  chnrch. 

Light-bouse 

Otis. 


Penn. 

New  Carlisle : 

Spire  Christian  chnrch 

Snire  Methodist  Episcopal  chnrch. 
Sonth  Bend : 


Uniyendty  dome 

Spriiiffville 

cSrnw  sees.  17. 18. 19. 20.  T.  87  N.,  R.  8  B 
Comers©C8.2,fc,10.11,T.37N.,R.l  W.. 
6W.  comer  BEl  i  of  8W.  i  sec.  82,  T. 
8BN.,B.2W. 

8E.  comer  tec.  10.T.87  N.,R.  8  W 

NW.  comer  eedO. T.  86  N.,  R.  4  W. . . . 


Miner 

8E.  comer  of  NB.  i  sec  6,  T.  86  N.,R. 
7W. 

SW.  comer  of  SB.  i  of  SB.  i  sec.  27, 
T.7N.,R.11E. 


4 10-420 

840-860 

41    42   8S.09 
42   55.90 

84    57    58.97 
68    16.00 

L.S 

do 

Final  Rept. 
Do. 

410-42° 

41    40    54.80 

41  00.04 

42  16.10 

85o-.««o 
85    48    43.50 
48    80.08 
87    13.60 

do 

do 

do 

Do. 
Do. 
Do. 

41    08.40 
43    80.70 

41  84.66 

42  28.79 

16   28.80 
25    13.60 
16   08.70 
86    46.74 

do 

do 

do 

do 

Do. 
Do. 

Do. 

410-480 

41    40   06.16 

41  45.88 
44    07.79 

42  61.80 

42  45.40 

43  21.10 
35    18.65 
38    58.18 

860-870 
86    20    38.80 
40    82.13 
62    20.79 
68    47.60 
58    69.60 
54    21.80 
52    85.94 
12    26.72 

do 

do 

do 

do 

do 

do 

do 

do 

Do. 
Do, 
Do. 

Do. 
Do. 
Do. 
Do. 

42    22.80 
42    85.70 

80    4L90 
80    40.80 

do 

do 

Do. 

40    31.40 
42    11.00 
80    62.80 
80    04.40 

40  46.40 

41  89.00 

14    52.60 
14    20.90 
44    80.61 
12    57.30 
30    28.60 
40    83.40 

do 

do 

do 

do 

do 

do 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

80    52.20 
85    82.80 

44    19.70 
52   80.00 

do 

.--do 

Do. 
Do. 

410-420 

41    30    65.42 
36    05.10 

870-880 
87    14    18.68 
15    40.50 

do 

do 

Do. 
Do. 

800-460 

80    01    00.87 

860-860 
86    16    50.40 

C.&G.8 

Do. 

Illinois. 


Benton 

Deerfleld 

Bvanston: 

Center  tower  of  Northwest  Uni- 
versity. 

SW.  comer  sec.  25,  T.  41 N.,  R.  13  W 
Waukegan : 

Presbyterian  chnrch 

Court-house 

NW.  comer  sec.  6,  T.  46N..R.  12E. 

SE.  comer  sec.  24.  T.  46  N^  R.  11 E . 

8W.oomersec.»,T.43N'.,R.12E 

Park  Ridge 

Warren .......................... .. 

Antloch .'. 

Clinton 

Deans      Comers,      Congregational 
drarch. 


42o_48o 

42    29 

02.87 

10 

20.66 

06 

06.50 

00 

40.60 

21 

41.40 

21 

33.90 

20 

87.20 

21 

21.60 

10 

02.30 

00 

68.27 

21 

26.58 

420^80       1 

42    26 

08.67 

29 

30.34 

16 

38.60 

87O-880 


87    52 
60 


44.10 
46.94 


40  84.20 

49  34.40 

50  00.80 
50  58.60 

52  66.50 

53  06.40 
50  51.60 
49  40.50 
63  23.14 

88O-80O 

03  12.50 

62  01.15 

02  41.80 


....do 

-...do 

—  .do 

....do 

do 

do 

do 

....do 

....do 

-..do 

C.&Q.S.. 

TjigSiz60-c5y  > 


Final  Rept. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Bull.  122. 
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ILmNOIS-Continued. 


Name. 


I     Jjatitude.     i    Longitude. 


AaUiority.    i  Beferenoe. 


Fremont 

Palatine 

Spire  Methodist  Episcopal  church. 

High  school  building  flagstaff 

Rock  church 

SW.  comer  sec.  14,  T.  42  N.,  R.  10  B 

8W.oomer8ec.87,T.46N.,B.10E 


42o-4«o 


42 


16 
07 
06 
06 
22 
06 


Newark 

Rockton,  church. 
Boflcoe,  church  .. 
State Une  No.  1... 
Wadams  Grove .. 
Warren 


Galena: 

Northeast  comer  Methodist  Epis- 

coiuil  church. 
Intersection  of  fourth  principal  j 
meridian  with  State  hue.  ' 

Horseshoe  Mound 


Chicago 

Tower  of  waterworks 

Light-house 

.      Do 

Tall  tower  of  Chicago  University 

Shot  tower 

Crete 

Cyrus  Township,  SW.  comer  sec.  34, 
T.88N.,R.  IflW. 

Dalton,  prominent  brick  chinmey 

East  base , 

Frankfort : 

German  Lutheran  church 

Flagstaff  of  elevator 

Garden 

Grant 

Kankakee 

High  school  building  tower 

Southwest  comer  or  water  table 
of  court-house. 

First  Baptist  church  spire 

Lombard 

Lyons  Township,  NE.  comer  sec.  13, 

T.88N.,K.18W. 
Manteno 

Northeast  comer  Catholic  church. 

Methodist  church  spire 

Military  Academy 

Morgan  Park 

Baptist  church 

.  Orland. 

PaloB  Township : 

NW.  comer  sec.  8,  T.  87  N.,  R.  13 
W. 

Center  of  sec.  18,  T.  38  N.,  R.  13  W 
St.  Anne 

Catholic  church  spire 

West  base 

Willow  Springs 

Do 

Center  of  sec.  4,  T.  89  N.,R.  HE 

Centerofsec.8,T.80N..R.18W 

Comer  sees.  10, 11. 14,  and  15,  T.  84  N., 

B.13W. 
Comer  sees.  16, 16, 21, and  22,T.82  N., 

R  12  E 
Corner  sees.  27, 28, 33,  and  34,  T.d6  N., 

R  12  E 
NE.*oomer  sec.20,  T.32  N.,  R.  11  W... 
NE.  comer  sec.27,T.38  N.,R.  12  W.... 

NW.  comer  sec.  4,  T. 30  N.,  R.  11  E 

SE.comersec.l3,T.37N.,R.12W  .... 

8W.comer8ec.4,T.20N.,R.12W 

SW.comer  sec.20,  T.34N.,R.  11 W.... 

Rock  Island : 

SoutheaBt  comer  of  guard-houBO  . 
Astronomical  post  on  U.  S.  Arse- 
nal grounds. 


87.18 
02.94 
46.20 
48.80 
04.81 
87.50 
47.80 

42O-480 

42    29  55.62 

27  23.19 

28  37.97 

29  49.18 
24  58.94 

29  38.37 

42o-48° 

42    25    11.50 

30  26.10 

24    31.56 
410-420 

60    01.00 

20.50 
22.49 
58.60 
11.42 
53.57 
56.40 


41 


53 
53 
53 
49 
53 
24 
43 


38  50.20 

45  86.06 

20  45.00 

29  56.50 

26  24.48 

14  50.04 

07  06.19 

07  06.20 

07  09.00 

07  12.80 

54  07.70 

47  80.80 

14  54.96 

14  48.80 

15  09.00 
41  21.86 
41  28.60 
41  87.20 
34  20.08 

43  56.40 

47  08.60 

01  19.46 

01  36.20 

47  08.40 

43  86.98 

43  88.68 

53  49.50 
05  56.80 
26  27.00 

15  01.90 

84  20.10 

15  07.30 

45  50.80 

54  18.40 
41  30.50 
01  15.40 
24  47.50 

410-420 

31  01.50 

31  03.40 


88o-8»o 

o    '  /' 

88  (&  44.01 

02  26.62 

02  87.40 

02  81.10 

56  88.08 

02  88.40 

06  45.80 
89o_90o 

80  12  86.97 

04  16.41 

08  17.82 

04  25.98 

52  02.68 

60  16.87 
90O.91O 

90  26  66.70 

25  83.60 

23  69.71 

870-880 

87  50  26.78 

87  28.80 
86  52.20 
86  48.90 
86  45.20 
38  30.13 

88  40.50 
51  27.10 

17  08.40 

48  86.60 

60  68.80 

61  00.80 
48  35.98 
88  49.46 
61  40.68 
51  40.60 
61  88.80 


61 
60 


89.10 
25.02 


40 
40 


48  06.90 

liO  07.48 

60  12.60 

60  16.60 
82.96 
24.08 

40  80.60 

61  19.04 

61  26.90 

48  41.90 

48  16.04 

48  19.60 

48  40.88 

a  06.86 

51  06.76 

60  19.40 

61  84.40 
40  88.00 

50  19.60 

51  06.70 

87  88.80 

48  21.00 

60  64.00 

40  62.40 

48  56.80 

38  06.06 

900-91  o 

90  38  46.00 

83  40.10 


I 


L.S FinalRept. 


do 

do 

do 
C.&G.8.... 

L.S 

do 

C.&G.8.— 

do 

do 

—do 

do 

do 


Do. 
Do. 
Do. 

Do. 
Do. 


L.  S FinalR«T*. 

do I  Da 

C.  &a  S-...' 

L.  8 Do. 

do Do. 

do Da 

do !  Do. 

do I  Do. 

do Do. 

do !  Da 

do Da 

do Do 

do Do. 

do Do. 

do I  Do. 

do Do. 

do I  Do. 

do !  Do. 

do '  Do. 

do :  Do. 

do '  Da 

do Do. 

do Do. 

do Da 

do Da 

do  Da 

do Da 

do Da 

do •  Da 

do ,  Da 


....do... 


..do. 
-do. 
.-do. 
..do. 
-.do. 
..do. 
.-do. 
..do. 
..do. 


....do 

....do 

....do 

..-do 

...-do 

...do.:.-. 

....do 

...-do 


....do.-.- 
....do  — 

DV  >-_JVJ^ 


Da 

Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 

Da 

Da 

Da 
Da 
Da 
Da 
Do. 
Do. 


Da 
Da 
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ILLmOIS-Continaed. 


Name. 


Latitiide. 


Liongittide. 


Butler 

Clifton 

Northeast  comer  Congregational 
church. 

Schoolhonse  tower 

Fairmoant 

Methodist  chnrch  spire 

Baptist  church  spire 

Hoopeston  Methodist  chnrch  spire... 

Pilot  Grove 

Spring  Creek 

Watseka 

Gourt-honae  tower 

Comer  sees.  8,  9, 16,  and  17,  T.  80  N., 

R.  13  W. 
Corner  sees.  88  and  84,  T.  29  N.,  R.  U 

W. 
NE.  comer  aec.  2,  T. » N.,  B.  13  W ... 
NE.  comer  sec  sk,  T.  26  N.,  R.  18  W .. 
8E.  comer  sec.  8,  T.  18  N.,  R.  18  W.... 
BE.  comer  sec.  86,  T.  27  N.,  R.  13  W. .  . 
SE.  comer  sec  86,  T.  28  N.,  R.  18  W. . . 
SB.  comer  sec.  86,  T.  23  N.,  R  18  W. . . 
8W.  comer  of  SE.  i  ot  sec.  81,  T.  26 
N.,  R.  14  W. 

Champaign,  Illinois  Industrial  Unl- 
yenaty,  center  of  east  tower 

Mayview 

Pazton 

Congregational  church  spire 

Swedian    Eyangelical  Lutheran 
church  spire. 
Bantoul 

Steeple  with  crofls 

White  steeple 


40 


40O-41O 

/        It 

86  18.86 

24  17.70 

56  14.29 

56  08.60 


15.90 
85.84 
45.10 
43.20 
02.00 
12  08.60 
40  00.18 
08.09 
28.90 
07.10 


28 


56    86.80 


46 
35 
01 
46 
24 
24 
40 


19.00 
19.70 
86.30 
19.00 
05.00 
05.70 
46.50 


40O-41O 

40    06    33.10 


Sydney,  tall  chimney 

Center  sec  36,  T.  22N.,  R.  10  E 

Comer  socs.  7  and  18,  T.  19  N.,  R.  10 
E,  and  sees.  12  and  18,  T.  19  N.,  R. 

Comer  sees.  14, 15, 22,  and  28,  T.  28  N., 
R.10E. 

Land  surrey  comer  \  mile  E.  of  cor- 
ner of  sees.  14, 15, 22,  and  28,  T.  28  N., 
R.10E. 


Qlllham 

Hamilton 

Church  spire 

Lima  Lake 

Rapids 

Warsaw 

Methodist  Eirisoopal  church  spire. 

Presbyterian  church  spire 

Worstor 


06 
26 
27 
27 

10 
18 
18 
01 
19 
06 


52.96 
40.47 
87.70 
28.00 

13.84 
37.80 
41.70 
25.60 
12.20 
47.80 


26    30.80 
26    39.90 


BeUeAir 

^shoolhouse  tower 

Methodist  church  steeple. 


Presbyterian  church  spire 

Methodist  church  spire 

Mnrshftll  Catholic  church  steeple 

Martinsville 

Palermo 

Paris: 

Methodist  church  spire 

Christian  church  steeple 

Center  of  sec.  5,  T.  16  N.,  R.  13  W . ... 
Center  of  sec  16,  T.  ION..  R.  13  W... 
Corner  of  sees.  4  and  5,T.  8  N.,  R.  1£ 
^  W.,  and  sec.  82,  T.  9  N.,  R.  13  W. 
Comer  of  sees.  6,  6,  7,  and  8,  T.  16  N., 

B.13W. 
Southwest  comer  of  sec.  4,  T.  12  N., 
B.18W.  I 


870-88° 

87    47  40.98 

46  54.55 

56  16.74 

66  08.90 


11.00 
48.78 
44.80 
51.10 
00.20 
12.60 
30.11 
17.39 
09.00 
45.00 


66    86.50 


11.50 
07.80 
87.10 
12.50 
46.80 
89.00 
00.50 


88o-««o 
88    13    88.60 


47 
47 
60 
47 
45 
45 


07 
02 
06 
05 

02 
09 
00 
04 
01 
07 


21.47 
08.20 
00.80 
24.40 

06.67 
26.80 
88.60 
10.70 
52.20 
28.90 


Hunt  City. 


40O-41O 

40  18 

41.16 

24 

12.26 

28 

34.60 

10 

13.14 

26 

16.66 

22 

01.44 

21 

40.25 

21 

38.11 

22 

49.90 

8»o-4«o   1 

39  10 

36.88 

18 

06.80 

17 

58.40 

30 

51.85 

38 

28.70 

33 

08.60 

23 

16.40 

18 

66.71 

62 

38.82 

36 

46.60 

36 

86.20 

62 

21.60 

19 

08.40 

10 

86.20 

61 

65.50 

80 

48.30 

89^ 

-40° 

39  13 

33.42 

08 

58.76 

08    27.70 
02    10.60 


910-92° 

01    26  08.69 

21  80.64 

20  62.86 
24  40.15 

21  49.71 
26  40.96 
26  05.39 
26  14.81 
21  54.38 

87O-890 

87  52  00.33 

59  02.10 

69  27.90 

61  48.11 
56  11.00 
56  22.20 
41  40.90 

51  15.48 

62  08.20 

41  41.60 

41  38.90 

52  16.20 
51  10.60 
62  82.00 

51  42.00 

52  06.40 

880-890 

88  01  07.18 
00  67.21 


Authority. 


L.S FinalRept. 

do Do. 

do !         Do. 

do Do. 


Reference. 


....do.. 
....do.. 
...-do.. 
...-do.. 
..-.do.. 
....do.. 
.....do.. 
.....do.. 
...-do.. 
....do.. 

....do.. 

.....do.. 
....do-. 
....do.. 
...do.. 
....do-. 
...-do.. 
....do.. 


..do 

I 

..do 

..do 

..do 

..do 

-do 

..do 

..do 

..do 

..do 

..do 


.do 

.do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 


M18S.R.C  ....  Rcpt.  '84. 

....do 1         Do. 

...-do Rept.'88. 

^..do Rept.'84. 

do Do. 

...-do Do. 

do Rept.'88. 

do Do. 

do Rept.»84. 


L.  S FinalRept. 


-do., 
-do- 
-do- 
-do., 
.do., 
-do., 
-do- 
.do- 


.do 

.do 

.do 

-do 

.do 


do. 

do. 


.do. 
.do. 


op8 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
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Name. 


Latitude.     I    Longitnde.        Authority.      Reference. 


LynnOroye 

Mattoon 

Oakland 

Westfteld 

Methodist  church,  high  steeple... 

CJomers  of  T.  18  N.,  R.  10  E. ;  T.  17  N., 
R.  10  E. ;  T.  17  N.,  R.  9  B.,  and  T. 
18  N"    R  0  Ei 

Ck>mer  sees.  26, 28, 85,  and  a6,T.  12  N., 
R.10E. 

Land  survey  mark  4  mile  west  of  cor- 
ner of  sees.  25, 28, 86,  and  88,  T.  15  N., 
R.10E. 

NE.  comer  sec.  18,  T.  9  N.,  R.  11  E .... 

NE.  corner  sec.  7,  T.  7  N.,  fractional 
R.  11 E. 

N W.  comer  sec.  7,  T.  7  N.,  R.  14  W . . 


Belleview  . 
Hamburg. . 

Long 

Peets 

Wilson 


Gard 

Marble  Head. 

Inner  base 

Outer  base 


Qnincy  .. 
Catho 


Calholic  church  spire. 

Court-house 

Rockport 


Claremont 

Oblong 

SE.  corner  sec.  82,  T.  7  N.,  R.  18  W.... 


Check  base 

I>enver 

Dundas,  tower  Baptist  church 

East  base , 

Mound 

Olner: 

Tower  schoolhouse,  comer  of 
Kitchell  avenue  and  Church 
street. 

Dome  of  court-house 

Spire  Immanuers  kirche 

Onion  Hill 

Parkersburg 

St.  Biarie,  Ciktholio  church 

West  base 

Comer  sees.  16,  18, 21, 22,  T.  4  N.,  R. 

9E. 
Comer  sees.  19, 80,  T.  2  N.,  R.  11  E., 

and  sees.  24, 25,  T.  2  N..  R.  in  E. 
NW.  comer  sec.  29,  T.  4  N.,  R.  14  W. . 
Gtorman  Reformed  church,  in  sec.  8, 

T.  4N.,R.  HE. 
SW.  comer  NW.  isec.  8,T.  4  N.,  R.  11 E 

NE.  comersec.  2,T.  4N.,R.9E 

NE.  corner  sec  23,  T.  5  N.,  R.  10  E.... 
NE.  comer  sec.  21,  T.  5  N.,  R.  10  E.... 
NW.  comer  sec.  19,  T.  5  N.,  R.  HE... 
Comer  sec8.1,2,ll,12,T.5  N.,R.  lOE. 

Reagan ? 

Alton 

Catholic  church 

Schoolhouse,  No.  5 

Bocan 

Brewerville 

Cahill 

Calhoun , 

Clark  Mound 

County  Line 

Droege 


89O-40O 

o         /  /' 

38  68  09.97 

29  10.00 

42  81.90 

27  16.94 

27  21.40 

58  08.40 


2S  58.70 
42  38.20 


13  57.40 
04  08.20 

01  06.80 

S9O-40O 

39  21  55.20 

14  08.76 

28  49.67 
08  18.90 

02  23.54 

8»o-40o 

39  39  08.99 

60  41.52 

29  04,94 
27  48.74 
68  31.00 
65  08.83 
56  08.67 
32  48.81 

«80-«»o 

38  45  28.76 

60  64.68 

59  61.80 

88o-4»o 

88  48  20.78 

48  18.18 

50  08.10 

51  44.29 
54  08.88 

43  42.00 


43  60.60 

43  42.80 

48  57.72 

34  6L73 

55  68.70 
51  38.78 
48  28.70 

36  07.20 

45  42.50 

48  21.10 

48  48.80 

49  08.50 
61  60.80 
61  47.90 
51  61.90 

68  87.10 
880-890 

I    01  29.48 

880-lieo 

I    63  30.98 

63  25.88 

63  81.Tr 

22  18.48 

08  86.35 

69  24.38 

56  28.78 
34  45.75 
08  42.21 
58  44.77 


08  88.66 

23  08.00 

02  85.30 

02  41.88 

00  01.80 

07  24.00 


02  43.00 
02  50.00 


00  33.60 

01  25.80 

01  26.90 

90  47  89.86 
43  04.84 
65  27.68 
39  62.88 

i    40  82.85 
910.920 

91  06  52.91 
22 
01 
02 
24 


24 
00 


22.50 
19.09 
10.35 
51.18 
17.01 
28.17 
68.40 


870-880 
87    69    41.54 
62   80.64 
62    17.80 

880-89° 


01 
12 
06 
01 
08 


68.29 
44.88 
03.80 
85.  TT 
24.16 


05  12.00 


05  08.70 

04  58.60 
10  27.97 
01  49.88 

01  30.90 
08  09.04 
12  22.10 

02  18.00 

00  U.90 

01  60.00 

02  18.90 
10  06.40 

03  25.60 

05  4L20 

02  18.40 

06  26.20 

800-90° 

80    69  08.01 

90O-4»lo 

90    11  86.62 

10  89.84 

10  12.27 

16  88.89 

03  28.89 
40  20.75 
84  85.88 

04  18.07 

07  21.38 
87  23.26^ 


I 


L.S Final Rept 


do 
do 

::±:::- 

....do 


do 

do I 


..do 

..do 


..do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 


Do. 


Mi8S.R.C....   Rept.'84. 

do (        Do. 

do Ek). 

do I         Do. 

do t        Do. 


.do Do. 

.do Do. 

-do I        Do. 

-do ,        Do. 

-do Do. 

.do '  Rept. '88. 

-do Da 

.do Rept.*84. 


L.  8 1  Final  Rept, 


.do 
-..do 


-do. 
.do. 
.do. 
.do. 
.do. 


....do 


.do. 
.do. 
-do. 
.do. 
.do. 
.do- 
.do. 

-do. 


.do 

-do 

.do 

.do 

.do 

-do 

-do 

.do 

-do 


Miss.  R.  C 

....do. 

...-do. 

do. 

do. 

do. 

do. 

..--do- 

dol 

i=zecid©V 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

R«pt.'84w 
RepfW. 

Do. 
Rept*84. 

Do. 

Do. 

Do. 

Do. 


;i33gliS: 
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Nmme. 

TAtitnde. 

LfOngitnde. 

Anthorlty. 

Reference. 

Dryer 

S80.J90 
o       /        // 

36  20    06.33 
66    04.07 

57  20.64 

50  51.51 

53  02.06 

40  86.43 
68    22.48 
25    43.06 

54  41.55 

55  11.30 

56  58.38 
10    22  40 
48    08.12 
54    43.5J 
46    16.76 

56  12.84 

51  82.01 

58  21.03 

52  81.18 
18    85.66 

53  55.24 
43    08.85 
66    20.12 
42    05.33 
58    43.32 
14    24.24 

8704WO 

37  07    23.82 
34    32.07 
25    17.94 

06  31.43 

54  00.65 
54    56.36 

10  56.75 

14  00.04 

04  08.17 

41  36.77 

05  35.06 

57  41.83 

11  05.83 
51    64.74 

04  50.32 
08    00.04 
02    21.94 

40  21.42 

07  26.46 

05  10.41 
30    87.42 
10    05.16 

04  25.00 

15  05.07 
01    28.07 

05  29.00 

41  81.23 

12  30.01 
46    18.45 

MO-870 
36    50    47.00 

900-91  o 

0          >            /' 

00    11    65.71 
18    40.13 
22    10.12 
06    26.25 

10  20.84 

06  32.02 
27    08.82 
13    42.67 

13  13.21 

14  00.35 
30    04.41 
12    58.13 

07  05.82 
81    44.55 

06  60.66 
16    40.01 

07  48.01 
20    41.17 
06    41.68 
18    05.65 

12  10.28 

08  60.74 
20    06.18 
00   28.01 
32    28.42 

16  26.40 
89O-90O 

80    22    43.05 

26  06.67 
20    42.20 
24    82.43 
48    43.56 
40    21.22 
22    44.84 

27  14.08 

14  43.21 
30   00.16 
22    58.78 
55    07.40 
26    16.30 
44    40.35 

15  55.00 

13  02.60 
U    31.84 
38    41.57 

24  80.71 
20    54.05 

25  58.33 

25  28.60 
18    35.23 

26  42.00 

11  23.10 

17  60.58 
24    10.67 

27  15.86 

28  24.07 

89O-90O 

80    00    31.20 

Mifl8.R.C.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

L.  8 

Rept.  '84. 
Do. 

FAgl9  Ncfit 

HHmh 

Do. 

Geeier                                  

Do. 

»)w»  Works 

Do. 

OillAp 

Do. 

Grafton 

Do. 

GummfTshliner          .          -  

Do. 

Hop  Hollow 

Do. 

Hull 

Eto. 

Keel 

Do. 

Kidd-                                

Do. 

Hoore 

Do! 

Do. 

Pettingm....7. 

Do. 

BeOil.. 

Do. 

Do. 

Hi  vermouth                     - 

Do. 

'Rt*«»a11  .                                  

Do. 

SaltBlnff                       

Do. 

SawmiU 

Soechtiir.                       

Do. 
Do. 

Starr                                      

Do. 

Sugarloaf .           

Do. 

Thompeon                            

Do. 

Do. 

Atherton    ..                  

Do. 

Biff  Mnddy                            

Do. 

Binff  T^Um 

Do. 

Bnmhaxn                                 

Do. 

Chester 

Do. 

Rept.  *88. 

Clear  Creek 

Rept.  -84. 
Do. 

Day 

Dickey..                             

Do. 

Foantain  Blnif - - 

Do. 

Goose  Inland                           

Do. 

ir«ii1ra«1rU 

Rept.  *88. 
Rept.  '84. 

T^anmr 

Mfin^lrAAi* 

Do. 

Murray - 

Do. 

Kimbos                                    

Do. 

North  hase 

Do. 

O'Hf^TTah                           

Do. 

Powers  Island              

Do. 

Profnieed  Land                  

Do. 

Rich 

Do. 

BantftFe                                

Do. 

Scndder  

Do. 

Sexton                                  

Do. 

South  base   

Do. 

BpieseMlil                       

Do. 

Swallow  Bock 

Do. 

Thebes                        

Do. 

Worthen 

Do. 

CWro                   

Final  Rept. 

MICHIGA^ 

\. 

Iflle  Bovale       

480-490 

O        f         n 

48    07    43.58 
06    23.60 

470-480 
47    10    37.70 
26    46.65 

470-480 
47    08    33.40 
08    42.06 
04    20.27 
460-470 
46    04    82.01 
01    47.76 

880-890 
0       /          // 

88    33    37.01 
34    45.60 
870-880 

87  13    23.10 
47    38.17 

880-890 

88  34    10.20 
18    50.86 
30    45:21 

86o_86o 
85    22    41.20 
05    15.61 

L.  B 

Final  Rept. 

Ti{<vht..'h/mfiA 

do 

do 

do 

do 

do 

do 

urg,i,^:DyG( 

Do. 

fltuDTiArd  Rock,  dav  bea^v^n  .  _ 

Do. 

Vulcan         

Do. 

'fiS^TiVlln  alia.fi'.  lirmAA             _    

Do 

Travflnm  Point              

Do. 

Wheat  Kate               *      

Do. 

BlddlePoint                       

'\r^cmiO 

Maniton  Payment 

po^ 
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Name. 


Divide 

Qrand  Island 

Manistiqne 

MudLoie 

Shelter  Bay 

Sturgeon 

NW.  corner  of  NE.  i  sec.  16,  T.  4S  N. 

R  10  W 
NB.'  comer  sec.  27,  T.  46  N.,  R.  19  W 
SB.  comer  sec.  4,  T.  46  N.,  R.  20  W.. 


Baldwin. 

Carp 

Dexter . . 
P. 


Granite  Island 

Light-bonse 

Hnron  Island  light-house . . . 

Huron  Mountains 

Ives  Hill 

Marquette : 

Ught-honse 

Methodist  church  spire . 

City  hall  dome 

MountMesnard 

Morgan 

Saginaw 

Triloba 


Crebassa 

Middle 

North  base 

Portage  River  light-house  . 

Quaquaming 

South  base 


Ontonagon  County  light-house . 
Porcupine  Mountain 


Beaver  Tail 

Bois  Blanc  Island 

East  base 

Groe  Cap 

Mackinac  Island _ 

Mast 

Pointe  auz  Chdnes 

PointeFuyard 

Pointe  St.  Martin 

Rabbit  Back 

Round  Island  astronomical  station. 

St.  Ignaco 

Spectacle  Reef - 

West  base 


Beaver  Island. 

Cathead 

Gku*den  Island. 
auU  Island.... 
Hat  Island  . 


High  Island . 
iSdd     " 


ddle  Village.. 
North  Fox...... 

North  Manitou  . 

Pine  River 

Point  Patterson. 

SeulChoix 

Scott  Point 

South  Fox 


Boyer  Bluff 

Burnt  Bluff 

Fishdam 

Northwest  Manitou 

Peninsula  Point  light-house. 

Pine  Hill 

Rock  Island 

South  Manitou 


Latitude. 


46?-47o 


Longitude.       Authority. 


O        '         //  o        /     »    // 

46    21    41.1)3    !  86    30    87.71 


31  43.34 

41  36.40 

08  31.67 

35  66.05 

19  14.00 

48  24.45 

28  17.93 

60  16.96 

02  28.07 

41  10.96 

02  31.40 

41  17.40 

21  44.00 

30  27.70 

19  06.50 

48  13.90 

460-470 

870-880 

46  32  57.86 

87  36  06.25 

80  06.70 

25  06.84 

30  02.57 

47  33.91 

28  18.28 

86  65.47 

43  15.47 

24  41.29 

43  15.00 

24  43.70 

67  47.70 

68  56.40 

62  42.30 

66  17  60 

40  26.19 

60  05.06 

32  47.90 

22  84.70 

82  43.40 

23  81.70 

82  30.00 

28  47.60 

80  48.34 

23  69.23 

31  48.26 

30  55.32 

27  41.10 

43  00.52 

36  17.94 

29  21.83 

460-470 

88O-80O 

46  60  00.82 

88  24  18.17 

66  65.00 

14  22.75 

66  48.01 

26  68.46 

68  41.10 

24  60.70 

52  20.23 

22  21.79 

62  17.76 

29  16.76 

460-470 

80O-90O 

46  62  27.80 

88  19  33.40 

47  01.06 

43  60.84 

460-460 

840-860 

45  67  56.72 

84  10  15.24 

46  19.12 

21  21.47 

46  22.14 

42  02.99 

52  57.81 

50  06.98 

61  28.78 

86  58.06 

84  28.44 

06  26.89 

65  30.82 

54  48.49 

65  58.07 

22  48.77 

68  10.21 

81  65.29 

65  17.84 

43  18.97 

60  06.81 

86  44.60 

61  09.12 

43  36.00 

46  05.02 

08  10.78 

47  13.80 

46  22.40 

460-460 

860-860 

45  36  25.66 

85  29  49.27 

10  58.09 

87  05.66 

49  19.46 

81  13.82 

42  09.24 

60  00.32 

40  01.87 

17  57.18 

43  54.35 

41  01.60 

34  42.39 

06  18.43 

28  00.94 

46  26.25 

08  51.52 

68  44.82 

19  65.73 

14  60.48 

58  04.29 

39  16.18 

65  14.69 

64  40.40 

67  84.68 

41  44.46 

24  58.06 

61  37.49 

460-46° 

860-870 

45  25  12.81 

86  66  11.48 

41  09.73 

42  88.83 

57  87.33 

29  34.19 

09  28.00 

02  46.62 

40  04.60 

68  02.40 

51  36.96 

53  65.48 

24  53.11 

40  00.00 

00  35.24 

00  01.74 

I 


Final  Rept. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Bull.  122 

Do. 

Do. 

Do. 
Final  Rept. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

O.S Bull.  122. 

do I         Do. 

L.  S Final  RepL 


L.S 

....do 

....do 

...do 

do 

....do 

....do 

....do 

...do 


a.  8 

do 

do 

do 

L.  S 

do 

do 

do 

do 


.do. 
-do- 
.do. 
.do. 


..do. 
.do. 
.do. 
do. 
.do. 
..do. 

..do- 
..do. 

-do. 
..do. 
.do. 
.do. 
do. 
.do. 
-do. 
-do. 
-do- 
.do. 
..do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
-do. 
-do. 
.do. 
do. 
-do. 
-do. 
-do- 
.do. 
-do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Do. 
Do. 

Da 
Do. 
Da 
Da 
Do. 
Do. 
Do. 


mzeo^Go6gl?^ 
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Name. 


Latitude. 


Longitude. 


Authority. 


Reference. 


BarkBiTer 

Cedar  Eiver 

Door  Bluff 

FordBiTor 

Do 

Menomonee,  new  primary  triangula- 
tion  station. 

Rocbereau 

8E.  comer  sec.  12,  T.  38  N..R.  23  W... 

Pointeaux  Barques 

BigCharitv 

Charity  lifluit-house 

Gpavefly  Point 

Little  ChMity 

Mason  Creek 

Pointe  an  Sable 

Tawas  Ufl^t-house 

Tawas  Point 

Wliitestone 

Pyramid  Point 

Pointeaux  Bees  Seles 

Bleeping  Bear 

East  base 

Fish  Point 

Flint: 

Intersection  of  Keasley  and  East 

streets. 
Intersection  of  Eeasley  and  Sagi- 
naw streets. 
Lapeer: 

Intersection  of  Calhoun  and  Lib- 
erty streets. 
Intersection     of    Calhoun    and 
Franklin  streets. 

Nyaquonk 

OakPoint 

Observatory 

Pine  River 

Pointeaux  Gres 

Quannakissee 

Saginaw  River  light-house 

Saginaw: 

Court-house,  east  comer 

Jail,  south  comer 

Intersection  of  Adams  and  Wash- 
ington streets. 

Sebonin 

West  base 

Wildfowl 

NE.  comer  sec.  26,  T.  12  N.,  R.  4B.... 
8W.  comer  of  8W.  i  of  sec.  32,  T.  8 

N.,R.10B. 
St.  Johns: 

Intersection  of  axes  of  State  and 

Ottawa  streets. 
Comer  stone  at  northwest  comer 

of  court-house. 
Intersection  of  axes  of  Clinton 
avenue  and  State  street. 
St.  Louis,  intersection  of  Washing- 
ton and  Mill  streets. 
NW.comer  sec.  16,  T.  7  N.,  R.  2  W  ... 
SW.comer  sec.  19,  T.  12 N.,  R.  2 W ... 

Stanton: 

County  record  office,  northwest 
comer. 

Intersection  of  Main  and  Cam- 
bum  streets.  _    

8W.  comersec.  31,  T.  11  N.  Jl.  6 W 

8W.  comersec.  18,  T.  12  N.,  R.  12  W 


Barker. 

Biddle.. 


460-460 

o       /        // 

45    34  30.78 

25  48.62 

17  46.97 

41  05.34 

41  12.16 

06  12.78 

17    41.28 

41  12.90 

440-450 
44    04    U5.58 

440-450 
44  02  17.46 
02  16.30 
02  58.79 
00  08.81 
11  89.66 
20  17.79 
15  35.40 
15    38.14 

00  24.72 
440-450 

44  58  0(.40 
440-450 

44  41  48.58 
52  22.69 
4«o_44o 

43  54  55.71 

42  49.02 

01  11.71 
01  01.20 


06  08.60 

08  07.80 

47  24.74 

58  29.77 

54  39.79 

58  42.70 

69  27.88 

37  08.81 

38  37.80 

25  06.70 

25  06.40 

25  02.00 

51  32.16 

54  39.15 

51  24.68 

26  27.10 
08  26.30 

4SO-440 

48  00  02.60 

00  00.10 

00  02.39 

24  83.00 

00  02.80 

24  33.00 
4SO-440 

43    17  29.00 

17  30.70 

17  30.70 

25  26.10 

420-480 

42    07  39.50 

08  02.90 


870-S80 


87 


14  25.94 

19  35.05 
OB  54.60 
06  01.35 
06  09.40 
85  27.75 

26  12.51 
06  UB.40 
8«o-8«o 

82  57    32.52 

880-840 

88    26  27.97 

26  27.70 

84  44.06 

28  02.72 

33  20.84 

20  03.64 
26  37.70 
26  29.19 
33  54.88 

850-860 

85  55    28.16 
860-870 

86  14    59.36 
04   06.05 

8«o_84o 

83  19    10.78 
31    39.49 

41    06.45 

41    29.30 

18  63.50 
18    63.40 


82.76 
40.08 
5L00 
18.62 
38.96 
10.09 
17.50 


57  50.30 

57  48.40 

57  60.20 

26  57.65 

28  56.71 

21  28.39 

57  25.30 

18  55.60 

840-860 

84  33  47.00 

33  37.20 

83  86.60 

36  24.70 

83  5L10 

36  19.00 

850-^60 

85  04  58.40 

04  52.50 

05  03.20 
48  10.40 

880-840 

83    08  26.30 

06  17.80 


L.S.-. 
....do. 
....do. 
...-do. 
....do. 
....do. 

....do. 
....do. 

....do. 

....do. 
....do. 
-...do. 
....do. 
....do. 
....do. 
....do. 
....do. 
..-.do. 

....do. 

....do. 
....do. 

....do. 
....do. 

....do. 

....do. 


....do 


do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 


-do. 
.do. 
.do. 
.do. 


.do. 
.do. 


.do. 
.do. 


-do. 
.do. 


-••uiiMraavY'^ 


Final  Rept. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 


Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
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MICHIGAN-Continned. 


Name. 


Brodbead 

l>etroit : 

Astronomical  post  (east  pier)  in 

lake  observatory. 
Intersection  of  axes  of  WashinK- 
ton  and  Grand  River  avennea 
Spire  St.  Panrs  Episcopal  chnrch. 
on  northeast  corner  of  Con- 
gress and  Shelby  streets. 
Tower  of  llre-enginc  house  on 

Bossell  street. 
East  pier  lake  sorrey  observa- 
tory. 

Eoorse 1 — 

Field 

Howell : 

Astronomicalpost 

Intersection  alggina  and  Monroe 

streets. 
Intersection   of  axes  of   Grand 

River  and  Hi^ns  streets. 
Southwest  comer  of  court-house. 

North  Wyandotte 

Pointe  Monill^ 

PontJac : 

Methodist  Episcopal  church  spire. 
Intersection  of  axes  of  Saginaw 
and  Church  streets. 

Court-house  cupola 

SE.  comer eec.  29,  T.  3  N. ,  R.  10  E.  . 

River  Rouge 

Tecumseh  Presbyterian  church 

Sufinir  Island 

NW.comer  sec.l,  T,2N.,R.4E 

SE. corner,  sec. 20,  T. 3  N.,  R.  10  E 

Bunday  

Charlotte : 

Intersection  of  axes  of  Oliver  and 
Stoddard  streets. 

Jail,  northwest  comer 

Corunna: 

Intersection  of  axes  of  McArthur 

street  and  Shiawassee  avenue. 

Intersection  of  axes  of  Shiawassee 

avenue  and  Flint  road. 
Court-house,  southwest  comer . . 
Northeast  corner  schoolhonse  on 
comer  of  State  street  and  Shia- 
wassee avenue. 
Jackson : 

Comwell  &  Emerson's  chemical 

works,  brick  chimney. 
Hibbard  House,  northeast  comer. 
First  Methodist  Episcopal  church 

spire. 
Intersection  of  axes  of  Main  and 

Mechanics  streets. 
Michigan  State  Prison,  main  tower 
Intersection  of  axes  of  Main  and 
Jackson  streets. 
Lansing  : 

Dome  of  capitol 

Intersection  of  Washtenaw  and 

Washington  avenues. 
Intersection  of  Michigan  and  Cap- 
itol avenues. 
Marshall . 

Intersection  of  Kalamazoo  ave- 
nue and  Mansion  street. 
Court-house,  northwest  comer . . . 
NE.  comer  sec.  16,  T.  4  N.,  R.  2  W  .. . . 
NE.  corner  sec,  18,  T.  2  N.,  R  6  W.... 
NW.  comer  sec,  2,  T.  8  8.,  R.  1  W  .... 
NW.  comer  sec.  25,  T.  2  S.,  R.  6  W. . . . 

SE.  comer  sec.  8,  T.  5  8.,  R.  IW 

SW.  comer  sec.  28,  T.  7  N.,  R  3  E  .... 

AUesan: 

County  record   building,  north- 
west comer. 


Latitude. 

Longitude. 

'    Authority. 

i  Reference. 

1 

420-4SO 

O           /            " 

880-840 

o        '         // 

42    00    30.50 

88    08    15.90 

L.8 

Final  Rept. 

20    00.80 

08    07.40 

do 

Do. 

20    01.40 

08    04.50 

do 

Da 

10    45.90 

02    58.60 

do 

Do. 

20    41.00 

02    21.50 

do 

Do. 

10    58.65 

08    08.60 

do 

Do. 

15    21.40 
17    84.20 

08    00.50 
06    23.10 

do 

do 

Do. 
Do. 

36    00.24 
36    11.18 

55    44.26 
55    50.85 

Ex^.Corps.. 

Rept '78. 
FiiutlRept. 

Da 

36    23.20 

56    42.60 

do 

36    24.50 
12    49.20 
00    40.60 

55    41.40 
08    48.50 
10    53.70 

do 

do 

do 

Do. 
Do. 
Do. 

38    08.20 
38    06.70 

17    20.50 
17    22.60 

do 

do 

Do. 
Do. 

38    22.00 
38    06.06 
16    15.40 
00    15.00 
06    25.40 
35    59.00 
38    07.00 

17    30.00 
17    15.00 
07    34.90 
56    54.00 
06    35.40 
56    01.60 
17    15.50 

do 

do 

do 

do 

do 

do 

do 

Do. 
Do. 
Do. 
Do. 

Do. 

4«o_4«o  ^ 

42    08    16.04 

840-S60 
84    27    42.10 

do 

Do. 

33    58.96 

60    01.20 

do 

Do. 

38    52.40 

50    13.00 

do 

Do. 

58    62.00 

07    02.90 

do 

Do. 

58    37.92 

07    02.85 

do 

Do. 

56    54.80 
58    47.50 

07    00.80 
07    06.00 

do 

d*> 

Do. 
Da 

15    45.50 

24    23.90 

do 

Da 

14    48.90 
14    60.00 

24    18w70 
24    30.60 

do 

do 

Da 
Da 

14    40.40 

24    10.20 

do 

Da 

14    34.70 
14    48.40 

24    36.60 
24    30.00 

do 

do 

Da 
Do. 

43    66.10 
43    47.60 

:»    23.20 
33    11.20 

do 

do 

Do. 
Da 

43    55.79 

33    16.95 

Da 

16    24.70 

57    49.20 

do 

Da 

16    16.70 
44    21.90 
34    04.30 
14    49.30 
10    27.60 
03    55.00 
58    11.20 

57    47.00 
32    87.40 
50    10.10 
24    12.40 
57    40.20 
20    00.40 
07    40.80 

do 

do 

do 

do 

do 

do 

do 

Do. 
Da 
Do. 
Do 
Do. 

42^-48° 

42    31    44.70 

860-86° 
85    51    08.50 

do.<^.... 

]iiizea  Dy  VjOi 
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Ill 


Name. 


Allenn— Continaed. 

mteraection  of  axes  of  Walnnt 

and  Trowbridge  streets. 
Northwest  comer  county  build-  I 
inff.  public  square. 
Orand  Rapids : 

SW.  comer  of  N W.  i  of  sec.  80,  T.  I 

7N.,  B.  11  W.,  at  intersection 

of  Fulton  and  IM vision  streets. 

Intersection  of  axes  of  Fulton  1 

street  and  Jefferson  avenua. 

.  Hastings: 

Intersection  of  Church  and  State  . 
streets.  , 

Court-house,  southwest  comer  . . . ' 
Intersectionof  axes  of  Broadway  i 
and  Court  streets. 
Ionia:  •  i 

Intersection  of  axes  of  Bfain  and  ! 
Kidd  streets.  i 

Intersection  of  axes  of  Main  and  I 
First  streets.  i 

Southeast  comer  of  comer  stone  I 
of   projected  soldiers'   monu-  , 
ment. 
Kalamasoo: 

Intersection  of  axes  of  Houth  and  | 

Church  streets. 
Intersectionof  axes  of  South  and  , 
Park  streets. 

Jail,  southwest  comer 

Paw  Paw,  intersection  of  axes  of  Main 
and  Van  Buren  streets. 

NW.comersec.l7,T.3N.,B.8W 

NW.comersec.28,T.2N.,B.13W...J 

SB.  comer  of  NE.iof  8ec.l9,T.7N.,  i 

R  8W  I 

SWicornersecT,  T.3N.,B.18W i 

SW.comersec.l5,T.2S.,  B.llW i 

St.  Joseph,  Congregational  church  I 

spire. 
Sw.coraer  Bec.86,T.l  N.,  R.17  W  .... 


Bedford 

Blissfleld 

Dundee 

MiddleSister 

Monroe 1 

Court-house  steeple 

Methodist  Episcopal  church  r.pire. 

Presbyterian  church  spire 

German  Lutheran  church  spire . . . 

Light-house 

Raisin 

Stony  Point 

Comer  of  sees.  14, 15, 22,  and  23,  T.  6  S. , 

R.4E. 
Comer  of  sees.  22, 28, 28.  and  27.  T.  7  8. , 

R.6E. 
Comer  of  sees.  25, 26, 86,  and  86,  T.  6  S. , 

NE.  corner  sec.  5,  T.  8  S.,  R.  7  E 


Adrian,  flagstaff  on  engine  house 

Fah-fleW 

Hillsdale 

Court-house  dome 

College  clock  tower 

Hudson  Congregational  church  spire. 

PIttsford - 

Pratt ville  church. 
-    ncy 


Sdioolhonse  cupola 

Colby  Wringer  Co.  factory,  south- 
east comer. 

First  Baptist  church  spire 

Wheatland 

Woodstock , 


Latil 

bude. 

Longitude. 

Autnority. 

Reference. 

48o-4ao 

840 

-86° 

42    81 

45.00 

85    51 

00.70 

L.8 

Pinal  Rept 
Do. 

81 

44.74 

51 

08.66 

do 

67 

47.00 

40 

06.20 

do 

Do. 

67 

47.10 

80 

62.90 

do 

Do. 

38 

64.1.3 

17 

17.66 

^o 

Do. 

88 

51.  GO 

17 

20.40 

do 

Do. 

88 

80.70 

17 

28.00 

^^ 

Do. 

68 

51.90 

06 

47.00 

do 

Do. 

68 

51.80 

08 

63.26 

do....:... 

Do. 

68 

52.90 

03 

40.70 

do 

Do. 

17 

24.00 

35 

07.80 

do 

Do. 

17 

^.46 

35 

11.70 

do 

Do. 

17 

28.40 

35 

06.70 

do 

Do. 

18 

01.70 

53 

08.40 

...do 

Do. 

88 

11.  CO 

17 

23.30 

do 

Do. 

82 

10.50 

51 

32.10 

do 

Do. 

68 

42.10 

03 

18.60 

do 

Do. 

12 

55.00 

62 

40.40 

do 

Do. 

17 

21.00 

35 

20.10 

do 

Do. 

42o_4So 

86o-87° 

42    06 

19.00 

86    28 

00.10 

do 

Do. 

25 

OS.  80 

•  15 

56.30 

do 

Do. 

410-420 

88° 

-84° 

41    49 

11. 15 

m  37 

06.14 

do 

Do. 

51 

06.30 

48 

27.86 

do 

Do. 

65 

28.06 

40 

13.93 

do 

Do. 

60 

53.08 

00 

07.80 

do 

Do. 

55 

M.51 

28 

16.17 

do 

Do. 

64 

48.66 

23 

40.35 

do 

Do. 

54 

52.40 

23 

56.60 

do 

Do. 

64 

53.40 

23 

51.40 

do 

Do. 

54 

43.40 

23 

49.10 

do 

Do. 

68 

27.70 

19 

63.20 

do 

Do. 

57 

11.60 

66 

30.14 

do 

Do. 

66 

63.86 

15 

61.33 

do 

Do. 

66 

67.10 

65 

34.30 

do 

Do. 

60 

67.00 

48 

26.90 

do 

Do. 

66 

28.20 

40 

18.70 

do 

Do. 

48 

19.80 

36 

32.40 

do 

Dt». 

410-420 

840-860 

41    63 

45.40 

84    01 

36.80 

do 

Do. 

48 

66.12 

02 

37.00 

do 

Do. 

65 

14.25 

39 

01.08 

do 

Do. 

66 

15.40 

37 

54.60 

do 

Do. 

55 

57.00 

38 

02.00 

do 

Do. 

51 

12.00 

21 

25.80 

do 

Do. 

40 

33.25 

29 

00.51 

do 

Do. 

46 

50.10 

24 

00.10 

do 

Do. 

57 

40.01 

65 

20.06 

do 

Do. 

60 

06.06 

44 

31.56 

do 

Do. 

50 

16.20 

44 

46.40 

do 

Do. 

60 

07.10 

44 

33.20 

do 

Do. 

50 

18.50 

44 

46.80 

do 

Do. 

55 

06.32 

27 

19.48 

do 

Do.      T 

69 

12.55 

16 

36.76 

4%iiizeaTF7 
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Name. 


Latitude. 


Corner  of  sees.  19, 20, 29.  and  30,  T.  6  8. , 

R  1  E! 
Corner  of  sees.  22, 23, 26, and  27,  T.  7  S., 

R  4  "W 

NE.'  corner  sec.  3,  T.  8  S.,  R.  3  E 

NE.  comer  sec.  4,  T.  6  S.,  R.  1  B 

NE.  comer  sec.  20,  T.  7  S.,  R.  4  W  ... 
NW.  comer  sec.  27j_T.  6  S.,  R.  3  W... 

SB.  comer  sec.  38,  T.  7  S.,  R.  2  W 

SW.  comer  of  SW.  i  of  sec.  7,  T.  6  8., 

R.5W. 
SW.  comer  of  NW.  i  of  sec.  27,  T.  0 

R    R  3  "^37 
8W.' comer  "of  NW.  i  of  sec.  29,  T.  0 

8.,  R.  1 W. 

Bronson •. • 

Calvin 

Constantine  schoolhonse,  north  cnpola 

Porter 

Sherman 

SturfiTls: 

iT-esbyterian  church  spiro 

Methodist  Eplacoxial  church  Rpiro. 

Schoolhonse 

Three  Rivers : 

Tall  steeple 

Church 

White  Pigeon : 

First  Baptist  church 

Woolenmill 

SW.  corner  of  SW.  i  of  sec.  16,  T.  7 

S    R  8  "W"  * 

Sw!  comer  "of  SE.  i  of  sec.  22,  T.  7  S., 

R.  low. 
SW.  comer  of  NW.  i  of  sec.  27,  T.  7 

fl    R  14  W 
SW!  comer  of  NW.  i  of  sec.  38,  T.  7 
8.,R.13W. 

Bald  Tom,. 

Bertrand 

Milton 

Comer  sees.  4, 6, 8,  and  9,  T.  8  8.,  R. 

16  W. 
Comer  sees.  14, 15,  22,  and  23,  T.  8  8., 

R.  18  W. 
SE.  comer  sec.  85,  T.  6  8.,  R.  20  W... 


410- 
41    56 

50 

49 
59 
60 
55 
48 
57 

55 

55 

41° 

^1  51 
50 
50 
49 
50 

48 
48 
48 

56 
58 

47 
47 
51 

50 

49 

48 

41° 

41    54 

•  48 
47 

46 

53 


-420 

88.60 

22.70 

00.20 
11.90 
22.40 
38.10 
41.00 
22.70 

11.90 

12.70 

-420 
22.46 
10.38 
07.10 
22.48 
48.58 

08.50 
01.20 
06.60 

54.20 
59.00 

47.40 
41.90 
16.10 

21.40 

57.70 

60.40 

.420 
19.34 
44.96 
09.86 
49.80 

84.90 

58.60 


Loi^tnde. 


Authority.      Befemice. 


840-86° 
o       '         // 

84    27    84.20    I  L.8. 


44    5a20 


80.10 
46.60 
42.60 
05.00 
84.80 
65.70 


89    06.10 
27    84.20 


860-860 
85    14    88.98 


65 
40 
46 

27 


27.18 
01.10 
00.10 
12.45 


25  08.60 

25  06.80 

26  11.20 

38  04.50 

38  06.80 

38  85.40 

88  28.90 

14  86.00 

27  28.80 

56  07.80 

46  47.40 

860-87° 

86    36  50.45 

22  40.83 

10  29.74 

U  10.80 

22  39.70 

36  28.90 


do 

do 

do 

do 

do 

do 

do 

do 

,..t.do 


...-do... 
....do... 
....do... 
...do... 
....do... 


do. 
.do. 

do. 
.do- 
do- 


...do 

...-do 

do 


Final  Bept 

IX*. 

Do. 
Do. 
Do. 
Da 
Do. 
Da 

Do 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 


do 

Da 

do 

Do. 

do 

Da 

do 

do 

do 

do 

Da 
Da 
Do. 
Do. 

do 

Da 

> do 

1 

Do. 

WISCONSIN. 


Outer  Island 

Bayfield  County: 

Light-house  on  Raspberry  Island. 

Light-house  on  Michigan  Island  . 
Detour 

Aminicon 

Bml6 

Clay  Banks 

South  base 

Door  County,  light-house   on  Rock 

Island  (Pottawatomie). 
Boyer  Bluff 

Door  Bluff 

Door  County,  light-house  on  Eagle 
Bluff. 

Do 

Eagle  Bluff 

Menomonee ..^ 


470-48° 
o       /        // 

47    04    17.09 

460-47° 

46  58  12.80 
52  16.80 
5G    36.68 


460-47° 

41  :)2.14 
45  17.89 
49    05.61 

46°-47° 

42  49.44 

46o-4«° 

25    39.50 


46 


45 


25  12.74 

46°-46° 

45    17  46.97 

10  07.60 

12  08.20 

10  06.62 

06  12.76 


900.91° 

o       /        /' 

90    26    27.25 

90°-«l° 

90  48  16.70 
29  48.80 
58    09.82 

91°-98° 

91  51  43.59 
85  18.79 
18    40.68 

92°-98° 

92  01    55.18 

86°-«7° 

86  49    41.60 

56    11.48 

87°-«8° 

87  08  64.60 
14    12.80 

21    68.60 
14    18.66 


I 
L.8 FiwaB^pt 


do. 
.do- 
.do. 


.do 

.do 

.do 


.do. 

.do. 
.do. 


.do. 
.do. 


.do 
.do 


aO ;f.- 


Da 
Da 
Do. 

Do. 
Do. 

Do. 

Do. 

Da 
Do 


Do. 
Do. 

Di>. 
Da 
Da 
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Name. 


Authority. 


Reference. 


into  Coimty : 

NE. comer  sec.  3,  T.  30  N.. B. 23E. . 

Light-house  on  Qreen  Island 


CYoix  County : 

SE.  comer  sec.  34.  T.  31 N.,  B.  19  W. 

SW.  comer  sec.  33,T.  31 N. ,  B.  19  W. 


wn  County,  NW.  comer  aec.  25, 
.34N.,B-21B.  I 


46o-46° 

o       /        // 

4o    06    24.20 
03    23.20 

46o-4«o 

45    07    21.80 
07    22.10 

440-46° 

44    31    53.70 


:leTan 

ig  Tail  Point . 

htigo 

1  Banks 

River 

thEgg 


•loton,  St.  Lawrence  University, 
nter  of  dome. 

imet 

L'onnty,  NW.  comer  sec.  31,  T. 

a)N.,B.  19E. 
rton. 


31 
60 
51 
41 
35 
59 
36 
45 


tDepere 

(Howard 

idom 

en  Bay,  court-house  dome  . 
ida. 


Tmie  County.  HE.  comer  sec. 
21N.,  B.171E. 

ko6h 

kbridge 

?tDex>ere 

mebairo  County,  SW.  comer  sec. 
T.»VN.,  R.16E. 
roe  County  : 

S'E.  comer  sec.  1,  T.  18  N.  Jl.  1 W. 
>E.  corner  sec.  13,  T.  18  N.,  B.  1  W. . 
er  Junction,  SW.  comer  sec.  31, 
2lN..  R.8E. 
raukee : 

'ourt-houae,   axis  of  figure   of 
Justice, 
"atholic  church  spire 


m  cburch  . 

leidt'.y.'.'.'.. 
)o. 


Ke  County : 

>  W.  comer  of  SE.  i  sec.  24,  T.  12  N. , 

R.15E. 
«^  W.  comer  of  SW.  J  sec.  8,  T.  9  N.. 

R  16  E 
>w'  corner  sec.  3,  T. 9  N..  B.  16  E  . . 
>E.  comer  sec. 33,  T.  12  N.,  B.  16  E. 
•«  W.  comer  sec.  3,  T.  13  N.  Jl.  16  E. 
>E.  comer  of  SW.  i  sec.  33,  T.  11 N., 

B.17E. 
>E.ci^raer80c32,T.llN.,B.17  E- 

be'=- 

•rado 


i  du  Lac  County  : 

>plreof  Catholic  church  in  Byron 

Township, 
•f  E.  comer  sec.  10,  T.  14  N.,  B.  16  E. 
^W.  comer  sec.  10,  T.  16  N.,  B- 16  E. 
'f W.  comer  SW.  i  sec.  34,  T.  14  N., 

B.16E. 
>W.  comer  sec.  34,  T.  14  N. ,  B.  16  E . 
S'W.coraer8ec.4,T.14N.,B.17E. 
>W.comerBec.aO,T.16N.,B.18E. 


icon. 


39.37 
19.43 
14.48 
14.76 
49.10 
08.78 
40.26 
40.00 
20.75 

440-450 
44    15    39.20 

10    12.64 

10  12.80 

12  04.07 

24  19.52 

30  30.28 

20  06.61 

30  50.90 

31  36.53 
14  38.70 

01  13.64 

08  16.17 

24  12.73 

11  58.90 

440-450 

44    04    26.60 

01  49.60 
14    57.24 

430-440 

43    02    31.80 

02  30.50 
430.440 

43  16  42.19 
23  19.58 
01  56.97 
01  69.46 

28  24.50 

16  36.00 

16  00.70 

27  28.60 

37  66.70 
22  14.30 

22  14.30 

42  39.67 

52  20.81 

14  :».oo 

14  41.49 

40    29.00 

42  19.00 
51    54.30 

38  22.50 

37  56.60 

43  08.60 
50  01.70 
20  41.62 

28  11.07 


870-880 

o        f         // 

87  30  42.90 
29  34.60 
920-930 

92  41  24.60 
43    .52.10 

870-880 
87    54    25.20 

53    58.14 

36    28.84 

26.86 

23.07 

50.20 

43.23 

54.19 

07.07 

06.79 

880-890 

I    23    58.80 


L.S. 


.do. 


45.78 
02.20 

41.11 
27.38 
34.05 
00.92 
48.00 
09.68 
43.70 


35 
34 

34 
28 
22 
15 
84 


32  28.14 

19  28.12 

16  16.02 

32  39.30 

90O-91O 

90  25  66.70 
25  56.00 
25    56.70 

870-88° 

87  54    18.4D 

54    15.00 
88o-8»o 

88  52  53.63 
04  37.41 
23  34.00 
23    29.35 

44    01.90 

35    48.60 


•48.30 
52.60 
65.10 
29.00 

04.70 
42.05 
54.97 

39.88 
35.18 


27    02.50 


47.30 
08.80 
54.90 

54.30 
56.10 
55.40 
51.27 
54.84 


...-do 

....do 


-do 


.do- 
.do. 
.do. 
.do. 
-do- 
-do. 
-do- 
-do- 
.do. 


...do. 


.do 

.do 


.do. 
.do. 
-do. 
do. 
.do- 
-do. 
-do. 


-do 

-do 

-do 

.do 


.do., 
.do-, 
.do.. 


....do... 
....do... 

C.&G.S 

G.S 

L.S 

C.&Q.S 

L.S 


Final  Bept. 
Do. 


Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


—  .do 

....do 

....do 

....do 

do 

-...do 

-..do 

-..do 

G.S 

C.&G.S.... 

L.S 

-.-.do - 

...-do 

....do 

....do 

...-do 

—  ..do 

G.S 

L.S 


BalL123 8 


Do. 
Do. 


Bull.  122. 
Final  Bept. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Bull.  122. 


Fmal  Bept. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Bull.  122. 
F  inal  Bept. 


uigiiizeo  Dy  v^jv^v^r^iv^ 
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Name. 


Latitude. 


I    Longitade.    '    Aathorfty. 

.1 I 


Beference. 


Jefferson : 

Catholic  church i  48 


480-44O       I 


Methodist  Episcopal  church . 

Kewaskum 

Lebanon 

Do 

Minnesota  Junction 

New  Lisbon 

Oakileld 

Springvale 

Taycheedah 

Watertown,  church 

Waupun 

West  base 

Woodland 

Do 


00 
00 
28 
16 
16 
28 
06 
38 
4» 
50 
11 
87 
41 


Arena,  church  belfry , 

Arllnsfton 

Blue  Mounds ' 

Burke , 

Ck>urtland 

Deerfleld,  church 

Devils  Lake 

Fltz  Simmons 

Gibraltar ! 

Insane  asylum 

Liberty  Mound 

McFarland,  church | 

Madison :  I 

Astronomic  station  (1873),  stone.. 

Baptist  church ' 

CJapitol i 

City  Hall -J 

Epucopal  churcJi | 

Congregational  church i 

Irish  Catholic  church 

Presbyterian  church 

University | 

Mazomanie  church,  white  steeple — 

Medina 

Norwegian  church ; 

Observatory  Hill ' 

Springfield 

St.  Martinis  church 

Stewart 

Sun  Prairie,  highest  church  spire — ' 
Windsor , 


20.80 
27.10 
88.18 
37.61 
35.13 
28.45 
16.85 
20.04 
05.82 
06.68 
43.08 
46.11 
60.58 
37.90 
22  14.71 
4«o_44o 
48    08    53.11 

19  42.84 

01  43.67 

07  01.65 
80  04.98 

02  29.06 

24  08.37 

25  42.56 

20  37.75 

08  00.18 
01  00.80 
00    67.78 

04  88.08 

04  26.44 

04  81.42 

04  84.43 

04  28.73 

04  26.52 

04  22.23 

04  40.28 

04  88.81 

10  42.56 

07  88.96 

00  23.86 

42  22.04 

10  80.04 

10  56.68 
12  01.90 

11  06.97 
28.94 


Bear  Bluff 

Big  Hollow 

Brown  church  steeple 

Helena 

Railroad  bridge,  bolt 

Highland 

Catholic  church 

Lone  Rock : 

Church  spire 

Bluff 

Meridian  station,  2 

Pine  Knobs 

Point  Judas 

Quarry  Bluff 

Spring  G-reen : 

Methodist  Episcopal  church  spire . 

Base,  east  end 

Base,  west  end 

Wyoming 


Caledonia 

Kenosha,  Catholic  church  spire 

Racine,  Methodist  Episcopal  church. 
Somer 


14 
48O-440 

48    13  04.04 

12  46.42 
02  65.67 
08  03.44 

10  28.78 

06  06.56 
02  49.26 

11  02.75 
00  64.20 

07  57.51 
04  38.46 

13  07.82 

12  23.88 

10  48.88 

00  41.40 

10  40.50 

04  28.92 

420-4SO 

42  46  82.88 

I    35  32.90 

1    43  28.70 

I      37  10.  or 

42o_4jo 

60  42.76 

82  51.61 


Bald  Bluff 42 

Bristol I 

Clinton :  i 

Norwegian  Lutheran  church |         29   37. 73 

Junction  church 88   41.82 

Parien church , ,....         *■>  59.85 


o         '  f 

88  46  41.19 
48  05.67 
13  83.43 
35  28.84 
86  84.51 
43  47.64 
11  57.32 
84  86.51 
43  64.06 
fS  19.17 
48  88.48 
48  48.81 
34  06.62 
28  61.60 
28  50.48 

890-Mo 

89  64  46.88 
18  14.00 
61  04.60 

16  48.41 
06  87.52 
06  21.86 
43  41.60 
88  10.80 
86  66.06 
23  48.28 
08  40.75 

17  06.04 


24 


23 
28 
24 
47 
02 
41 
20 
86 
85 
66 
12 
16 


03.41 
01.18 
68.22 
04.24 
08.86 
07.18 
04.41 
06.68 
10.88 
47.56 
11.84 
24.11 
28.06 
47.84 
21.28 
87.26 
86.18 
18.85 

90o-91« 

90  06  86.28 

06  48.04 

16  46.80 

00  80.78 

01  60.06 

21  61.28 

22  68.61 

11  67.68 

18  00.66 

26  43.07 

01  68.08 
18  68.88 
08  26.68 

04  05.88 

08  45.04 

06  62.10 

10  54.88 

870-880 

87  66  48.48 
48  17.70 
46  66.00 
52  38.60 

88o-89«> 

88  36  15.73 

02  08.78 

50  86.04 
61  38.84 
^    24.48 


C&O.  S 

....do 

G.S BttlLl:a. 

C.&G.S i 

L.S I  Final Bept 

-...do '        Do. 

do Do. 

....do Do. 

...do Do. 

do Do. 

C.&G.  8 

L.8 ,        Do. 

....do I        Do. 

G.S BUU.12S. 

L.S ,  Pinal Rept. 


C.  A  G.  S. 

do..  . 

...do.... 
....do  —  . 
....do.... 
...-do.... 
....do.... 
...do.... 
...-do.... 
-...do.... 
....do.... 
....do.... 


.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 

do. 
-do. 
-do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 

.do. 
.do. 
.do. 
-do. 
.do. 
.do- 
.do. 

.do. 
.do. 
.do. 
-do. 
-do. 
.do. 


....do.. 
....do.. 
....do.. 
....do.. 


L.  S '  Final  Bept 

.....do :       Do. 

do ;       Do. 

....do I       Da 


C.AG.8. 
L.S 


Do. 


C.  AG.S 
....do... 
....do... 

1  DV  '^>^JkJ 


Ogle ' 
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Name. 

Latitude. 

Longitude. 

Authority. 
L.  8 

Reference. 

T©r -. .- 

42O-480 

o        /         /' 

42    40    25.85 

87  07.79 
42   34.43 
58    17.00 
69    14.40 
84    16.00 
47    34.91 

50  13.82 
60    06.05 
58    25.80 

420-4SO 
42    80   06.17 
80    13.36 

30  01.85 
80    06.18 
80    06.06 
29    57.06 
42    19.25 

42  33.n 
60    18.44 

46  89.22 

43  16.80 
58    46.77 
42    47.86 

88  55.91 

40  57.56 
-      42    20.04 

36    06.00 
86    15.01 
86    13.82 

41  80.25 
28    55.62 
84    14.11 
84    42.32 
45    35.42 
57    15.42 
35    24.46 
57    14.36 

47  28.75 
82    51.49 

480-480 
42    80    08.19 
60    02.98 
57    48.77 

57  45.60 
41    29.60 

58  28.53 
68    55.87 
82    84.57 
60    08.23 
45    45.28 

51  34.35 

57  20.95 
45    55.05 

44  09.47 
34    82.96 

31  32.08 

52  29.14 

58  64.14 
58    ^.01 
80    26.40 

880-890 
o       '         // 

88  05   03.68 
82   06.96 
65    16.88 

11  01.80 

53  45.16 
56    12.62 
18   60.78 
44    33.45 

44  05.54 
U    16.80 

89O-90O 

89  01    80.66. 
01    46.84 
01    68.45 
01    85.79 
01    44.94 

01  55.71 
50    04.74 

10    40.25 
M    18.88 
18    08.02 
50    38.09 

28  07.85 
08    89.79 

02  20.87 
00    58.22 
17    44.87 

88    29.52 
88    09.72 
88    16.81 

29  45.78 

12  36.97 
10    00.58 
12    22.97 

54  17.00 

06  06.98 
10    04.29 
02    48.01 

12  21.88 
05    57.45 

90O-91O 

90  13    37.24 
46    26.62 

07  46.27 
07    61.44 
40    49.75 
40    45.85 
80    06.79 

13  37.40 

10  29.78 
25    30.22 

11  08.10 

45  29.70 

24  16.63 
28    48.52 
13    45.99 
32    32.13 
05    51.35 
20    01.96 

25  53.54 

26  44.20 

Final  Rept. 

neyft 

c.  &a.8 

do 

L.S 

c.  &a.s 

do 

L  S 

rmonv . 

w  Berlin 

Do. 

t^Vind 

Tpiere  church •. 

iterford 

Do 

litewater 

c.  &a.8 

do 

L.  8 

ConKrefiAtional  chnrch     - . .  . 

lakeahaCountv.  NW.  comer  sec. 

».T.6N.,R.aOE. 

oit: 

atyschool 

Do. 

c.&as 

do 

do 

do 

do 

do 

do 

do 

do 

do 

...-do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

--..  do 

do 

do 

do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Baptut  church Ti.. 

CoDgregational  church 

Mtf^rnorial  Hi\ll 

Presbyterian  church 

itennial,     Methodist      Episcopal 

mrch- 

irch  of  the  Diaciplee 

msrflle,  seminary  . 

otte 

rfaburg 

»*Tille , 

Rlinc^  TntftitntA 

City  school 

jnoha 

iroe: 

Methodist  Episcopal  church 

Congrregational  church 

Unirermlist  church 

inf  PlAft^SLTl't                           .         . 

rark 

Baptist  church.. 

r^utheran church  .... 

SoTwegian  Lutheran  church 

isant  Springs 

nouth • 

k  church  _ 

jn _ 

ilford 

Duth  nuurlc 

:own 

^Tille,  church  steeple 

Jo 

^h  Hollow  church 

"hurch 

LiotOroTe 

ker 

idian  Station  No.  1 

?ral  Point,  Catholic  church 

ntlda 

te  Mound 

tsrille.  Normal  School 

Isbarg,  Catholic  church 

iuawn  Mound 

do 

Art                   f 

dwick 

dmill 

..-.do 

do 

L.  8 

I^ville  church 

corner  sec.  31,  T.  1 N.,  R.  1  W., 

Do. 

ant  County. 

MINNESOTA. 


luharKnob 

47«-48« 
47    52    40.18 

89«-90; 

89  59  23.77 
01«-»2«> 

01  38  29.30 
10  15.79 
23  11.01 
U    48.63 

L  S 

p 

ington 

Sawteeth 

'       47--480 

47    01    49.46 

2J    19  02 

do 

do 

Bock 

11    16  03 

do 1 

.....do^rgiTizuo-oy 

t  Sawteeth  --,.-• ,. 

,,,..      ,         23    19  08 

Final  Rept. 


Do. 
Do. 
Do. 


UO.  T 
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Name. 


Latitude. 


Longitade. 


Authority.    |  Beference. 


Buchanan. 
Lester 


Minnesota  Point,  light-house. 

North  base 

Oneota 


Mound  View. 


Hampton 

Prescott 

Bed  Wing: 

Spire  Catholic  church. . 

Astronomic  monument . 
Woodbury 


BuckHiU 

Hopkins 

Marcotta .•.. 

Prospect  Park 

Ramsey 

St.  Paul: 

North  base .' 

South  base 

SE.  comer  of  custom-house  . 

Wallace 

Washburn  Home 


O  '  '/ 

46    £6    28.07 
51    55.11 

460-47° 
46    42    3d.20 
45    27.89 

45  18.54 

460-46° 

45    06    30.53 

440-450 
44    30    38.74 

46  40.86 

33    44.64 


910-990 


91 


47    19.  H8 

50  14.  as 

99o_98o 
9S3    01    33.00 
04    43.26 
07    50.85 

990-940 

98    10    02.11 

980.980 
92    56    26.73 
45    41.50 

31    49.66 


L.S. 


.do. 

-do. 
.do. 
.do". 


C.&G.8. 


-do. 
-do. 


64  61.97 
440-450 

44    43  ^.90 

55  10.44 

48  52.82 

58  06.38 

SO  19.21 


50 
54 
66 
64 
64 


42.44 
50.81 
43.00 
19.55 
46.49 


56  38.02 
O80-940 

I    17  04.84 

27  25.90 

02  56.48 

12  36.28 

00  18.9r 

09  61.34 

00  62.02 

05  34.00 

05  12.14 

16  36.07 


L.8 

C.&G.'S. 


-do. 
-do. 
-do. 
.do. 
.do. 


....do. 
....do. 
....do. 
....do. 
....do. 


Final  Bept 
Do. 


Do. 
Do. 
Do. 


Da 


IOWA. 


SherriU  Mound 

Bluffs 

Council 

Crescent 

Henton 

Loveland -. 

Taylor 

Boardman .. 

Hughes 

Keokuk 

Mrs.  W.  H.  'Sample's  house 
Presbyterian  church  bpiro . 
Unitarian  church  spire 

Lower  base 

Upper  base 

Yellow  Banks 

Hamburg 

McCracken 

Pugh 

Quarry 

Thurman 


490.490 

O  f  If 

42    36    17.21 
4IO-420 

14  32.44 
32.75 
09.58 
04.82 
08.67 
13.15 


41 


16 
21 
06 
30 
41 


40O-41O 

40    24  39.68 

34  38.06 

24  34.70 
23  40.g8 
23  53.11 

23  49.32 

25  04.58 
25  43.51 

24  24.65 

40O-41O 

40    33  20.06 

40  27.16 

46  33.28 

56  27.62 

50  65.04 


90O-91O 
o  .  '  " 
90    47    33.87 

950.990 
05    50    36.43 


09.91 
16.73 
00.85 
16.76 
31.47 
910-92O 
91    28    23.95 


51 
52 
49 
53 

56 


24 

22 


96 


00.13 
44.81 
42.96 
08.69 
47.62 

22  56.52 

23  16.34 
20    20.13 

950-960 

87    40.88 
42    12.33 

44  !iS.n 
47    10.92 

45  34.40 


C.&G.S- 

MO.E.C- 
....do... 
....do.... 
...-do.  .- 
....do.-.. 
....do.-.. 


Bept.'Ol. 
Do. 
Do. 
Do. 
Do. 
Do. 

Sept's*. 
Do. 
Do. 
Kepfifti. 
Do. 

Do. 

do I  BepfM- 


Miss.B.C. 

do 

.....do 

.....do 

do. 

do. 


-do. 
-do. 


MO.R.C. 
.-..do... 
....do... 
....do... 
...-do... 


Do. 
Do. 

Bept.'Bl. 
Do. 
Do. 
Do. 
Do. 


MISSOUBI 


Canton 

University 

CongiU 

Pox  Biver 

Lagrange 

Craig 

Lan^don  

l^apier ,., 


400.410 


40 


46.38 
60.67 
27.78 
34.82 
46.88 


40O-41O 

40    13    00.05 
22    29.30 


910.990 


91    31 
81 


86 


19.68 
49.67 
20.22 
20.87 
68.45 

960-960 

95    22   43.21 
81    66.12 


Mi89.B.C. 

—  ..do 

..-do 

....do 

....do 


M0.B.C 

....do 


Beptm 

Bept 'St. 

Da 

Do. 

Do. 

Bept-tt. 
Da 
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Name. 


Latitude.         Longitnde.       Authority.      Reference. 


40O-41O 


5^hne  . 
elps.. 


40 


irksrille. 
[ham 


17    33.47 
26    67.68 

§90-40° 

39    22    24.42 


Lean  .. 
Itpeter.. 


01 
05 
25 
15 


38.90 
44.76 
08.24 
15.73 


nnilMd 

Elevator,  sontheast  gable 

ftther 

[iL«dana 

Northeast  comer  of  high  school 
bnOding. 

Sontheasi^  corner  of  brick  resi- 
dence on  northwest  comer 
Noyee  and  Fourth  streets. 

Stone  observing  poet  in  north- 
west comer  oflugh  school  yard. 


i  House, 
t  River.. 


190-40° 

30    41  19.73 

42  19.21 

47  20.42 

27  23.99 

27  12.65 

27  15.20 


27    14.30 


2t».76 
28.96 
07.58 


azonia. 

Is 

m. 


ependence  court-house 

isasCity: 

8t.  Patrick^s  church  spire. 

Transit 

uDOor 

^Knob 


190-40° 

I  63  21.07 
36  66.15 
27  41.08 
06    87.68 

06    06.04 


96O-90O 

O         /  n 

95  28  06.16 
84  07.44 
90O-91O 

90  54  87.25 

44  67.54 

45  39.42 
60  16.52 
49  37.99 

910-920 

91  19  23.43 
20  38.94 
26  15.86 
08  11.31 
03    06.25 

06    07.40 


08  06.30 

30  06.68 

12  53.24 

04  15.33 
940.950 

94    68  64.10 

60  18.61 

68  00.81 

24  66.86 

35  19.19 


Mo.R,C. 
do... 


Mi88.R.C. 

do 

....do 

do 

do 


Rept.  *01. 
Do. 


Rept.  '84. 
Do. 
Do. 
Do. 
Do. 


.do Do. 

-do Rept. '88. 


do. 
do. 
L.S... 


do. 


.do. 


Mis8.R.C.. 

do 

.....do 


MO.R.C... 

do 

do 

C.  &G.B.. 

do 


Joe 

ana 

stport,  college  spire. 


est  City, 
don 

laway 


38  55.29 

48  06.98 

29  68.30 

48  31.84 

27  37.40 

04  06.47 

19O-40O 

89    68  27.88 

38  22.79 

54  65.71 

65  18.80 


56  01.70 

61  36.96 
50  30.80 

62  n.90 
04  47.07 
35  18.81 

950^60 

96    10  64.30 

01  67.18 

01  28.70 

07  33.29 


M0.R.C.... 

do 

.....do 

..-do 

G.S 

C.&Q.S... 


M0.R.C. 
...-do... 
..-do... 
....do... 


*ey . 


pell 

tbase 

ele 

ier 

nnan 

leek 

culaneum .. 
ne  asylum . 

ch.... 

Tiolia 


!ouri  River. 

lolson 

erson 

^Age 

ne 


tnson 

>>uis,  Washington  University . 

ley 

idpipe 

•ng. 


»hnr  Springs. 

rapin 

n  Hollow 

kins 

»er 

tbase 

field 


>bB. 

er  - 


890 

69.25 
12.82 
30.78 
26.00 
48.38 
33.62 
80.64 
29.42 
12.42 
16.65 
13.99 
32.46 
42.64 
23.78 
30.97 
00.65 
57.41 
10.84 
47.08 
30.68 
08.00 
48.83 
13.50 
57.31 
41.00 
04.79 
05.35 
05.69 
27.83 
14.28 
18.30 

88O-I90 

88  26  22.93 
27  01.78 
27  61.82 


880. 
38  54 
05 
00 
00 
56 
54 
80 
61 
28 
16 
86 
24 
02 
24 
48 
64 
27 
65 
55 
45 
88 
50 
40 
62 
19 
48 
27 
62 
64 
66 
60 


910 

06.50 
48.87 
19.70 
54.83 
48.16 
68.00 
82.83 
02.01 
24.10 
17.64 
45.87 
60.70 
40.13 
36.79 
40.21 
00.85 
60.53 
37.98 
33.65 
18.10 
17.00 
22.12 
3L61 
60.73 
31.84 
69.63 
37.08 
38.65 
29.76 
58.85 
19.22 
910-920 
91  16  00.42 
86  48.40 
06   45.48 


90O- 

90  16 
12 
18 
04 
25 
18 
17 
09 
55 
22 
16 
43 
08 
19 
07 
18 
31 


Miss.R.C.-.. 

do 

.....do 

do 

do 

do 

do 

do 

C.AG.S 

Mis8.R.C.... 

.....do 

C.&G.S 

Miss.  R.C.... 

do 

do 

do 

c.&a.s 

Mi8s.R.C.... 

do 

do 

C.&G.S 

Miss.  R.C— 
do 


Rept.  *84. 

Do. 
Final  Rept. 

Do. 


Do. 

Rept.  '84. 
Do. 
Do. 


Bull.  122. 
Do. 
Do 


-do. 
-do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 


C.&G.  8 

il^I^do"?!^'!'?.^. 


Do. 
Do. 
Dtf. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 

Rept.  '84. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Google 
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Name. 


Latitnde. 


Longritnde.    I    Anthoritj.      Beferenoe. 


PUot.... 
Winter . 

Hughes. 
Wright. 


CJaldwell 

Cook  Knob,  pole  in  cupola  in  Cook's 
ice  house. 

Hazel  HiU 

Heard 

High  Point  Tebo 

Eendrick 

KnobNoster 

Lamonte,  Campbellite  church  spiro.. 

Normal 

Schnackenburg 

Sedalia,  spire 


Baker,  Eingsville 

Belton,  South  Methodist  church  spiro. 

Bowler 

Butler,  bam  cupola 

Berry,  Belton 

Chapel  Hill 

Pulton,  Harrisonvillo 

Hutton  Mound 

North  Mound 

Thornton 

Comer  Ts.  42  and  48,  State  line 

Comer  Ts.  40  and  41,  Bs.  30  and  31  . . . . 

Comer  Ts.  19  and  30,  State  line 

Comer  Ts.  17  and  18,  State  line 


38 


Backbone  

Bowles 

Cape  Girardeau — 
Normal  school . 

CapeLecroix 

Coiomerce 

Floral 

Grand  Chain 

Hofner 

Indian  Creek 

KiUlon 

Lower  base 

Missouri  Sister  — 
Moccasin  Springs. . 

North  base 

Bowse 

Bossier 

SiUca 

South  base 

Taylor 

Uncle  Joe 

Upper  base 

Vause 


St.  Ghenevieve,  church  spire 

Bolivar: 

Astronomical  pier 

Courthouse  dome 

Pinnacle  of  schoolhouse 

Methodist  church  spire 

Southwest  pinnacle    Southwest 
Baiitist  College. 
North  Springfield: 

Astronomicalpier 

Ozark  Hotel,  flagstaff 

Waterworks,  flagstaff 

'     Catholic  qhurch  spire 

Drury  College  chapel,  spire 

Center  sec.  13,  T.29N.,B.23W 

SW.comersec.7.T.29N..B.21  W 

SW.  corner  TJON.,B.  21 W 

i  sec,  comer  W.  side  of  sec.  1,  T.  29  N., 

B  22  W 
SW.coroer»ec.l,T.88N.,B.28W 


8go_89o 

O     I  It 

38  20  15.90 

27  46.12 

38  28  01.36 

46  01.63 

38  34  10.21 

52  02.06 

63  46.06 
48  01.28 
84  30.16 

30  4383 
46  40.35 
46  44.25 

45  37.80 
29  56.63 

.  42  26.77 

88°-89o 

46  41.91 

48  37.64 

53  20.96 
46  61.42 

49  18.80 

54  62.14 
38  48.46 
82  66.24 
20  61.45 

60  10.25 

28  43.66 
18  20.52 
20  47.52 

31  11.86 

870-88° 

37    44  48.74 

01  02.61 
18  27.01 
18  45.14 
14  53.51 
06  27.52 
20  50.88 

13  02.50 

10  05.44 
80  59.60 

48  10.73 

49  28.52 
04  41.99 
26  28.64 

14  26.69 
03  84.67 

61  50.08 
86  41.72 
18  49.17 

02  51.98 

11  51.36 
60  40.41 

64  48.43 

870-880 

37    58  45.02 

87O-880 

37    86  35.22 

86  58.88 

87  01.87 
86  68.28 
86  81.84 


13  15.96 

13  51.56 

14  03.26 
13  42.01 
13  06.60 
13  10.16 
13  35.95 
16  30.65 

14.82 


16 


47.96 


01O-92O 


BnlLlS. 


Da 
Do. 
Do. 
Do. 
Do. 
Do. 


890-90° 
80    80    53.00 


81.18 

1.86 

53.17 

06.76 

13.19 

25.58 

27.61 

06.25 

24.06 

27.78 

84.58 

00.56 

18.57 

49.10 

1&  27.87 

64    54.85 

81    11.11 

28    07.25 

14    16.28 

07.18 

12.02 

20.78 

90O-91O 

90    02    49.75 

980-94° 


12 
81 
81 
28 
26 
28 
28 
27 
80 
47 
48 
17 
Zt 
27 


46 


Miss.B.C  ..-- 

Rept.'84. 

do 

Do- 

do 

Bept.m 

do 

Do. 

do 

Bept^ 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Do. 

do 

S? 

do 

Do. 

do 

Da 

do 

Da 

do 

Da 

do 

Da 

do 

Da 

.do Bept.'Sa. 


06  24 
24 
24 
24 
24 


47.68 
38.00 
47.76 
84.88 
44.78 


17  17.58 

17  10.69 

17  35.86 

17  05.25 

17  16.74 

17  08.59 

16  34.74 

17  60.62 
17  84.88 

24  44,^1 


G.S I  Bull. 48. 

do '        Do. 

.....do Do. 

..-do Do. 

....do Do. 


-...do.. 
....do.- 
....do- 
....do.. 
....do.. 
..-.do- 
....do.. 
....do- 
— do.. 


.^i-%j.\ai 


w 


Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 

U)a 


"""l    G£OOftAl>HlC  fOSlTIOUS  IN   THE   UNITED   STATES. 
MISSOURI-Continned. 


m 


Nftine. 


Latitude. 


'     o  '  '* 

'^nierT.33N..R.aW 137    37    38.26 

^;,«^nieronS.8l(le8ec.l2,T.83N.,  ;         36    48.25 

8C°-«7o 

iir 

mmond l."l"]!]"IJ]!!" 


id 

tttrfleld. 

timer 

[»t  Knob . 
wit 


36  33  aes.76 

45  37.]» 

86=>-«7o 

36    3B  13.80 

43  43.96 

89  66.00 

82  46.84 

36  84.49 


Longltade.    >    Aathority.      Reference. 


•8O-04O 


08    23    36.02 
26    31.45 


-\ 


as Bull.4». 

do Do. 


92    68    48.60    ' do Bun.122. 

59    59.53    I do I         Do. 


93 


9go_94o 

17  45.27 
54  48.01 
42  32.48 
32  46.49 
08    47.74 


-...do. 
...do- 
....do. 
—  -do. 
....do. 


I 


Do. 
Do. 
Do. 
Do. 
Do. 


NORTH  DAKOTA. 


▼  Plies  Hirfi 
Horn..t7^' 
nnell.. 
^e  Butte!* 

nyHilL      ""' 


48o-4»o 

o        '  /' 

48    02  10.88 

04  15.04 
10  27.76 

05  24.41 
02  54.45 


102o-108<' 


«eEarth (yt    u  i2 


07    44.12    I 

48o-4»o 


b^^ 48    (IB    27.61 

^ 01    01.40 


m..'.:: 

es 

is 

sCnt... 

on 

rvation. 


(TCO. 


««Q 

re  Butte  . 

ilmrn 

an 


hold 

pewa... 
Harbor.. 


Quel 

e  meridian, 
ock 

USD. 

Iquiflt ". 

ianLake... 

h 

oaon 

ton 

enflon 

isherm 

slow 


pendence... 
anCreek.... 

pRiTer 

le  MisBouri . 
eury 


ion.. 

le  Moontain  . 


08  27.28 

M  85.48 

02  00.86 

04  26.78 

06  00.05 

00  88.38 

00  06.75 

06  21.90 

06  46.02 

02  16.67 
00  10.67 

470-48° 

47    00  08.80 

03  oo.or 

18  04.45 

00  45.43 

470-48° 

47    88  40.56 

83  06.02 

20  51.28 

80  16.86 

81  21.44 
20  80.66 
25  00.43 
18  33.22 
20  86.06 
14  55.88 
12  66.04 
32  12.06 
16  24.60 
35  46.98 
18  46.81 
29  01.42 


470- 
'    30 


480 
17.60 
30.64 


43 

12.28 

45 

38.30 

58 

20.80 

37 

21.25 

44 

32.80 

38 

00.18 

62 

14.17 

51 

10.75 

35 

11.70 

50 

12.40 

45 

68.77 

,102  41 
I  44 
I  67 
I  52 
34 
63 
40 


81.88 
52.26 
18.50 
40.07 
58.63 
15.92 
48.06 
1040 
15.48 
08.31 
06.26 
47.48 
53.87 
12.67 
57.61 
66.24 
25.84 
86.16 
57.17 
53.54 
47.87 


IO80. 

108  27 
58 
82 
12 
34 
21 
44 
12 
47 
37 
03 
53 
84 
1000-1010 

100  62  10.96 
56  09.54 
50  80.14 
40  25.10 

1010-1020 

101  40  30.40 

40  82.08 
21  16.24 

41  26.66 
85  06.96 
46  46.40 
26  41.67 

26  22.76 
18  26.10 
08  88.54 
02  40.83 

21  63.01 

22  44.04 

27  08.67 
16  32.32 

28  44.72 
1020.1080 

102  02  65.77 
11  37.30 
20  25.70 
33  30.34 
32  40.60 
18  20.50 

29  12.89 

13  35.72 
41  47.32 
40  27.67 
01  36.71 
31  00.20 

14  65.11 


Mo.R.C. 
-..-do... 
..-do... 
—  -do... 
-...do... 
...-do... 
...-do... 


-do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
-do. 
do. 
.do. 
.do. 
.do. 
.do. 

-do. 
.do. 
-do. 
-do. 


.do... 
.do... 
-do... 
-do-- 
-do... 
-do... 
-do  — 
.do  — 
.do... 
-do... 
-do-, 
-do..- 
-do  — 
.do... 
-do... 
-do-.. 


■do. 
-do. 
-do- 
.do. 
.do. 
-do. 
-do. 
do. 
do- 
-do. 
.do. 
-do- 
-do. 


Rept.  '01. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
a  oy  ^^D»vJ 


ogle 
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NORTH  DAKOTA— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

East  baee 

470-48O 
o        /         /• 

47    59    40,96 

57  01.14 
68    47.17 
59    43.48 
59    36.26 

460-470 
46    OB    44.72 
17    08.40 
49    12.84 
28    b6,25 
06    52.45 
46    10.00 
31    47.13 
06    50.44 
23    44.04 
19    54.16 

36  15.69 

58  40.13 

44  03.89 
46    12.23 
12    11.61 
41    56.82 
51    08.07 
51    06.89 
28    27.70 
00    54.01 
48    10.89 

37  22.72 

45  34.60 
67    06.07 
16    08.91 
08    66.20 

450-460 
45    69    39.65 

IO80-1040 

0      /       ff 

1C3    56    52.94 

56  46.40 
28    37.08 
21    53.65 

59  39.28 
1000-1010 

100    30    07.00 

31  80.62 
45    06.11 
88    19.27 
82    43.38 

60  67.00 
41    12.47 
88    07.42 

81  34.64 
84    54.64 
80    05.23 

57  15.11 
40    83.96 

61  08.22 

82  44.64 
49    09.74 
55    06.04 
48    06.90 

32  11.73 
80    40.28 
48    14.58 
48    54.08 
47    00.60 

62  19.87 
87    28.84 

83  0K.12 
1000-1010 

100    34    41.14 

MO.R.C 

do 

do 

do 

do 

do 

do   

do 

do 

do 

Engr.  Corps . 

do 

do 

Bept.'Ol. 
Do. 
Do. 
Da 
Do 

GlasHBluflf..^. 

Lasroon 

Plum 

West  base 

Battle  Creek 

Beaver  Creek 

Do. 
Do 

Bismarck 

Cannon  Ball 

Do. 
Da 

Cathead 

JTnrt  AhrAhs^m  TJnnnln 

Da 
RepfTi 
Bept-Ol. 

Da 

Fort  Rice      .  . 

Fort  Yates 

O«yton 

Da 

Qivens 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Da 

Glencoe 

Da 

Ha-rmoTi 

Do. 

Kayhall 

Da 

Da 

Little  Beaver 

Do. 

T.itflA  Hfirt. 

Do 

Mandan 

Do. 

Marysville 

Da 

Mclntyro 

Do. 

McRay 

Do 

North  base 

Do. 

Riverside 

Do 

South  base 

Da 

Da 

Van  Solen 

Da 

Winona 

Da 

Fire  Heart 

Da 

SOUTH  DAKC 

)TA. 

Ashley 

46o-46^ 

O       '           // 

46    37    45.15 
83    46.22 
06    21.61 

24  00.83 
29    20.96 
41    19.46 
46    06.12 
41    08.63 
03    20.84 

25  18.25 
58    01.94 
28    29.75 
32    47.94 
46    07.63 
63    40.18 

19  28.54 
55    43.20 

20  12.18 
36    11.35 
14    38.96 
50    30.75 
12    46.10 

440-450      • 
44    13    46.16 
01    19.73 

05  42.40 
10    29.61 
08    15.29 
10    45.69 

06  02.46 
01    57.01 

440-450 

44    50    27.98 
10    50.86 
20    88.89 

1000-1010 

0      /        // . 

100    26    16,76 
22    63.90 
14    34.87 

13  28.60 
24    48.66 

20  30.18 
24    20.98 

14  47.46 

21  00.96 
20    20.10 

27  14.98 

18  10.20 
29    40.28 
17    81.17 

28  27.76 

17  22.61 
82    47.86 

12  88.97 
20    48.81 

13  82.42 
80    64.23 

19  01.66 
990-1000 

99    37    31.62 
38    53.90 
54    28.06 
64    01.86 
86    36.32 
46    00.14 
26    44.92 

18  10.48 
lOOO-lOlo 

100    21    10.01 

20  80.26 

14  06.68 

Mo.R.  C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rept^. 
Da 

Aske 

Bunker  Hill :.... 

Da 

Bennett 

Do. 

Blue  Blanket 

Da 

Blume 

Do. 

Box  Elder *. 

OftiupbAll 

Do, 
Do. 

Charger , 

Da 

Curlew 

Da 

Doersfhli^ . . 

Da 

Fox  Island. 

Da 

Grand  River 

Kirkland 

LaGrace 

Do. 

Do. 
Da 

LeBeau 

Do. 

Martin . 

Do. 

McKinley 

Da 

Roth..... 

Do. 

Scranton 

Do. 

St.  Benedict 

Do. 

8t.Stephen 

Da 

BigrBend 

Burnt  Ridge 

Da 
Do. 

Cedar  River 

Da 

Chapelle  Creek 

Da 

Neck 

Reynolds 

Fort  Thompson 

Do. 
Do. 
Da 

Wolf  Creek 

Da 

Artichoke 

Do. 

Bad  River 

Do. 

Barth 

Da 

uigiiizeo  Dy  v.jv^v^r 
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Name. 


rnHfll 

9t?ry 

liase 

»nk 

ilsland 

T 

er 

itaty 

Bennett!*.". "'.  '.'.V. " '. '. 

Charge , 

an 

168 

iUes 

I 

s 

lU 

^laiMBd 

eau , 

8^ 

Bntte 

Em 

bawiiz::::::::::: 

iutte 

b 

ooii,  post^offlce". .'. !. 

IK 

ase 

(U 

mt 

astronomical  pier 

8 

ase , 

ead 

r 

one 

Iwan 

Creek 

n ly.rr.".'.' 

riain '.., 

okont 

Q 

m  Butte 

B _ 

>€ikll"III""'!l 


Latitude. 


440-460 


44 


89.58 
54.71 
46.24 
43.75 
24.87 
81.84 
60.86 
15.11 
04.06 
88.25 
21.71 
28.34 
06.28 
15.80 
47.76 
15.48 
50.28 
82.50 
87.18 
26.16 
26.12 
86.  OB 
10.00 
54.74 
14.07 


440-450 

44  28  84.40 

18  12.00 

14  41.40 

22  34.00 

05  20.80 
07  04.00 
00  63.80 
18  55.80 
04  45.24 
03  07.10 
07  00.20 

06  58.70 


48°- 

\  03 
18 
08 
13 
12 
06 
08 


03.67 
02.58 
43.72 
20.61 
20.68 
a5.01 
62.46 


480-440 

43  58  10.56 
80  51.66 
56    24.00 


46.07 
06.18 
23.66 
38.83 
62.74 
20.15 
25.20 
46.88 
48.46 
12.80 
47.80 
66.08 


480-440 

48    55    07.00 

4«o_44o 
48    25    08.50 


85 
45 
12 
80 
51 
00 
14 


Longitude. 


Authority. 


1000-1010 


100 


18.73 
07.56 
45.40 
08.51 
20.83 
10.84 
07.48 
14.87 
46.88 
04.22 
24.58 
08.00 
21.06 
48.60 
45.28 
26.44 
01.60 
44.88 
16.05 
41.88 
45.15 
57.28 
06.48 
47.76 
lOSo-1040 
108    25    08.80 

06 

43 

43 

03 

04 

06 

21 

^si 

14 
10 
14 


18 
24 
41 
02 
28 
02 
07 
26 
08 
20 
18 
34 
05 
27 
21 
28 
28 
18 


26.80 
41.10 
18.60 
32.30 
35.50 
20.10 
40.60 
68.28 
16.60 
28.10 
12.00 
»8o_99o 
88    41    80.51 


58.75 
38.33 
06.37 
26.42 
04.30 
21.42 


990-1000 


00  28 
15 
10 
01 
12 
27 
10 
06 
10 
23 
02 
07 
30 
17 
24 
10 


62.00 
66.44 
21.62 
51.00 
60.60 
04.50 
35.00 


45.86 
26.56 
42.32 
81.08 
48.86 
05.15 
17.70 
80.02 
66.52 
38.34 
18.28 
42.65 
18.57 
24.84 
37.68 
87.74 
1020-1080 
102  58  42.50 
IOS0-I040 
108    37    07.00 

06 

86 

80 


43.60 
17.30 
00.00 
03.40 
27.30 
02.70 
00.50 


MO.B.C. 

do... 

....do... 

do... 

.....do... 
-.-.do... 
..-.do... 

—  -do... 
..--do-.. 
....do... 

—  .do... 
...do... 
...do.... 
....do... 

—  -do... 
.....do... 
do--. 

..--do... 
....do... 
....do.'.. 
....do.... 
....do... 
....do... 
.....do... 
....do... 


Reference. 


.  H  'Ol. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


I  , 


Q.  S Bull.  122. 

do I         Do. 

do Do. 

L.S '  Pinal  Rept. 


G.8. 
....do. 
.....do. 

do. 

.....do. 
...do. 

do. 

.. ...do- 


Mo.  R.C. 
-...do... 
....do... 
....do... 
....do... 

do... 

do... 


.do- 
-do- 
-do. 
-do. 
.do. 
-do. 
-do. 
.do. 
-do. 
-do. 
.do. 
.do. 
-do. 
-do- 
.do. 
.do. 


G.  B. 


.....do 

do 

Enan^.  Corps. . 

....do.".".-"" 

..-.do 

....do 

.—do 


Bull.  122. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Rept.  '81. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bull.  122. 

Do. 

Do. 
Rept,  '78. 
Bull.  122. 

Do. 

Do. 

Do. 

Do. 


^Goo^(^ 
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NEBRASKA. 

Name. 

Latitude. 

Longitude. 

Authority. 

Baird 

42o_48o 

O         '          // 

42    20    60.81 
M    45.83 
80    04.95 
10    32.11 
86    42.45 
19   08. 2r 
38    19.78 
49    07.40 
29    25.68 
42    14.28 
24    81.50 

62  26.44 
83    80.29 
41    13.81 

15  57.98 

42o_4So 

42    52    20.47 

46  08.82 
49    58.-77 

47  50.04 
47    50.98 
53    20.24 

46  56.68 

44  01.46 

47  54.41 
47    50.29 

47  58.11 

48  15.38 
46    01.81 
53    07.24 

65  57.63 
420-480 

42    48    20.35 

63  45.01 

52  17.12 
55    50.48 
57    11.06 
46    47.56 

45  07.05 

420-480 

42    80    48.88 

410-420 

41    00    47.70 

14  32.44 

16  82.75 
21    00.58 

23  40.89 
06    04.82 

15  86.11 
48    52.12 

16  60.46 
02    08.56 
41    13.10 
15    33.94 

410-420 
41    83    11.12 
31    05.32 
86    49.41 
38    04.65 

66  82.87 

46  16.27 
86    49.19 

410-420 
41    08    18.88 

410-420 

41    08    36.76 

410-420 

41    18    54.00 
40O-4IO 

40    08    13.84 

24  80.39 

53  40.80 
86    82.01 

96^-970 

O           /              f 

06    30    14.14 

17  64.86 
28    06.87 
00    83.26 
80    2534 
08    07.10 

46  02.25 
41    66.12 
86    37.66 

53  02.74 

21  04.78 
67    31.90 
40    02.86 
33    21.77 

22  27.17 
970-980 

97    40    10.47 

07  82.98 

66  81.20 
89    10.81 

67  26.60 
88   08.56 

54  08.04 
67    40.24 

65  88.18 
31    02.84 

47  10.61 
10    48.08 

67  24.40 
60    84.88 
10    00.88 

08O-00O 

06    02    54.14 
24    87.50 

08  87.97 

13  42.09 
84    47.52 
12    29.06 

06  25.15 
10SO-104O 

108    27    45.00 

9(o_9^o 
06    53    57.06 

60  35.48 

61  00.01 

62  16.73 

68  88.66 
40   00.85 

66  88.14 
60    48.85 
57    88.27 

63  66.42 
66    81.48 
66    87.22 

96O-07O 

96    07    45.68 

07  05.00 
06    60.88 
12    24.07 

14  81.41 

18  84.89 

09  40.18 
lOOO-lOlo 

100    45    53.14 

102O-10SO 

102    68    13.82 

10SO.104O 

108    52    66.25 

06o_9«o 
a*)    26    30.51 
80    86.50 
68    21.02 
47    60.14 

uigiiize 

MO.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Engr.  Corps-. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

MO.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Whoolor 

do 

C.&0.8 

MO.R.C 

:::±:-::::. 

do J 

BeptVL 
Do. 

Blackbird 

BmersoTt                                     

Do 

Grant 

Da 

Hall 

Do 

Hedflres 

Do. 

lon^: 

Da 

JohTifK>n 

Da 

Bound  Can                                       . .  .  - 

Da 

Fywn 

Da 

Da 

Spirit  Mound 

Da 

Da 

Westfleld 

Do. 

WinnAbagro 

Do. 

■Ron  HoTnTOA 

Do. 

Bow  Creek    ...                     .... 

Do. 

Covell , 

Do. 

Herrick 

Do. 

Kelley 

Da 

Lakeport 

Lost  Creek 

Niobrara 

North  base 

Da 
Do. 
Do. 
Do. 

Pit 

Do. 

Santee 

Do. 

Schmidt 

Do. 

South  base 

Do. 

Sprinarfield 

Do. 

Welby!: : :: :.-:. 

Ameeon 

Bruce  

Chouteau 

Conner 

Harrison 

Ponca 

Ward 

Camp  Robinson,  flagstaff 

Bellevue 

Bluffs 

Council 

Crescent 

Douelas 

Henton 

High  School 

Do. 

Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Bept.*:?. 

Bull.l2t 
Rept.-Ol. 

Do. 

Do. 

Do. 

Do. 

Do. 

Mormon 

Omaha 

Platte 

Taylor 

U.S.C.andG 

Da 
Do, 

buH-is- 

Bept-SL 
Do 

Bench  

Blair 

Eastbase  .    .. 

Do. 
Do. 
Do 

Herman 

Sandig 

Tekamah 

West 

North  Platte,  astronomical    monu- 
ment. 

Port    Sidney,   astronomical    monu- 
ment. 

BnshnAll,  transit . . 

Do. 
Do. 
Do. 
Do 

Final  B^pc 
Do. 

Eept.'W. 

Rept.T»l 
Da 
Da 
Do. 

e 

Arago 

Brown  ville 

Calumet 

City 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

ir 

40O-41O 

0        '         n 

40    14    87.28 
49    07.05 
01    06.48 
80    16.90 
28    10.98 
16    44.45 

40O-41O 

40    00    12.52 

950.960 

95  81  16.01 
52  05.5tt 
20  60.11 
49  03.08 
42  11.89 
84  18.72 
97O-980 

97    65    54.66 

Mo.R.C 

do 

do 

do 

do 

do 

Q.8 

Rept.  ^1. 
Do 

s 

Alia 

Do. 

Do. 

Do. 

sroin .. 

Do. 

line  EaojBas  and  Nebraska 

Bull.  122. 

KANSAS. 


rson 

«»o-4«o 

O       /           n 

39    41    56.86 
58    21.07 

21  19.12 

50  46.35 
86    65.15 

27  41.08 
38    55.29 
24    22.13 
43    06.98 
29    68.30 

22  16.45 
48    31.84 
45    09.80 
24    10.55 

MO-40O 

89    14    44.10 
35    42.56 
22    20.01 
17    13.89 
02    87.87 
58    27.88 
88    54.56 
83    22.79 
00    06.17 
58    26.71 
11    64.86 

51  28.21 
07    11,39 

54  55.71 
26    56.54 
10    24.10 
06    66.78 

55  18.39 

24  52.00 
19    26.47 

15  56.28 
13    67.05 
81    84.28 
21    19.29 
57    89.99 

06  02.12 

25  15.88 

07  00.46 
00    06.13 

13  66.07 
19    34.45 

14  47.  m. 

10  25.77 
07    03.40 
02    42.60 
17    28.86 

21  45.40 

16  05.68 
04    54.57 

22  12.42 

11  44.71 

89O-40O 

39    20    42.62 

28  48.46 
22    53.20 
22    80.40 

26  19.60 

940-95^ 

0     /        // 

&4    58    60.13 

53  54.10 

54  51.84 
60    45.32 
59    18.61 
58    00.81 

56  01.70 

58  25.79 

51  a5.96 

59  39.89 

55  52.67 

52  11.90 

67  07.31 

68  45.96 

96O-90O 

05    50    10.20 
05    53.20 
88    18.35 
86   26.64 

00  05.19 
10    54.80 
02    65.62 

01  57.13 
24    21.74 
10    04.96 
34    40.64 

05  13.00 
28    57.02 
01    28.70 
01    07.91 

19  57.30 

20  53.40 
07    33.29 

60  48.21 
42    48.38 

81  17.35 

41  41.87 

06  02.24 
67    36.68 
16    25.02 
12    35.60 
60    54.35 
28    50.40 
24    38.79 

42  00.24 
48    07.45 
40    55.40 

19  48.14 

20  42.15 
00    08.84 
36    26.06 

57  86.61 
80    67.47 
12    21.73 
38    12.80 
34    46.93 

960-970 

96    19    07.22 

26    44.12 

47    19.91 

20    48.35 

82  45.05 

Mo.  R.  C 

,  — .do 

Engr.  Corps. . 

MoVR.  C... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.8 

Mo.  R.  C 

G.8 

do 

C.&G.8 

Mo.  R.  C 

do 

do 

G.8 

Mo.  R.  C 

G.8 

Mo.  R.  C 

G.8 

Mo.  R.  C 

do 

G.8 

do 

Mo.  R.  C 

G.8 

do 

do 

do 

Mo.  R.  C 

G.8 

Mo.R.Co 

G  8 

Rept. '91. 
Do. 

nnia ... 

-•eavenwortb 

Do 

Do 

Do 

Do 

oor ...            

Do. 

poo 

Do 

Knob 

Do 

Do 

an 

Do. 

» 

Do 

!ZUI 

Do. 

Q 

Do 

Jf 

Bull  122 

on 

Rept. '91. 
Bull  122 

Do 

n 

Do 

City 

Rept.  '91. 
Do 

I.... 

Do. 
Bull.  122. 

pton 

,t 

Rept. '91. 
Bull  122 

a 

Rept. '91. 
Bull  122 

lO _ 

»y 

Rept. -91. 
Do 

ui :..::::.::: 

e 

Bull  122. 

Do 

Rept.  '91. 
Bull  122 

itomie 

a... 

Do 

•eek 

Do 

trbom - 

Do. 

Rept.  '91. 
Bull  122 

:ioad 

Rept.  '91. 
Bull  122 

11...   ::             ::.: 

lersec.  21.T.7,R.14 

-—do 

do 

do 

do 

do 

do.- 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do — UiQii 

Do. 

nerBec.l,T.ll,R.17      .. 

Do 

nerflec.l5,T.lkR.18 

Do. 

Qer8ec.25,T.9rK.15       ...      . 

Do 

ner  sec.  26,  T.  8,  R.  15 

Do. 

nerHec.27,T.9,R.14 

ier8ec.l9.T.10,R.19 

Do. 
Do. 

iersec.7,T.ll,R.19 

Do 

ier8ec.6,T.12,R.21 

Do. 

ner8ec.ll,T.9,R.16 

Do. 

neraec.l5.T.8.R.13 

er8ec.l6,T.9,R.17 

er8oc.»jT.ll.R.20 

Do. 
Do. 
Do. 

er  8ec.7,T.8,R.17 

Do. 

omer8ec.l2.T.10,R.16 

Do. 
Do. 

Do. 

riUe 

Do. 

e_ -- 

Do. 

zeo  dD®,.jv>( 

>ogIe 
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Latitude. 

Longitude. 

Authority. 

Reference 

Randolph 

89O-40O 

0          /            ff 

38  82    02.08 
32    65.67 
16    81.60 
20    44.26 

29  89.48 
26    12.84 
:&    47.20 
28    48.65 
22    41.20 

82  17.77 
16    33.52 
20    60.72 

89O-40O 
30    15    25.88 
31    28.08 
01    31.  e4 

30  23.77 

40  10.00 
13    38.24 

83  37.45 
82    26.99 
24    86.77 
18    44.74 

04  19.49 

06  11.06 

41  45.81 

07  20.98 
01    81.95 

06  15.63 

07  10.80 
13    27.80 
15    27.02 

18    29.10 
24    35.86 

81  84.49 

82  24.78 

82  88.69 
30    17.65 

40  10.17 

41  59.00 

S9O-40O 

39  20    34.48 

85  61.63 

20  62.77 
60    57.66 
81    17.82 

05  84.63 
18    82.79 

86  47.61 
44    21.20 

80  28.13 

21  88.54 
10   00.77 
21    04.73 
21    89.38 

81  09.68 
36    61.40 
86    44.32 
44    38.04 
51    06.98 

890-400 
30    60    17.51 
35    22.38 

84  43.60 
46    18.67 

85  41.72 
44    00.81 
38    62.73 

83  02.28 

85  01.40 

86  62.18 
86    44.78 
43    38.67 
60   38.66 

$»o_44>o 
39    34    40.17 

42  08.15 

84  06.60 

96o_97o 

O          /            II 

96  44    44.33 
80    28.01 
06    15.10 
32   01.20 
18    50.25 
32    61.85 

47  34.08 
26    40.66 
20    82.67 
44    44.80 
06    85.38 
82    16.82 

970-980 

97  15    33.67 

40  34.64 

10  24.56 

50  40.98 

41  68.48 
30    05.41 

11  47.80 
57    22.31 
80    42.87 
16    86.81 

48  45.44 
23    28.18 
80    20.84 
02   22.80 
10   83.73 
23    23.79 
02    13.08 
80    12.60 

15  82.88 

16  86.70 

80  43.88 

40  84.29 
57    26.56 
00    16.82 
60   60.48 

41  60.37 
29    46.70 

980-990 

98  19    01.18 
10    25.06 
06    06.03 
67    08.13 

51  28.82 
05    66.86 
82    81.61 
84    00.86 
05    42.48 

42  38.01 

81  67.62 

49  82.87 
05   60.81 
81    88.08 
51    82.18 
10   82.90 
88    40.50 
05    47.87 
57    16.75 

990-1000 
09    00    21.08 
41    51.48 
00    06.C7 
80    21.19 
28   22.80 
49   06.84 

18  48.82 
54    10.84 
00   08.84 
28   41.84 

19  06.61 
48   65.11 
00    04.78 

1000-1010 

100    02    00.47 

00    41.09 

UB   28.00 

G.S 

Bull.ia 

Sprins«ide 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.8 

do 

G.S 

Do. 

St.  Marys 

Do. 

Stockdale 

Do. 

Do. 

S.  isec.  17,  T.  7,  R.  8 

Do. 

SW.  corner  sec.  5,  T.  8,R.6 

NE.  comer  sec.  0,  T.  7,  R.9 

Do. 
Da 

N.  i  comer  sec.  7,  T.  8,  R.  10 

N^  comer  sec.  15,  T.  6,  R.  6 

NW.  comer  sec.  17,  T.  0,  R.  12 

NW.  comer  sec.  21,  T.  8,  R.8 

Do. 
Do. 
Do. 
Da 

Butler 

Do. 

Concordia 

Do. 

Frey 

Do. 

Jamestown 

Do. 

MinersviUe •. 

Monument 

Do. 
Do. 

Renshawe 

Do. 

Scottsville 

Da 

Sulphur  Sprincrs 

Da 

TaiaeMoimd.r. 

Da 

Thompson 

Vine  Creek  .  . 

Wayne 

Da 

Wflmer 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.8 

do 

G.S      ... 

Da 

Center  comer  sec.  11,  T.  12,  R.  2 

NW.  comer  sec.  13.  T.  11,  R.  1 

SE.  comer  sec.  1,  T.  11,  R.  3 

Da 
Da 
Do. 

W.  comer  sec.  86,  T.  9,  R.  2  W 

One-fourth  comer  sees.  24  and  19,  T. 
9,R8.1and2E. 

Da 
Do. 

Do- 

S.  i  comer  sec.  26,  T.  7,  R.  2 

Do. 

N.  i  corner  sec.  20,  T.  o,  R.  8 

Da 

S.  icomersec.  11,T.  6.  R.  6 

E.  comer  sec.  11,  T.  6,  R.  6 

Do. 
Do. 

S.  i  comer  sec.  aft,  T.  4,  R.  6 

S.  4  comer  sec.  80,  T.  4,  R.  8 

Do. 
Do- 

NE.  comer  sec.  ^  T.  4,  R.  2  W 

Blu«Hill    , 

Do. 
Do. 

Cemetery 

Da 

Church 

Da 

Hardilee    

Do. 

liftwrence  Creek 

Da 

Lincoln 

Meade  Ranch  or  Tree  Will 

Oldw    1 

Do. 

Pnint '  ,  Trni 

do 

do 

do 

Da 

School 

Do. 

Tipton 

Da 

Waldo 

Comer  sees.  16,  16, 21,  22,  T.  8,  R.  7.... 

Da 

E.  J  comer  sec.  16,  T.  8,  R.  11 

W.  i  comer  sec.  23,  T.  6,  R.  14 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

::::iS:::::::: 

do 

do 

do.-=^^4. 

:::::SS::;::::: 

Da 
Da 

SW.  comer  sec.  24  J.  5^.  8 

Da 

SE.  corner  sec.  16,  T.  5,  R.  11 

Da 

N.  ioomersec.  8,  T.  4,  R.  7 

Da 

W.  i  comer  sec.  80,  T.  2,  R.  14 

Da 

Blue  Monnd  --    -     

Da 

Densmore - - 

Da 

Da 

Planter  Mound -    ^--.....    „ 

Do. 

Rock  Mound 

Do. 

Stahl             

Da 

Twin  Mound - 

Da 

Winilmni                     _      

Da 

N.  4-  comer  sec.  34,  T.  5,  R.  16 

Do. 

NW.  comer  sec.  28.  T.  6,  R.  19 

Do. 

S-i  comer  sec.  14,T.  5,R.18. 

Do. 

SE.  comersec.  5,  T.  4,  R.  22 

Da 

N.  i  comer  sec.  82,  T.  2,  R.16 

Do. 

Lenora 

>      Da 
Do. 

W"i4cflnian  . , 

BW.  comer  sec  88,  T.  6,  R.  24 

Do. 
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Name. 


Latitude. 


la,  Methodist  ^-piacopaX  church. 
Monnd 


atomie,  insane 

ed  Monnd 

>rT5.42and43, 
rTs.«)and4l, 
rT8.19andaO, 
rT9.19and20, 
r  Ts.  18  and  19, 
rTi>.17andl8, 
rTs.l7andl8, 


asylum. 


Steteline.... 
Rs.  80  and  31. 
Bs.  28  and  23. 
State  line.... 
Rs.  24  and  25. 
Rs.  22  and  28. 
State  line.... 


found. 
t 


Id,  crces  on  church . 


nee  University 

5 

rind,  cupola  of  church . 
found 


Dutch  oolle((e. 
chfjolhouse 


neraec. 
rneraec. 
Ts.30and 
Tb.  19  and 
Ts.  10  and 
Ts.  19  and 
Th.  18  and 
Ts.  18and 
Ts  18  and 
Ts.  17  and 
Ts.  17  and 


T.12.R.19 

T.W,R.20 

l,Rs.l9and20.. 
20,  Rs.  19  and  20. 
20,  Rs.  16  and  17.. 
20,  Rs.  14  and  15.. 
19,R8.17andl8.. 
19,  Rs.  14  and  15. 
19,  Rs.  IB  and  14.. 
18,  Rs.  15  and  16.. 
18,  Rs.  20  and  21. 


lanch - 

Mound 

-Qod   Falls,  cupola  of  conrt- 

i,   cupola   of    State   normal 
[oand 


s.  3)  and  21,  Rs.  5  and  6 

a.  aci  and  21, Rs.6and 7 . ... 
'4.  17  and  18,  Rs.  12  and  13  . 

s.  18  and  19,  Rs.  7  and  8 

s.  19and20,  Rs.  6and7.... 
a.  19  and  20,  Rs.  12  and  13  . 
R.  19  and  20,  Rs.  7  and 8. ... 
s.  30  and  21,  Rs.  4 and 5.... 
's.  17  and  18,  Rs.  8  and  9 ... 


ttle  . 


nd_ 


S80-S90 


52.14 
40.10 
80.94 
49.60 
50.86 
00.55 
43.66 
20.62 
48.72 
47.52 
02.68 
16.29 
11.86 

S8o-«9o 

28  20.62 
20.72 
10.89 
48.40 
13.58 
26.86 
30.48 
15.04 
14.64 
00.52 
28.72 
22  00.80 
25  07.60 
87.34 
57.08 
80.06 
00.74 
30.10 
52.61 
53.15 
51.74 
06.60 
06.34 
06.58 
23.42 
19.21 


28 
57 
80 
20 
80 
20 
28 
18 
20 
20 
26 
31 
81 


54 
25 
22 
23 
27 
57 
27 
24 
20 
80 


30 


57 
54 
15 
20 
20 
20 
26 
26 
26 
31 
81 

880-S90 

I    28  62.41 

26  28.24 

21  10.91 

22  18.47 

24  60.06 

15  57.32 

18  57.82 

16  12.26 
10  80.13 
80  34.76 

00  13.46 
28  48.66 

19  34.46 
21  52.57 
15  45.68 
15  45.39 
31  21.70 
26  11.61 

20  57.88 
20  54.26 
20  57.74 
15  45.45 
31  23.00 

S80-890 

i  10  32.99 

06  52.10 

18  28.69 

01  24.78 
14  27.16 

08  80.86 
48  84.58 
06  89.43 
06  44.73 

02  58.66 
10  00.10 

09  30.00 


Longitude.    I    Authority. 


940-96° 


94 


41  24.12 

44  20.00 

86  54.36 
66  26.04 
66  19.64 

87  15.90 
86  44.57 
17  28.44 
55  02.97 
86  45.42 
41  43.13 
65  08.33 
36  42.89 


96°- 

96  45 
10 
56 
88 
27 
46 
14 
27 
15 
31 
40 
13 
51 
06 
08 
14 
11 
14 
14 
34 
48 
28 
48 
54 
41 
06 


96° 
13.55 
63.96 
56.60 
11.72 
09.65 
25.60 
36.32 
80.12 
10.71 
10.86 
19.64 
00.18 
29.45 
50.00 
51.80 
28.13 
08.03 
54.38 
68.47 
53.15 
07.60 
14.58 
06.91 
45.04 
29.02 
15.80 
960-970 

96  28  21.28 
87  06.26 
04  08.52 
82    28.80 

10    47.52 

54  58.86 
24  11.58 
40  49.00 
53  46.84 
01  43.20 
59  58.46 
18  08. 01 

87  88.01 
43  66.80 
49  07.73 
42  29.86 
01  24.07 
85  60.45 
42  80.26 
01  26.60 
35  62.40 

55  45.11 
27  51.51 

970-98° 

97  16  08.24 

88  43.00 

10  06.06 
30  51.21 
01  23.46 
26  38.62 
30  42.86 
47  17.01 

11  58.24 
20  40.06 
20  09.84 
?9  40.05 


Reference. 


G.S... 
.....do. 

do. 

.....do. 
...do- 
.....do. 
.....do. 
...do. 
....do. 

do. 

...-do. 
....do. 
....do. 

....do. 
....do. 
....do- 
.....do. 
....do. 
-...do. 

....do 

...do I 

do ! 

.....do 

.....do I 

.-..do ! 

-..-do 

do 

do 

....-do 

do I 

do I 

.....do I 

do 

.....do 

.....do 

-...do 

do 

do 

....do 

.....do 

do 

do 

.....do 

.....do 

....do 

do 

.....do 

do 

do 

do 

do 

...do 

.-.--do 

.-..-do 

.....do 

do 

.....do 

do 

.....do 

....-do 

do 

do ,-. 


:::i 


.....do 

do 

do 

do 

do 

do 

C.  AG.  S... 

G.S 

do 

do 

do 

.....do.,,-.,. 


BuU.122. 

Do." 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.  ■ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 


^ogle 
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Name. 


SandHiU 

Sheep  Ranch 

Walton 

8E.  corner  sec.  36,  T.  21,  R.  1  E. . . . 
SE.  comer  sec.  CO/T.  22,  R.  IE... 

8E.  comer  sec.  8,  T.  22,  R.  2 

SW.  comer  sec.  8,  T.  22,  R.  4 

SW.  comer  sec.  4,  T.  23,  R.  3  W . . 
SW.  comer  sec.  13,  T.  21,  R.  2  E . . 
S  W.  comer  sec.  33,  T.  21,  R.  1 B . . 

Township  comer 

NE.  corner  sec  13,  T.  23,  R.  5  W. . 
NE.  comer  sec.  16,  T.  22,  R.  1  W  . 
NE.  corner  sec.  16,  T.  23,  R.  1  E  . . 


Aclwrman 

AUon 

Bunker  Hill 

Cactus 

Drifting  Sand 

Ellsworth 

Golden  Belt 

Heath 

Lyons  

Millet 

Mound 

Pasture 

Raymond 

Sterling 

Two 

Wilson 

SW.  comer  sec.  16,  T.  21,  R.  8. .. 
SW.  comer  sec.  23,  T.  20,  R.  10  . 
SE.  comer  sec.  36,  T.  20,  R.  12  .  . 
NE.  comer  sec.  16,  T.  1»,  R.  14.. 
NE.  comer  sec.  18,  T.  21,  R.  13. . 
NE.  comer  sec.  12,  T.  20,  R.  8. .. 
NW.  comer  sec.  8,  T.  22,  R.  10. . 
NW.  comer  sec.  28,  T.  19,  R.  12. 
NW.  comer  sec.  18,  T.  23.  R.  7.. 


Blue  Hill 

Burdette 

Cheese  Factory 

Dugout 

Fair  Mount 

Frank  

Garfield 

Hays 

Lamed 

La  Crosse 

Last  Chance 

Orwell 

Pawnee 

§!uarry 
E.  comer  sec.  22,  T.  21,  R.  2^^ 

SE.*  comer  sec.  15,  T.  22,  R.  10 

SE.  comer  sec.  29,  T.  23,  R.  21 

SE.  comer  sec.  26,  T.  23,  R.  23 

SW.  comer  sec.  14,  T.  23,  R.  21  .... 
NW.  corner  sec.  19,  T.  '^0,  R.15...- 
NW.  corner  sec.  17,  T.  22,  R.20. . . . 

N  W.  comer  sec.  5,  T.  21.  R.  19 

NW.  corner  sec.  30,  T.  22  Jl.  17. . . . 
NW.  comer  sec.  6,  T.  21,  R.  17 


Coyote 

Latin 

NE.  comer  sec.  35.  T.  22,  R.86. 
NW.  comer  sec.  27,  T.  23,  R.34., 


Latitude. 


«80-««o 


38 


88.67 
10.15 
58.43 
27.68 
10.40 
40.37 
39.22 
18.44 
04.86 
24.77 
12.73 
24.96 
39.46 
57.72 
880-890 


38    07 


24 

09 
43 
58 
60 
19 
18 
13 
22 
17 
13 
08 
51 
13 
17 
15 
24 
13 
19 
10 
22 
03  24.26 

«80-«9o 
38    69    01.98 


21.69 
41.74 
20.26 
17.00 
44.89 
48.00 
48.25 
45.10 
51.98 
01.67 
52.48 
23.95 
86.29 
14.64 
21.66 
55.97 
00.15 

:3.d8 

37.92 
17.21 
54.42 
57.41 
22.12 


08 
01 
15 
40 
12 
06 
54 

85 
03 
01 
18 
15 
12 
07 
01 
01 
03 
18 
08 
15 
06 
15 


43.23 
43.15 
21.16 
35.70 
19.00 
29.63 
66.66 
65.74 
42.96 
40.85 
25.08 
05.09 
19.81 
13.49 
40.86 
42.99 
16.87 
27.33 
15.20 
43.87 
42.82 
55.99 


S8<>-89o 

38    01    86.85 
00    38.35 

00  58.76 

01  68.62 


Fort  Scott:  ! 

Standpipe i  37 

Spire  on  cupola  of  Central  School. 
Spire  of  Congregational  church . . . 

FlagstafiF  in  national  cemetery 

Astronomicalpier 

SE.  corner  sec.  3i;  T.25  S.,  R.25  E., 
Bourbon  County.  | 


87O-880 

49  54.08 
60  17.28 

50  15.20 

49  21.14 

50  25.76 
49  13.79 


Longitude.    I    Authority.    |  Reference. 


97o_98o 

o        /  f 

97    66  47.08 

48  42.82 

14  02.U 

15  44.96 
15  46.12 

88  17.20 

47  85.89 

89  60.82 
10  10.88 
20  09.69 
15  46.06 

48  38.48 
25  33.46 
20  38.70 

98°-99o 

96  50  45.32 
20.46 
18.62 
06.63 
51.08 
85.00 
25.72 
60.70 
43.70 
28. » 
04.24 


42 


13 
18 
02 
06 
21 
47 
80 
24 
12 
01 
29 
12 
24 
85 
51 
47 
08 
27 
30 
01 


990- 

99    06 


42 
42 
41 
42 

41 


G.S BuU.lfi. 

do Do. 

do Do. 

do Do. 

do Da 

do Do. 

do Do. 

do Do- 

do Da 

do Do. 

do Do, 

do Do. 

do Da 

do Do. 


12.15 
24.26 
27.40 
18.17 
53.68 
20.48 
22.11 
56.28 
01.07 
48.60 
06.48 
46.92 
49.70 

100° 

58.46 
46.81 
42.51 
44.80 
17.42 
16.18 
66.68 
16.86 
62.94 
10.83 
12.94 
16.96 
25.25 
18.64 
68.18 
27.13 
80.01 
17.96 
17.90 
68.60 


....do 

C.  &G.S 

....do I 

G.S 

....do 

C.&G.  S 

....do , 

.....do 

G.S 

....do I 

....do 

..-do 

..-.do , 

do I 

do 1 

C.&G.S 

G.S 

do 

....do 

do 

I do 

....do 

....do 

-..do ; 

..-do I 


26 

14    22.27 

14   01.82 

101O-102O 

10102  06.96 
14  06.41 
13  46.56 
02    47.72 

940^50 

94  42  58.13 
28.19 
26.91 
83.04 
26.75 
42.71 


C.  &G.S 

G.S 

—  do 

do 

do 

do 

do 

C.  &Q.S..- 

G.S 

C.  &G.S 

G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


...do 

...do 

.-do 

-.do 


Do. 


Do. 

Do. 


Do. 
Do. 
Da 
Do. 
Da 
Do. 
Da 

Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Da 
Do. 
Da 
Da 
Da 
Do. 

Do. 

Do. 
Da 
Da 
Da 
Do. 
Do 
Do 
Da 
Do. 
Da 
Da 
Da 
Do. 
Do. 


D»x 
Da 
Da 
Da 


I 


...do. 
...do. 
...do. 
...do. 
...do- 
— do. 


I 


Ban.«» 
Da 
Da 
Da 
Do 
Da 


uigiiizeo  Dy  ^.jv^v^'i 
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Name. 


tnier  S.8ide8ec.31.T.*^  :i.,R. 

Boarbon  Ccnmty. 

■ner  T.  25  S. .  R. »  E. ,  Bourbon 


Latitude.     ;    Longitude.        Authority.    ,  Reference. 


g7o_j|go 

O  '  ft 

87  49  13.73 
49  13.75 


00.45 
58.03 
18.24 
00.00 
60.81 
58.80 


-e  Baptist  church ,  37 

•e  of  court-house 

«  Hethodiat  church 

eschoolhouae 

Hte  County  astronomical  ]  >icr . 

me  house , 

•Der  T.aO  S.,E.21  B., Labette  I 

J-- 

aer  T.33S.,R.21  E.,  Labette 

r-  I 

s: 

3  Methodist  church ; 

ODomical  pier 

•ner S. sec.  10, T.  31  8.,  R.  11  E.,  i 
nuty.  I 

er  T.  30  S. ,  R.  11 E. ,  Elk  County         23 
?r8ec.lO,T.818.,R.llE.,Elk  '         21 

ier9ec.lO,T.81S.,R-llE.,Elk  21    33.t 


11    41.00 

870-88° 

'    22    19.87 

22  03.64 
21    33.82 

23  18.08 
33.89 


37 


td  (astronomic  pier). 


ersec.8,T.26,R.23. 
r9ec.21,T.24tR.24. 
r9ec.8,T.24,R.23.. 

•r  sec.  20.  T.  25,  R- 28. 
Tsoc.30.T.25,R.24. 


870. 

50 
51 
56 
50 
47 
47 
56 
50 
51 
51 


pipe... 
[house. 


ity: 

K*hoolhou8B  . 
ftchoolhouae . . 
)ipe 


house. 


drie  schoolhoufie  . 


Iiouse 

^,  4  mile^  east  of  Mans- 


sec.  23,  T.  27,  R.  27 . 
sec.  aft,  T.  26.  R.  31 . 
sec  27.  T.  25,  R.  27. 
r  sec.  19,  T.  25,  R.  27. 
rBec.31,T.  26,R.27. 
p  sec.  22,  T.  25.  R,  27.. 
rsec.8.T.26,R.80.. 
r  9ec.6.T.27,R.80.. 
sec.  30.  T.  253. 88. . . 

sec.  3,  T.  27.  R.  20 

P©c.ffi,T.26,R.a5.. 
r8ec.l9,T.25Jl.25. 
sec.  18,  T.  24,  R.  81.. 
0ec.26,T.25,R.2e... 


94O-960 

o       /  // 

I  94    42  15.84 

I         42  48.78 

950-880 

95    00  22. 10 

06  24.06 

06  32.11 

06  48.64 

I         06  24.66 

,         06  28.66 

00  28.37 

I         09  26.31 

,       960-97° 

I  96    11  22.79 

I         11  14.46 

11  38.45 

I         OR  32.18 

I         10  49.67 

11  55.21 


G.S Bun.49. 

do I         Do. 


88° 

06.27 

12.71 

30.51 

06.34 

41.38 

34.78 

29.06 

06.21 

15.57 

14.31 

87o-88° 
37    52    33.13 
49    ;».42 

49  00.32 
;  48  31.02 
i         46    17.35 

46    35.40 

,         58  19.7D 

57  39.18 

57  50.35 
40  48.17 
51  21.97 

43  53.57 
51  01.57 

58  23.46 
51  23.70 

50  26.24 
63  28.74 

53  01.31 
56    11.52    I 

51  5L54    I 
40    42.46 

44  08.73 

50  27.35 

51  20.61 

49  36.18 
51  20.10 

54  01.44 
44  08.73 

51  29.25 
44  11.57  • 
46  46.72 

52  09.69 
58  25.98 

50  56.11 

870-880 
37    64    58.57 


•faoolhonse  . 


47 

58 
55 
68 
58 


48.35 
54.76 
17.46 
21.06 
06.37 


990- 

99  60 
50 
57 
45 
51 
52 
57 
49 
45 
52 

1000 

100  52 
19 
20 
20 
41 
02 

52 
52 
52 
14 
20 
28 
28 
45 
16 
15 
38 
40 
41 

06 
14 
30 
15 
20 
20 
16 
38 
39 
52 
28 
01 
06 
45 
27 
1010-1020 

101  02  26.76 
23 
08 
22 
22 
J3 


1000 

(10.11 
54.26 
14.45 
10.05 
43.91 
06.17 
14.34 
30.70 
06.54 
67.20 

1010 

48.00 
39.01 
48.05 
40.80 
27.66 


23.70 
14.77 
41.89 
38.68 
07.73 
27.30 
08.64 
28.05 
62.41 
47.05 
07.09 
19.07 
58.42 

58.89 
26.80 
10.82 
45.94 
09.49 
09.60 
52.56 
42.51 
10.82 
23.63 
40.47 
54.87 
59.15 
17.15 
49.80 


38.21 
06.13 
32.83 
08.49 
56.65 


.do 

-do , 

-do I 

-do 

.do 

-do I 

-do 

-do 


do 

do 

I do 

I 

, do 

do 


.do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


-do Bull.122. 

do Do. 

-do Do. 

.do Bull.70. 

-do Bull.122. 


do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

clo u.ig 
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Name. 

Latitude. 

Longitude. 

Authority. 

Eeferenre. 

liftkin  fl<*Jioolhofl«po 

870-S8O 

o        /         // 
37    66    30.75 

54  00.98 
58    25.84 
68    25.27 

55  17.81 

101O-10«o 

Off 

101    15    27.00 
14    53.67 

01  43.08 

02  49.08 
22    32.94 

G.B 

do 

do 

do 

do 

BaI1.129L 

NW.  oomer8ec.ll,T.25iR.36 

Do. 

NE.  comer  sec.  15.  T.  24,  R.  34 

Do. 

NW.  corner  sec.  15,  T.24,R.34 

Do. 

W.i  comer  sec. 34, T. 24, R. 37 

Da 

MONTANA. 


Big  Horn 

Big  Muddy... 

Boulder 

Box  Elder 

Devirs  Elbow 

Lanark 

Montana 

Mortar  Stone 
St.  Ange 

Deer  Tail 

Elk  River.... 

Hopkins 

Macon 

Oswego 

Poplar 

Bed  Water... 

San  tee 

Spread  Eagle 
Wolf  Point... 

Galpin 

Knityre 

Lennox 

Milk  River... 

Nassau 

Peck 

Bear  Paw 

Coal  banks  . . . 

Old 

Recess 

Sandv 

Shanks 

Sweet  Grass.. 

Cut-oflf 

Ferry 

Amelia  Poe... 

Bone  BlnfPs  . . 
Double  Hill... 

Dry  Fork 

Featherland.. 
Five  Pines-... 
Hell  Creek... 

Juniper 

La8tl*ine 

Norris 

Above 

Ball  Rock 

Below 

Cowboy 

Cut-oflf 

Dogtown 

East  base 

Elk 

Porgey  

Gibson 

frizzly 


480-40° 

104O-105O 

48    06    26.66 

104    23    40.17 

MO.E.C 

Rept^. 

09    47.47 

34    02.60 

do 

Do. 

04    35.98 

31    44.79 

do 

Bept.'W. 

10    33.79 

48    22.06 

do 

Eept.'«l. 

06    08.14 

44    40.86 

do 

Da 

06    16.01 

13    52.68 

do 

Do. 

01    47.75 

08    08.55 

do 

Da 

04    04.97 

57    13.97 

do 

Do. 

02    06.68 

18    68.33 

do 

Do- 

480-49° 

IO60-IO60 

48    on    35.92 

106    04    11.31 

do 

Do. 

00    25.69 

46    65.42 

do 

Da 

02    08.68 

88    43.36 

do 

Da 

08    19.77 

29    42.62 

do 

Da 

04    22.76 

51    26.01 

do 

Da 

08    59.28 

14    00.51 

do 

Do. 

02    87.76 

00    02.55 

do 

Da 

03    27.58 

56    60.62 

do 

Da 

03    36.87 

27    32.60 

do 

Do. 

06    26.05 

41    65.68 

do 

Da 

480-490 

IO60-IO70 

48    06    17,67 

106    26    06.81 

do 

Do. 

03   33.96 

00    22.00 

do 

Da 

04    11.32 

00    68.61 

do 

Do. 

01    48.81 

18    48.68 

do 

Da 

05    36.50 

18    22.62 

do 

Da 

00    11.00 

32   88.48 

do 

Da 

48O-40O 

1000-1100 

48    00    00.00 

100    38    68.00 
1100-1  HO 

Q.8 

BoILlS. 

480-490 

48    02    08.88 

110    15   38.74 

MO.B.C 

Bept.tl. 

08    28.97 

00   39.62 

do 

Da 

00    49.09 

20   01.91 

do 

Do. 

00    38.09 

04    48.12 

do 

Da 

00    08.83 

14    22.37 

do 

Da 

480-490 

1110-1120 

48    50    52.60 

111    22    21.00 

G.S 

BaU.123> 

470-480 

IO40-IO60 

47    59    47.20 

104    00    54.16 

M0.JI.C 

Eept.'91. 

58    33.85 

04   24.47 

....do 

Do- 

470-480 

IO60-IO60 

47    59    00.40 

106   58   22.00 

do 

Da 

47O-480 

IO60-IO70 

47    59    41.26 

106   00   65.05 

do 

Do. 

49    41.74 

41    27.69 

do 

Do. 

56    41.03 

22   87.87 

do 

Da 

42   38.32 

60   88.24 

do 

BeptJt 

46   62.24 

62   18.85 

do 

Bei^^ 

39   47.17 

68   31.71 

do 

Do, 

68    44.65 

84   18.87 

do 

Da 

60    63.27 

29    17.48 

do 

Do- 

44    37.67 

40   43.48 

do 

Rept/91. 

470-480 

IO70-IO80 

47    82    08.84 

107    64    20.64 

do 

Sept.  ^1 

89    29.88 

30   67.08 

do 

Do. 

30    31.60 

60    14.12 

do 

Da 

28    81.06 

65    47.75 

do 

Da 

34    08.71 

54   33.84 

do 

!>>. 

86    20.51 

82   81.U 

do 

Do- 

38    18.80 

89    18.11 

do 

Da 

38    16.75 

44   01.10 

do 

Da 

89    16.00 

39    41.14 

do 

Da 

38    11.41 

12   81.9B 

do 

Da 

4;    68.88 

00    X8.20 

uTgiiizeo 
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Name. 

Latitude. 

Longitude. 

Authority. 

Refer'^UM 

470-480 
0      1       It 

47    85   50.26 

82  38.22 
85    0B.16 
88    34.53 
29    50.20 

29  20.98 
26    20.74 

28  16.80 

30  44.60 

83  23.66 
80   04.46 

43  18.56 
88    36.12 
42    24.87 

33  08.75 

36  50.04 

37  48.39 

34  08.26 

29  35.23 

470-480 
47    85    01.82 
36    25.62 
36    28.04 

48  12.08 
36    01.96 

38  56.75 
87    50.82 

34  48.00 

33  33.51 

45  37.23 
87    30.45 
42    00.81 

44  34.39 
a5    42.61 

42  09.59 
38    08.92 
87    19.61 

35  85.00 

46  18.05 
38    51.19 

84  40.37 
35    47.63 
40   08.27 
35    05.31 

85  30.56 

34  09.05 
83    51.08 
33    52.69 

49  15.20 

40  24.04 
470-480 

47    41    16.56 

44  88.20 

45  47.33 

46  33.61 
08    47.00 

46  25.29 

43  44.99 

42  86.84 

43  35.91 
45    22.32 
13    07.90 

42  32.35 

47  45.88 

45  41.21 

48  14.73 

41  14.31 

43  06.51 

46  06.00 

44  01.21 
46    19.96 
48    43.10 
44    02.81 
44    48.93 
46    32.02 
48    82.66 

470-48° 
47    25    40.70 
48    46.67 

IO70-IO80 

0      1       ft 

107    40    47.11 
60   88.27 
66    40.76 
OB    20.67 
55    29.51 
52    02.38 

54  16.60 

55  46.48 
48    31.92 
57    46.33 
55    30.78 
24    39.82 

23  05.48 

11  22.41 

43  45.43 

37  19.34 

41  32.56 

47  01.22 
52    08.60 

106o.l0»o 
106    05    55.67 

38  57.90 
24-43.91 
54    59.54 
86    06.20 

40  38.60 

44  08.36 

24  00.00 
21    15.46 

57  82.53 
29    27.15 
52    22.07 
51    10.03 

.01    32.91 
46    57.53 

36  04.82 
05    52.90 

10  04.69 
54    36.27 

07  46.80 

25  48.83 
16    04.00 

48  54.r3 
28    12.45 

20  19.07 
16    23.59 

12  31.44 
00    48.98 

58  36.32 
44    17.96 

10»o_ll0o 

109  48    25.54 
28    43.77 

08  35.83 
15    42.08 

26  30.00 
35    22.22 

21  64.71 

27  45.47 
31    89.21 
31    02.96 

13  15.60 

37  48.91 
19    42.25 
51    01.26 
57    00.84 

42  49.03 
44    54.96 

22  48.14 
54    17.48 
02    38.70 
04    14.66 

49  46.99 
42    20.15 

50  10.46 

11  49.10 

UOO-lllo 

110  31    35.90 

41  58.56 

MO.R.C 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

*....do 

do 

do 

do 

do 

do 

do 

do 

Engr.Corpe.. 

MO.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Engrr.  Corps.. 

Mo.R.G 

do 

do 

do 

do 

G.8 

Rept.n)L 
Do 

Do. 

5now - 

Do. 

Shell 

Rept.  m 
Do. 

Rept.  m. 

Rept.  '86. 

Rept.  '91. 

Do. 

ShellCowboy 

Do. 

»k 

Do. 

ilack  Feet 

Do. 

lanyon 

Do. 

Do. 

Rept.  "94. 

Rept.  '91. 

Do. 

lae 

s 

Do. 

Do 

Do 

I 

Do 

Do 

Do. 

Do 

ind 

Do. 

astronomic  monument 

Rept.  '76. 

Rept.  '91. 

Do 

jid 

Do!  " 

Do 

Do 

Do 

land 

Do 

Do 

Do. 

i 

Do 

Do 

Do* 

Do 

Do 

Do 

jint 

Do 

Do. 

md 

Do 

Do. 

.   Do. 

int... 

Do 

Do. 

Do. 

Do 

Do. 

Do. 

iris 

Rept.  '76. 

Rept.  '91. 

Do. 

Do. 

Do. 

Do.» 

Bull.  122. 

MO.R.C 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Q.S 

Rept.  '91. 
Do. 

2 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Bull.  122. 

Mo.R.C..^J 

^F^vBOC 

Bull.  12a— 9 
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Nome. 


Latitude.         Longitude.       Authority.      Beference. 


Benton—Oontinned . 

Fla«8tafr,  Fort  Benton ... 

Hub 

Black  Bluff 

Brule 

Burned 

Castle 

Cherry 

Citadel 

Crocon 

East  base 

Fort  Benton 

Flaffitaff 

Harvey 

Highwood 

Hub 

Iron 

Labarger 

Maria« -- 

Mound 

Ridge 

Shanks  

Shonldn 

Sheperd 

Sidney 

Tele 

Teton 

Three  Islands 

Tunis 

Wellman 

West  base 

White  Cliffs 

Antelope 

Belt 

Big  Bend 

Bromedy 

Cascade  

Craiff 

Divide 

Earley 

Epler 

Port  Shaw 

Great  Falls 

Hardy 

Henry 

Muddy  Creek 

North  Great  Falls 

Porta^ 

Porter 

Sand  Coulee 

Sheep  Creek 

St.  Clair 

Stickney 

Shaw 

Sugarloaf 

Sun  Eiver 

Transfer 

Ulm 

Wagner 

Wi%n 

Keep  Cool 

Rock  Creek 

Rocky 

Wolf  Creek 

McDonald 

FortKeogh 

East  base  (Custer  Z.  station) 

Terry 

West  base 

Big  Snowy 

Brewer  Springs 

Crazy 


47 


60 
69 


47 


470-480 

/  n 

48  60.00 

50  07.77 
54  14.75 

51  12.81 

57  21.28 

53  35.28 
43  13.38 
60  92.65 
62  33.58 
60  40.25 

49  38.00 
49  08.97 
60  36.73 

30  23.28 
22.02 
10.60 

62  03.18 

49  22.72 

66  22.17 

58  47.44 
69  24.12 
60  54.58 
49  46.05 
84  66.62 
45  54.63 

54  23.77 

52  13.47 
66  39.64 
48  21.61 
54  40.87 
60  11.78 
56  49.34 

470-480 

26  81.90 

31  66.14 
21  66.84 

32  02.94 
16  57.78 

08  08.17 
18  18.23 
35  24.18 
26  27.04 
30  83.00 

29  44.61 

13  01.29 

30  85.42 
21  32.06 

31  49.87 
39  16.64 
38  51.22 

25  53.99 
10  00.45 

14  45.84 

06  63.80 

26  29.70 

09  63.40 
44.79 
23.80 

28  23.11 

04  54.28 

24  03.17 
47o_48o 

07  08.20 
03  28.^ 
48  63.60 

00  38.41 

470-480 

47    23  11.00 

4«o_47o 

46    23  11.65 

460-47° 

46    07  55.70 

10  36.20 
06  10.60 

460-470 

46    46  12.30 

46°-47o 

46    32  60.00 

01  13.10 


31 


47 


llOO- 

110   39 


30 
08 
02 
47 
02 
84 
40 
89 
80 
33 
52 
89 
08. 
06 
04 
29 
17 
26 
14 
36 
66 
68 
32 
43 
22 
40 
05 
42 
05 

111°- 

111  25 
01 
16 
08 
42 
57 
31 
06 
21 
48 
15 
48 
11 
85 
16 
05 
10 
16 
42 
87 
51 
44 
64 
21 
19 
81 
65 
24 


oill 

// 

48.00 
54.78 
45.31 
24.63 
37.90 
68.16 
17.84 
30.41 
41.82 
04.27 
48.00 
40.88 
63.63 
42.02 
56.05 
35.41 
35.18 
55.60 
10.45 
60.70 
01.38 
21.10 
51.86 
19.23 
38.04 
07.22 
04.88 
33.62 
00.08 
38.27 
22.60 


1120 

80.49 
44.37 
47.17 
14.02 
85.65 
89.28 
85.45 
59.64 
28.08 
19.50 
01.62 
39.11 
24.85 
28.17 
26.23 
17.12 
36.12 
35.23 
23.21 
(fe2.09 
11.28 
66.70 
14.78 
18.02 
48.32 
04.62 
41.24 
30.61 


MO.B.C 

Rept-m 

do 

Do. 

do 

Do. 

do 

Rept.^. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

Rept.2f. 

MO.R.C 

Rept.^1. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

.  Do. 

do 

Rept.W. 

do 

Rept.'W. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Da 

do 

Do. 

....  do 

Da 

do 

Da 

do 

Da 

do 

Da 

do 

Do. 

do 

Da 

do 

Da 

do 

Da 

do 

Do. 

do 

Da- 

do 

Do. 

do 

Do. 

do 

Do, 

Bngr.  Corps.. 

Rept.76. 

MO.R.C 

Rept.'Ol. 

do 

Do. 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Da 

do 

Da 

do 

Do. 

do 

Do. 

do 

Do. 

G.8 

BulL122. 

MO.R.C 

Rept.lH. 

do 

Da 

do 

Da 

do 

Do. 

do 

Do. 

do 

Da 

ll«o_ll8o 

112  44  21.20 
00  32.99 
48  08.10 
08  84.61 


ll«o. 

113    55 
logo. 
105    66 
107O- 
107    81 
86 
88 
lOOo. 
100    18 
llOo. 
110    55 
16 


11 40 

18.00 
1060 
53.08 
IO60 
00.80 
12.00 
16.10 
1100 
48.80 
1110 
40.00 
36.20 


G.S 

MaR.C.- 

G.S 

MO.R.C.. 

G.S 


Engr.  Corps. 


G.S. 


.do. 
.do. 


.do. 


Corps 


BuU.12S. 
Rept.'gi. 
BuB.122. 
ReptnU. 

Bull.  122. 

Bept.*79. 

Boll.  1291 
Da 
Do. 

Do. 
Boll.  122. 
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K««. 

Latitude. 

LoDfiTltude. 

Authority. 

Reference. 

KIV      ,      .                              

460-470 

46    27    17.80 

28  40.00 

58  15.10 

4«o-#7o 
46    50    00.68 

00  80.20 

29  08.0B 
68   58.48 
86    46.75 

17  46.80 

20  24.18 

40  44.00 
88    43.09 
05    41.54 

30  13.77 
84    48.24 

18  88.94 

09  55.68 
27    18.96 
44    31.80 

10  06.61 

41  10.76 
88    i;».86 

46  10.07 

15  42.71 
12    42.96 

01  08.34 
08    52.28 

02  59.68 

24  21.71 
40    25.96 

59  45.10 
57    83.89 

55  54.80 
m   49.71 
05    36.80 

48  11.57 

25  58.97 
18    36.79 
02    51.66 

31  86.95 

39  38.06 

56  23.28 
400-470 

46    58    66.00 

21  07.80 
45o.^«o 

45    40    48.80 

34  80.40 
36    48.60 
08    26.00 

49  87.50 

59  14.60 

11  08.30 
02    16.90 

20  41.20 

21  06.60 
64    22.10 

450-400 
45    42    39.70 

42  60.30 
31    13.70 
fiO    08.20 
33    41.90 

4oO-46o 
45    09    56.00 
80    45.30 

35  28.00 

60  06.20 
51    48.10 

45O-40O 
45    41    15.30 

47  36.80 
00    27.04 

16  54.13 

40  13.45 

41  42.64 
11    56.89 

llOO-lllo 

o       /         // 

no    45    12.30 

58  80.00 
86    22.50 

1110-1120 

111  53   or.  21 

27  08.89 

84  69.09 

59  08.10 

85  45.27 

54  14.00 
82    05.67 
11    00.00 

44  22.38 

21  58.72 

81  09.79 
40    19.41 
26    28.25 

28  40.36 
28    06.48 
48    44.29 
28    48.60 

45  20.00 

82  12.82 

55  48.48 
80    19.67 
80    84.09 
80    81.21 

22  26.58 
22    23.11 
26    85.96 
40    00.88 
55    42.40 

50  28.12 
44    01.10 
24    57.99 

24  12.72 
58   26.50 
33    54.40 

25  87.74 
25    44.60 
36    45.88 

51  04.31 
58    00.14 

112o_ngo 

112  16    54.00 
58    48.60 

107O-108O 

107  22    69.50 
16    60.10 
47    04.30 

25  49.70 

60  50.30 
89    84.70 

26  42.70 
11    83.30 
11    82.40 
33    51.70 

27  07.00 
1080-1000 

108  08    56.70 
27    32.20 
35    48.60 
47    40.90 
19    41.10 

109O-110O 

109  48    22.00 
08    11.50 
84    16.20 
18    01.80 
89    10.10 

llOO-lllo 

110  60    19.20 
66    15.60 
60    1.5.06 
42    25.85 
58    30.97 
50    00.18 
13    17.58 

G.S 

Ball.  128. 

Mo^Affate  SDrinss .- 

EnffT.  Corps.. 

Rept.*7«. 
Bun.122. 

Wf>fh»rt         . 

Anrnrican , 

MO.R.C 

do 

do 

do 

do 

do 

do 

Bngr.  Corps. - 

MO.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.S 

Rept.l^L 

Beattie                    

Do. 

Beaver  Creek 

Do! 

B.T.MmintalTi     ... 

Do. 

Blackwell 

Do. 

Boulder                  

Do. 

Bridge          

Do. 

OwppBalwr                 --  

Rept.  76. 

Rept.'9L 

Do. 

CknTon  Perrv ..  

Carolns , 

Gonfederate 

Do! 

Degaa - 

Do. 

Deep  Creek 

Do. 

DonffhertT                 - - 

Do. 

DnScreek "'::.::.:::. 

Do. 

R1  TVknuIn                        

Do. 

Toston             

Do. 

Fuller 

I>o. 

Qeary              

D6. 

Hilflfer      . 

Do. 

^Seld 

Do. 

Howard                     - -- - 

Do. 

Bull.  122. 

Lone  Bueh                    - 

Mo.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

:::::tS:::::::: 

do 

G.S    

Rept. '91. 
Do. 

Maffoie                 

i^j :: 

Do. 

MaTwell                  

Do. 

Hitler                         

Do. 

Do. 

O-r  'Raw  (iUr^rft  Monntain )       r       -      r 

Do 

PaintedRock      ..' - 

Do. 

Pinnacle                                -  

Do. 

Do! 

Do. 

BeflTMi                       

Do. 

Sawyer          - - 

Do. 

gqun'ee                    - - 

Do. 

Stnbbe 

Do. 

Willour  Creek         ..--- 

Do. 

Mitchell                          

Bull.  122. 

Powell                   

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Wheeler 

G.S 

Do. 

Do. 

Ouster                -._-_--..-- ---.- 

Do. 

F^Weet                   

Do. 

LittleHom        - 

Do. 

Mesa                           

Do. 

Pine  SIdffe         

Do. 

Seno    '"^                  

Do. 

BedBInfF              

Do. 

jtQ0el)Q^                       

Do.    . 

Rotten  Grass     - 

Do. 

Ry^ffl                            _ 

Do 

/^'hsaroka 

Do. 

Hnifiws              -    - 

Do. 

Rnnnnanr                       -...-..--- .-....- 

Do. 

Do. 

Do. 

Oranite           t 

Do. 

HllttT|«»                                          -       - - 

Do. 

StOlwater                         ............... 

Do. 

Whlto  PnttTor     .  . -.-.-- 

Do. 

W^ilsoQ                            ....---.----•--- 

Do. 

IVmntnAn  fltAtion  X          ........ .... 

Do. 

IIH/lom*  Mrmntain                   .- 

Do. 

FlAr&ln  pAAk 

do 

do 

Wheeler 

G.S 

^: 

Fnrf milA.  fliurRtaff              

Do. 

niMLnr'tr'n/^ll "'    '                            

j^Ulg^iC 

Haystack IIWSM^ 

do.iiDy.^w 
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Name. 


Latitude. 


Longitude. 


Authority. 


Reference. 


Livingston 

PafiB 

Blackmore,  mountain  . . . 
Boxeman: 

ABtronomical  station 

North  base 

South  base 

StationY 

Campbell 

Cedar  Knoll 

Cedar  Hill 

Clarke 

Gallatin 

Do 

Huntley 

North  base 

Points 

South  base 

Spring 

Jefferson 

Tweedy 

Hilgard 

Sawtelle 


460-460 

o       /  // 

85    as  80.60 

80  89.80 

460-44IO 

46    86  48.08 

40  61.98 

48  46.80 

80  00.64 

40  00.58 

56  55.88 
80  03.61 
66  43.80 
60  56.75 
88  13.87 

66  07.66 

57  60.80 
56  43.86 
51  84.87 
64  66.35 

67  67.68 

460-460 

45    86  40.38 

88  67.00 

440-450 

44    66  06.17 

33  66.05 


1100-1110 

^      t  tt 

110  87  88.60 
01  08.40 

1110-H80 

111  00  13.40 

08  36.64 

06  86.06 

04  08.09 

01  87.06 

80  09.18 
13  36.46 

87  44.88 
83  05.61 

81  56.86 

88  43.88 
86  48.88 
80  04.84 
00  18.76 
28  43.63 
88  10.08 

ll«0-llgo 

118    00  89.68 

67  66.60 

1110-112° 

111    87  88.99 

86  40.33 


G.S 

....do... 

....do  — 

.....do... 
.-..do... 
-...do... 
Wheeler 
Mo.  B.  C 

G.S 

Mo.  B.  C 
....do... 

G.S 

Mo.  B.  C 
....do... 

do... 

G.S 

Mo.  R.C 
do... 

G.S 

do... 

do... 

....do... 


BnU.128. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Beptnn. 
BuU.122. 
Rept  "01. 

Do. 
BU1L182. 
Bept.  "91. 

Do. 

Do. 
Bull.  122. 
Bept.  ^ 

Do. 


Bull.  122. 
Do. 


Do. 
Do. 


WYOMING. 


Cloud  Peak. 


Ind«»x  Peak. 
Do 


Sheridan  ... 
Washbnme  , 


Northwest  comer  of  Nebraska  . 

Fort  McKinney 

Alamocita  Peak *  — 


Fremont  Peak 

Washakie  Needle. 
\'ountPeak 


440-450 

o       /  // 

44    83    00.80 

440-450 

I  44    58    36.00 
68    41.88 

I       440-450 
16    06.08 
47    58.95 
430-440 
t    (10    04.80 
430-440 

47  05.60 
430-440 

11    56.00 
430-440 
07    28.50 
4i    51.70 
50    08.76 

430-440 

16  54.40 
44  8».60 
05  04.80 
420-430 

15  01.31 
420-480 

.50    26.86 

16  00.00 

420-48= 

10    01.70 
15    23.50 
18    86.70 
I        480-4SO 

Yellow  Butte 43    16    06.30 

!        420-480 
I  42    :i6    59.80 
I         51    35.10 
50    58.30 
'         37    17.20 

48  29.70 


Gros  Ventre  Peak . 
Havden  Mountain . 
HobackPeak 


Fort  Laramie  flagstaff. 


Fort  Petterman. 
Laramie  Peak... 


Battlesnake  Peak . 
Seminole  Peak  — 
Whiskey  Peak 


44 


43 


43 


43 


43 


48 


42 


Atlantic  Peak 

Mount  Bonneville. . . 

New  Fork  Peak 

West  Atlantic  Peak. 
Wind  River  Peak . . . 


IO70-IO80 

107  10    23.00 
10»O-110o 

109  53  04.00 
52    53.07 

llOO-lllo 
no  31  44.81 
86    01.86 

IO40-IO60 
104    08    40.60 

106O-107O 
106    15    18.75 

lORo-KMK 

108  38    17.00 
1090-1100 

109  37    17.30 

13  19.70 
51    58.28 

1100-1110 

110  14  00.50 
48  82.80 
34    27.30' 

1040-1050 

104  33    27.27 
IO0O-IO60 

105  29  12.60 
26    50.00 

IO70-IO80 
lOr    08    35.90 

14  30.00 
34    34.50 

IO80- 1090 

108  43    18.00 
1090-1100 

109  00  16.50 
20 

01 
09 


48.20 
36.90 
07.30 
64.50 


BU1L122. 


Engr. Corps-.   Rept'TB. 

Wheeler Bept. '79. 

Hayden Rept.*77. 

do ;        Do. 

G.S BU1L128. 


Hayden Bept.  '77 

do '        Do. 

do Do. 


Engr. Corps..   Bept '78. 

L.S Final  Kepi 

Hayden Bept.  '77. 


-do. 
-do. 
do. 

.do. 

.do 
-do 
.do 
-do 
.do. 


6t)6gl^ 


Do. 
Do. 
Da 


Do. 

Da 
Do. 
Do. 
Do. 
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Name. 


aingPeak 

enne: 

stronomical  station 

ailroad  depot 

'U,FortD.A.,fl»g8taflf 

ope 

•nomical  pier 

tytxnd 

>aDder8  flagstaff 

uie 

e?: 

zate 

CYeek  station,  river  "bank  of 

k  Creek. 

lan _ 

Ved  Steele  flagstaff 

ine  Bow , 

'Steele 

kee  Peak 

nd  of  Rawlins  base  line 

IS  Peak 

ktion  Peak 

ind  of  Bawlins  base  line 

Butte 

Mountain 

River,  astronomical  observ- 
tutte 

ae  Butte 


Latitude. 


I 
Longitude,    i    Authority. 


480-4SO 

O          I  ft 

4S    96  14.90 

41    07  46.6S 

07  57.77 

06  38.83 

410-42° 

41    07  M.55 

23  10.06 

18  61.80 

21  OS.  92 

10  M.33 

17  28.89 

05  62.06 

18  51.80 

06  17.33 
25  34.91 
60  25.72 

or  60.00 

20  10.28 
18  47.09 

4lo-42° 

41    46  60.63 

21  39.40 
60  14.80 

410-420 

41    48  54.60 


25 

48 
38 
46 


23.40 
14.90 
14.40 
16.60 


410-420 
41    33    29.40 
58    22.20 

410-420 
41    31    38.12 

38    34.00 
41o_42o 
41    21    06.60 


HOo-lllo 

I         /  n 

no   87    39.70 

1040-106° 

104  48  51.30 
40  11.65 
60    24.47 

1050-106° 

105  23  44.32 
34 
85 
42 
27 
34 


23.14 
33.60 
16.45 


27 


9.56 
28.70 
33.00 
14.08 
27.53 
24.60 


23  33.15 
85  02.97 
34    68.75 

1060-107° 

106  66  54.27 
18  54.20 
69    69.60 

107O-108O 

107  19    42.80 
18 
16 


21 


15.00 
14.90 
53.60 
30.60 


1080-109° 

108    48    12.70 
58    20.60 
lOOO-llOo 
lOe    28    06.57 

21    19.60 

1100-111° 

110    54    42.50 


Hayden 

Wheeler  ... 

.....do 

do 

G.S 

—..do 

....do 

do 

do 

Wheeler... 

G.S 

Wheeler  ... 

G.S 

--..do 

Engr.  Cori>8 

C.&G.S.... 
a.s 

....do 

Wheeler  ... 

G.S V- 

Hayden  

.....do 

.....do 

.....do 

....do 

....do 

.....do 

....do 

Wheeler  ... 
Hayden 

—.-do 


Reference. 


Rept.'77. 

Rept.  '73. 

Rept.  '79. 

Do. 


Bull.  123. 

Do. 

Do. 

Do. 

Do. 
Rept.  '73. 
Bull.  122. 
Rept. '72. 
Bull.  122. 

Do. 
Rept.  '78. 

Rept. '84. 
Bull.  122. 
Do. 

Final  Rept. 
Bull.  122. 
Rept.  '77. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Final  Rept. 
Rept.  '77. 

Do. 


COLORADO. 


Lrfr,  astronomical  station  . 

P€Ak 

iew  Peak 


Ison's  house,  chimney  . 

>olhoiise  chimney 

ion-house  chimney 

id 

ary  station 


.  Coast  Survey  astronomical 


:  end  of  base 

kt  end  of  base 

x>lhoase 

station ,.. 

)ek  station 

I  mils 

,  astrouovnical  station 


40°-4|o 

o       /        // 

40  59  07.63 
400-41° 

40  15  20.80 
40O-41O 

40  19  52.20 
60O-40O 

39    02    15.78 


27.83 
66.27 
OB.  59 
52.85 
15.04 
46.45 


60O-40O 

>  45  21.71 


45  52.20 

46  22.70 
45  00.70 
43  54.80 
04  10.08 
66  .57.00 
00  02.96 
69  24.09 


1020-108° 

)        /  n 

102    21    32.30 
1060-1060 

105  36    38.20 
106O-107O 

106  07    53.20 
108O-104O 

108  57  48.43 
30  20.07 
27  60.48 
27  60.35 
27  27.93 
09  46.75 
32    01.30 

1040-106° 

104    59    31.04 


47  39.20 

54  25.30 
59  23.40 
57  08.90 
30  15.64 

55  61.80 
18  30.86 

48  58.80 


Wheeler 

Final  Rept. 

Hayden 

Rept.  '76. 

do 

Do. 

C.&G.S 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Rept.  '82. 

Hayden  

Rept.  '76. 

do 

Do. 

do 

Do. 

do 

Do. 

C.&G.S 

Hayden 

C.&G.S 

Do. 

WheelerL^jg^tz* 

cJ^f^^LR^E© 
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Nftme. 


Latitude. 


Longitude. 


AutlKMritj. 


Rdferenoe. 


«*o-40o 


Eyaas,  Mount.-. 

Georgetown 

Momaon,  Mount 

Platte  Peak 

South  Bonlder  Peak. 
Toixey  Peak 


ABhcroft 

Bien's  Station,  12 

Bien'8  Station,  47 

Castle  Peak 

Hiffhland 

Hoiy  Croeii  Mountain . 
La  Plata  Mountain . . . 

Lincoln,  Mount 

Powell,  Mount 


21.80 
88.36 
12.40 
40.  SO 
15.60 
87.40 

08  28.60 
8.70 
17.40 
29.80 
40.20 

05.  ao 

fiO.80 

oe.io 

41.10 


85 
42 

•40 
15 
67 


06 
18 
00 
07 
28 
01 
21 
45 


Chair  Mount 

Leon  Peak 

North  Mam 

Snow  Mass 

Sopris  Peak : 

North  end 

Middle  summit . 
Treasury 


Eureka 

First  View 

Section -house  chimney . 

KitOarson 

Landsman... 


Adobe 

Arroya 

Section-house  chimney. 

Cramer  Qulch 

Square  Bluffs 


Bear  Creek 

Besores  ranch,  chimney 

Biff  Springs 

Colorado  City,   schoolhouse,   south- 
east chimney. 
Colorado  Springs 

United  States  Coast  Survey  sta- 
tion. 

Public  school  flagstaff 

Corps  of  Engineers,  astronomical 
station. 

College  cupola 

Corral  Bluffs 

ElPaso: 

West  base  (187») 

East  base  ( 1879 ) ,  astronomical  sta- 
tion. 

Glen  Eyre 

Munson  and  Hamblin's  barn 

Pemington,  house  chimney 

SouthPueblo 


Clayton  Cone 

Hunt  Peak 

Labran,  astronomical  monument., 

Pikes  Peak 

Bito  Alto  Peak 

San  Luis  base: 

South  end 

North  end 


Agency  Peak 

Gunnison,  northeast  comer  Virginia 
avenue  and  Wisconsin  street. 

Harvard  Mount 

Hunt  Peak 

Observatory  Cone 

Ouray  Mount 

Princeton  Mount 

Station  28 


8io-40o 

30    OB  24.00 

04  51.00 

23  16.60 

07  02.70 

16  62.90 

15  86.20 

00  46.20 

S8o-8»o 

38   58  34.79 

47  37.47 

48  57.02 
42  02.80 

56  47.11 

38    40  35.56 

48  04.7D 
51  15.33 
85  8a87 

51  08.06 

88°-4t9o 

38-  48  51.07 

50  10.70 

45  01.22 

60  43.76 

49  58.02 

50  00.30 

50  06.21 

48  38.69 

50  47.02 

52  06.45 

68  87.96 

57  17.10 


ia5<'-106'> 


106 


21.90 
27.64 
65.30 
49.00 
42.10 
01.10 


106°-107<> 

106    46    43.40 


28 


22.40 
10.60 
44.00 
80.90 
89.10 
00.20 
26.80 
10.20 


107O-108O 

107  17  00.60 
60  24.70 
51  48.80 
04    08.20 

10    21.10 

09  57.40 

06  00.70 

102o-10S<> 

102  61  17.19 
82  26.54 
81  66.58 
51  06.24 
34  46.24 

1080-104° 

108  32    47.47 

10  26.74 

07  86.82 
55  26.46 
49    14.78 

104O-106O 

104  82  52.02 
28  21.04 
14  40.  n 
51  09.81 


49 
49 


48 
49 


06.14 
07.60 


58.63 
16.47 


49  01.66 
85  05.84 


84  50.81 
27  12.96 


58  54.14 

58 

58.95 

57  28.92 

27 

09.04 

58  42.62 

41 

57.72 

15  42.84 

86 

57.53 

880-880 

106° 

-106° 

12  58.20 

105  55 

29.80 

23  08.80 

50 

30.50 

23  08.97 

06 

17.78 

50  21.11 

02 

08.80 

13  14.20 

45 

10.10 

16  14.00 

67 

07.00 

19  40.30 

59 

04.40 

S80-890 

106° 

-107° 

16  30.70 

106  51 

47.60 

32  42.13 

56 

88.49 

55  32.20 

19 

01.80 

25  23.40 

13 

10.40 

84  40.60 

51 

36.70 

25  26.10 

13 

15.70 

45  01.30 

14 

19.20 

16  84.60 

06 

00.60 

Hayden . . 
Wheeler . 
Hayden . . 

do  — 

....do..-, 
-...do.... 


G.S 

....do... 
....do... 
....do... 
....do... 
Hayden . 

do... 

....do... 
.....do... 


G.S 

Hayden . 
....do... 
G.S 


Hayden. 

G.S 

do... 


C.&G.S. 

do.... 

do.... 

do.-.. 

do.... 


.do. 
.do. 
.do- 
.do. 
.do. 
.do. 


do.. 

.....do-. 
....do.. 
....do.. 


do.. 

....do.. 


..-.do- 
....do. 


.do. 
.do.. 


-do. 
-do. 


do.... 

do-.-. 

do.... 

Wheeler. 


Hayden.. 
.....do.... 
Wheeler . 
C.&G.S. 
Hayden . . 


do. 
.do. 


Bept.*76. 
Final  Bept. 
Bept  ^76. 

Do. 

I>o. 

Do. 

BUIL122. 

Do. 

Do. 

Do. 

Do. 
Bept.  *76. 

Do. 

Do. 

Do. 

BulLlSS.   - 
BepL'Te. 

BuILIS. 

Bept.  70. 
Bdn.122. 
Do. 


do. 

Wheeler . 
...-do. 
Hayden 

.....do.:9.^.y: 
.....do. 


Bept.  '82. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 


Bept.'». 

Do! 

Da 

Do. 
Do. 
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COLORADO— Ck)ntlnu«d, 


Name. 


StBtion24.... 
Station  83 


Blaine  Peak 

Carbon  Motmtain. . . 

Handle  Peak 

Horsefly  Mount 

MearsPeak 

Sneff elB  Mount 

Uncompahgre  Peak . 

West  £lk  Peak 

Wetterhom 


Latitude. 

Longitude. 

Wo-«*o 

106O-107O 

o        /           // 

o        /          // 

38    19    84.20 

106  12    i52.90 

01    27.80 

65    11.40 

880-S9O 

1070-108° 

38    00    14.00 

107    47    22.00 

47    88.e0 

02    23.90 

54    46.20 

80    05.50 

11    42.50 

55    38.60 

01    60.10 

54    23.40 

00    19.00 

47    18.70 

04    28.00 

27    30.10 

43    09.20 

11    44.20 

03    45.60 

80    30.90 

Authority. 


Orand  Mesa 

PisberPeak 

East  Spanish  Peak 

West  Spanish  Peak 

Trinidad,  United  States  Coast  Sur- 
vey station. 

BlancaPeak 

CnlebraPeak 

Crestone  Peak 

Garland,  Fort,  flagstaff 


Banded  Peak 

Cone  JOB  Peak 

Del  Norte  Peak... 
Del  Norte  Hill.... 

Macomb  Peak 

Meigs  Peak 

SanLuisPeak.... 

Station  28 

Station  81 

South  River  Peak . 
Summit  Peak 


.£oln8  Mount 

Bristol  Head 

Buffalo  Peak 

Canby  Mount 

Engineer  Mountain. . . 

Olader  Mount 

PaffoeaPeak 

Pole  Creek  Mountain. 

Bed  ClondPeak 

Rio  Oiande  Pyramid . 

Simpaon  Mount 

Sultan  Mountain 

Wilson  Mount 


Dunn  Peak 

He8i>erisPeak. 

Lone  Cone 

UtePeak 


S8O-890 

:38    53    34.00 

370-880 
37    06    50.60 
23    40.50 
22    37.60 
10    13.80 

870-S80 

37  34  43.50 
Vr  25.10 
58    05.30 

25  27.33 

87o-«8o 

37  06  21.C0 

17  24.60 

28  58.00 

40  13.80 
34  25.40 
21  01.60 

16.80 

.  18.10 

02  30.60 

34  31.70 

21  07.30 
370-S80 

37  37  39.40 

47  34.50 

36  24.40 

46  .54.60 

41  57.10 
50  20.70 

26  48.10 

47  30.50 
66  26.70 
40  52.20 
40  53.70 
47  09.60 
60  2B.40 

870-880 
37    50    24.20 
26    44.20 
53    19.20 
17    08.00 


59 
85 


106o-10»<3 

108    10    26.00 

I     104O-106O 

104  27  31.90 
54  60.90 
50  24.30 
30    07.50 

105°-106o 

105  28  55.40 
10  56.30 
34  54.00 
25    33.73 

106O-107O 

106  37    24.50 
84 
26 
21 


02.40 
53.00 
25.60 
48.00 
38.80 
39.20 
16.40 
31.60 
40.20 
35.40 


1070-108° 

107  36  15.40 
08 
20 
30 
48 
60 
08 
25 
25 
23 
23 
42 
60 


17.90 
26.80 
60.00 
14.10 
20.00 
47.20 
26.70 
07.80 
19.20 
11.30 
08.60 
16.90 


108O-109O 

108  05  37.20 
05  02.20 
15  04.40 
46  42.50 


Beferenoe. 


Hayden Rept.  'TB. 

.do Do. 


Wheeler Final  Rept. 

do Do. 

do I         Do. 

do Do. 

do Do. 

Hayden Rept.  '76. 

do I        Do. 

do Do. 

Wheeler |  Final  Rept. 


-do. 


Hayden .. 
...do.... 

do.... 

...do.... 


Do. 

Rept.  76. 
Do. 
Do. 
Do. 


do Da 

do Do. 

do Do. 

Wheeler Rept. '79. 


Hayden . . 

do.... 

Wheeler  . 

do-... 

do.... 

do.... 

Hayden . . 

do 

do.... 

do.... 

do.... 


Wheeler ' 

do 

....do 

do 

do I 

....do I 

Hayden  

Wheeler 

...-do 

Hayden* 

Wheeler 

do 

Hayden . . . 


Rept.  76. 

Do. 
Final  Rept. 

Do. 

Do. 

Do. 
Rept.  '76. 

Do. 

Do. 

Do. 

Do. 

Final  Rept. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  76. 
Final  Rept. 

Do. 
Rept.  76. 
Final  Rept. 

Do. 
Rept.  76. 


Wheeler Final  Rept. 

Hayden |  Rept.  '76. 

do ,         Do. 

G.S Bull.  122. 


NEW  MEXICO. 


Carriso. 


Cimarron,  astronomical  monument . 
Langhlin 


Costilla  Peak. 

Ocate 

Taos  Peak — 


Copper 

Langley 

PlaaaLaNutria 

Santa  Clara  Mountain. 


I  86 


36 


36 


860-870 

/       If 

09    12.70 

860-87° 

30  10.01 
37    33.20 

860-870 

60  06.00 
06  42.90 
33    23.00 

860-870 

01  59.90 
00  28.00 
42  04.63 
00    25.80 


108O-104O 

103  58    35.90 
104O-106O 

104  54  50.04 
11    08.00 

106O-106O 

106  13  00.40 
08  38.30 
24    46.00 

1060-107° 

106  51  16.  HO 
23  08.30 
23  40.99 
22  54.00 


a.  s 

Bull.  122. 

Enp.  Corps.. 

Rept. '76. 

Hayden  

Rept.  '76. 
Bull.  122. 

Wheeler 

G.  S     

Final  Rept. 
Bull.  122. 

....do 

Engr.  Corps.. 
Wheeler 

Do. 
Rept.  '76. 
Final  Rept. 
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Name. 


Latitude. 


Langitode. 


Aathority. 


Reference. 


La  Huerfano.. 


San  Juan  Needle . 


Aguilar... 
Canadian. 
Coraaon  .. 
Montoya.. 


Baldy 

BemalHUl 

Eacobas  Peak 

Fort  Union 

Jacinto 

Las  Truchas  Mountain  . 

Las  Vegas 

Rincon 

Santa  Pe 

Thompson 


Albuquerque: 

Armido  House,  flagstaflP 

Grant  Block,  flagstaff 

San  Felipe  Hot^,  flagstaff.  Gold 
ayenue. 

Astronomic  pier 

Catholic  church  cross 

Jemes 

Placer  Mountain 

Sandia 

Tetilla  Peak 

SW.  comer  sec.  17,  T.  10  N.,  R.  3  E. . . . 


Taylor- 


Astronomical  pier 

Chusca , 

East  base 

Fort  Wingate,  flagsteff . 

Hosta 

McKenzie 

NeU 

Pyramid - 

Square  Mesa 

Twins 

West  base 

Zuni 


Jospinto  No.  1. . 
JospintoNo.2.. 


Pedemal 

Pedemal  Peak.... 
Rattlesnake  Hill. 
Teoolote  Peak 


ManzanoPeak. 
MoscaPeak  — 
OshaPeak 


Ladrones.. 


Pinon. 


BlancaPeak 

CapitanPeak 

East  Carrizo  Cone 

Fort  Stanton,  flagstaff. 
NogalPeak 


•6O-S70 
o      /         // 

36    25    34.10 

t6o-S7o 
86    41    15.20 

35    22  48.10 

69  06.60 

27  00.80 

43  21.00 

860-860 

49  57.60 
33.00 
02.00 
24.86 
21).  00 
40.70 
27.66 
03.10 
19.29 
22.10 


86 


22 
82 
54 
05 
57 
35 
46 
41 
40 
86o-geo 
»    05    02.25 
05    08.12 
04    60.78 


32.40 
09.70 
44.70 
08.40 
07.30 
24.30 
18.26 
860-900 
85    14    20.70 

860-860 
85   80   61.38 
53   06.70 


04 
05 
41 
20 
14 
36 
06 


30 
28 
35 
21 
26 
33 
13 
29 
31 

m 


60 
34 
04 


Colorado  Mountain. 
Salinas  Peak 


CaballoCone 

Fort  Craig,  flagstaff. 


17.80 

49.47 

13.60 

18.70 

13.60 

18.80 

07.70 

39.80 

48.38 

25.90 

S40-g6o 

34    56    42.00 

66    36.80 

S40-860 

34  60  44.00 
"  38.60 
07.60 
87.00 
840-860 
84  35  23.20 
48  36.60 
38  09.30 
«40-g6o 
34    26    01.00 

840-860 
34    11    51.10 

880-S40 

33    22    24.00 

35    24.40 

38    60.60 

29    35.72 

29    47.60 

880-840 

33    60    42.00 

I         17    60.60 

I        S80-840 
I  33    06    01.80 
I         88    00.99 


107O.106O 

>       /       // 

107  60   41.20 
1080-1000 

108  49    60.40 
104O-106O 

104  60  37.60 
85  16.10 
88  67.40 
09  43.30 

105O-106O 

105  45    27.90 

19 

42 

00 

26 


18 


88.40 
45.00 
51.16 
60.40 
80.10 
27.67 
11.40 
45.22 
22.00 


G.S. 


Hayden . 


G.S... 
...-do. 
.....do. 
.....do. 


do 

Wheeler . . 

do 

Engr.  Corps.. 

Wheeler." 

....do 

G.S 

Wheeler . . 
G.S 


106O-107O 

106  80  11.64 
80  11.00 
80   21.02 

89  12.47 

89  28.04 

61  80.60 

10  86.00 
27  22.00 
13  00.80 
80  35.06 

107O-108O 

107  36    29.20 
108O-100O 

106   82  27.82 

60  14.60 

80  28.08 
82  20.00 

11  29.90 
26  85.10 
87  24.90 
87  01.10 
16  46.90 
60  04.60 
84  80.74 
54  40.30 

104O-106O 

104  67  10.00 
66    67.20 

106O.106O 

105  88  38.30 
39  04.20 
49  41.40 
41    44.00 

106O-107O 

106  27  12.20 
24  84.60 
26    43.60 

107O-108O 

107  06   29.60 
108O-100O 

108  27    62.10 
106O-I06O 

105  48  65.00 
16  20.30 
87  17.60 

81  69.72 
48  36.20 

106O-107O 

106  42  06.00 
32    15.00 

107O-108O 

107  13  40.40 
01    07.96  u 


.do. 
.do. 
.do. 


do.... 

do.... 

do.... 

Wheeler. 

G.S 

Wheeler . 
G.S 


.do. 


do.... 

do...- 

do.... 

Wheeler . 

G.S 

do.... 

do-... 

do.-.. 

do.... 

.....do.... 
....do.... 
....do.... 


-do. 
.do. 


....do.... 
Wheeler . 
....do.... 
....do-... 


.do. 
.do. 
.do. 


-do. 


G.S. 


Wheeler . 
.....do.... 

do.... 

.-..do.-.. 
....do.... 


.do. 
-do. 


BulLlSS 

Rept.'Te. 

BnU.128. 
Do. 
Do. 
Do. 

Do. 
Final  Bept. 

Do. 
Rept.  "73. 
Bull.  122. 
Final  Rept. 

Do. 
BnU.  122. 
Final  Bept. 
BuiL122. 

BuIL48. 
Do. 
Da 

Do. 

Do. 

Do. 
Final  Bept. 
Bull- 123. 
Pinal  Bept. 
BU1L123. 

Da 

Do. 
Da 
Do. 

Final  Bept 
BuU.122. 

Da 
Da 
Da 
Da 
Da 
Da 

Da 
Da 

Do. 

Final  Bept 

Do. 

Do. 

Do. 
Do. 
Da 

Da 

Bun.l2e. 

Final  Bept 
Da 
Do. 
Da 
Da 


Da 
Da 


giiiZQdoyl^ 


GiabgK: 
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Xame. 

Latitude. 

Authority. 

Pra  Cristobal  Mount 

88°-S4° 
0       /         // 

33    25    35.00 
60    23.20 
33    07.30 

88°-84° 

33    40    33.20 
58    38.20 
40    28.70 
40    37.70 

82°-88° 

32    01    28.44 

820-88° 

32    20    34.40 

S2°-88° 

32    07    18.30 
32    01.40 
37    08.50 
820-880 
32    50    00.70 
54    26.00 
47    40.35 
810-820 
81    47    10.30 

810-820 
31    55    21.00 

810-820 
31    37    58.20 
60    21.20 

107°-108° 

0       /         // 

107    07    10.10 
11    39.10 
26    04.90 

108°-109° 

106    34    41.80 
07    29.90 
06    06.70 
34    84.90 

ia5°-106° 

105  30    57.65 

I06°-107° 

106  33    40.50 

107°-108° 

107  37    19.20 
43    53.90 

26  64.00 

108°-109° 

108  21    31.60 
09    46.90 
09    08.n 

106°-107° 

106  32    31.70 
107°-108° 

107  04  or.oo 

108°-iaB° 

108  23    57.00 

27  13.60 

Wheeler 

do 

do 

do 

do 

do 

G.S 

Final  Rept. 
Do. 

Monnt  MsffdAlonA 

Rati  MAfAnT^OUntAln 

Do. 

Eagle  Peak 

Do. 

Horse  Peak  

Do. 

Do. 

TuleroBo    

BuU.122. 

Cornnda            -- - 

do 

Wheeler 

do 

do 

do -. 

do 

do 

do 

do 

do 

do 

do 

Do. 

finmn  Mountain  . — 

Final  Rept. 

Do. 
Do. 

Florida  Peak--..- 

Mount  Cooke    -.* 

Sunday  Oon<*              -    -   

Do. 

BearPeak                 

Do. 

BlackPeak         

Do. 

Fort  Bayard,  aBtronomical  monument 
Rodadero  Peak                - 

Do. 
Do. 

PotrilloPeak               

Do. 

HachetaPeak 

Do. 

Ti^liM^ha  Pflftk                

Do. 

ARIZONA. 

Calabaaa                      

860-870 

o       /         // 

36    22    18.30 
47    25.10 
27    37.10 
06    05.20 
860-870 
36    12    48.30 

860-870 
36    51    00.60 
60    tf.20 

860-87° 

36    26    01.60 
35    25.00 
66    60.10 

57    46.60 

54  04.10 

55  29.80 
62    37.30 

51  36.34 
57    63.00 
68    27.60 

860-87° 

36    15    60.20 
860-860 

85    11    39.80 
09    08.60 
26    18.40 
53    11.70 

860-860 
85    30    26.70 

52  60.40 
85o_8eo 

35    20    47.00 

S6°-36° 

35    11    59.60 
23    33.60 

86°-8e° 

35    04    30.20 

109°-110° 

o        /          // 

109  60    16.70 
09    52.80 
05    31.40 
04    41.70 

1100-111° 

110  09    18.60 
111°-112° 

111  40    54.60 

40  47.70 

112°-U8° 

112  25    11.60 
23    66.70 

•    00    60.20 

81    21.40 
81    60.90 
85    36.40 
48    37.40 
42    57.00 
26    45.00 

41  51.30 

118°-114° 

113  10    12.40 

109°-110° 

109  06    51.80 
52    35.10 
38    10.60 
14    65.10 

1100-1110 

110  18    59.60 

42  49.20 
1110-1120 

111  40    37.80 
1120-1180 

112  12    15.40 

43  24.10 

1180-114° 

113  63    48.30 

G.S 

Bull.  122. 

Pastora              

do 

do 

do 

do 

Powell 

do 

.....do 

do 

do 

do 

do 

....do 

do 

Wheeler 

Powell 

d« y 

G.S 

Do. 

Boof  Butte               

Do. 

Ronmla                        

Do. 

Wilson 

Do. 

PariaNeedle         

Do. 

PariaStation 

Brink                             

Do. 
Do. 

Brow.                        

Do. 

Duflfer                          

Do. 

Kanab: 

North                      

Do. 

South-                

Do. 

New                               

Do. 

Pipe..             

I>o. 

Rept.  '76. 
Bull.  122. 

f{nini|.rump 

ThreeTi^ee                   

Do. 

Exnxna                                   -  - - 

Do. 

Crofton ...                  

do 

do 

do 

do 

do 

do 

do 

do 

do 

uigiiizea  oy  v.. 
do 

Do. 

Donelafl               "         

Do. 

iSaf-/.: :.: 

Do. 

^IhTosayan 

Do. 

Do. 

Oraibe...                     

Do. 

Do. 

Bill  Wfiiiams                    

Do. 

Floyd                            

Do. 

Hnalapal 

'^^^^ 
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Name. 


Latitude.         Longitude. 


Chevlon 34 

Sunset 

Woodruff 


350-860 

Dead 35    16    30.30 

Port  Mohave 02   09.(10 

Tipton 32    21.10 

840-860 
Haaeltine 34    59    24.30 

i       S40-860 
41    33.80 
54    14.70 
47    66.70 

840-80° 

34    27    08.60 
U3    45.70 

840-350 

;«  17.00 

33    06.12 
84O-860 

Aquarius ,  34    56    56.20 

I        SSO-840 

33    56    16.00 
54    24.10 

880-840 

I  33    41    04.20 

82O-880 

32    41    58.90 


Baker  Butte. 
Mazatzal 


Granite I  134 

Fort  Whipple 


OrdPeak-.-... 
Thomas  Peak  . 


Brown  PeiJc- 


Graham. 


1140-1 Ifio 


114 


43  20.30 
35  54.00 
11    30.10 

ia9o_iioo 
109    28    43.10 

llOO-lllo 

no    50    52.10 

57    39.80 

02    31.10 

1110-1120 

111  22  39.60 
27    38.50 

112o_ii8o 

112  33  08.30 
27    10.20 

II80-II40 

113  17    51.00 
1090-1100 

100  36  15.80 
34    16.00 

1110-1120 
111    19    29.60 

1090-1100 
109    52    18.90 


Authority. 


G.S 

Wheeler . 
G.S 


BuD-lS. 
Final  Bept 
BaU.lS. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Da 

Wheeler ,  Final  Bept 

G.S Bull.122. 


.do. 

.do. 
-do. 
-do. 

-do. 
.do- 

.do. 


BefereiMv. 


Do. 
Final  Bept. 


Barton  Mountain 

Klmballs  Mountain — 

Lake  View  Peak 

Naomi  Peak 

North  Lyon  Peak 

North  Oeden  Mountain 

Observatory  Peak 

Ogden,  stone  post  in  observatory. 

Ogrden  Pea^. 

Porcupine  Mountain 

Willy-dPeak 


LTAH. 


4IO-420 


(H 
57 
57 
54 
54 
21 
11 
13 
11 
01 
21 


51.80 
40.00 
35.90 
38.90 
39.00 
44.80 
56.80 
08.66 
56.70 
07.00 
44.90 


Black  Butte 

Blue  Sprinsr  Peak 

Box  Elder  Peak 

Promontory  Mountain 

South  Promontory  Mountain . 


Clear  Creek  Mountain 

Newfoundland  Mountain  . . 
Tangent  Peak 

Camp  Douglas : 

Isew  flagstaff 

Oldflaestaff 

Sundial 

Provo  (old  Camp  Rawlins) . 

Salt  Lake  City 

Spanish  Fork 

west  Twin  Peak 


Antelope  Island. 
Provo 


410-420 

41  55  36.00 
47  36.00 
38    05.90 

.  29  21.80 
18  46.80 
4 10-420 

41  41  22.50 
11  06.70 
28  50.60 
40O-41O 

40  45  47.50 
45    47.58 

45  47.47 
13    47.84 

46  04.00 
05    13.50 

44.40 


35 
40O-41O 

I  40    57    40.40 

I         13    47.84 

400-410 

40    06    01.71 

57    02.40 

89O-40O 
Culmination 39    11    27.10 

89O-40O 

Bruin 39    38    37.10 

IndianHead I         51    44.20 

BedPlateau 10    14.00 


Deep  Creek 

Desert  Mountain . 


1110-1120 

111    51    19-90 

Wheeler 

Final  Bept. 

13    57.00 

do 

Do. 

14    07.30 

Hayden 

Bept  7:. 

40    46.30 

Wheeler 

Final  B€pt 

40    46.50 

Hayden 

Kept  77. 

67    53.00 

Wheeler 

Final  Bept 

53    09.60 

do 

Da 

59    56.10 

L.  S 

53    09.50 

Hayden 

BeptTT. 

07    06.80 

wneeler 

Final  Bept. 

67    53.10 

Hayden 

RepfTT. 

II20-II80 

112    07    37.00 

Wheeler 

FmalBept 

32    54.40 

do 

Do. 

01    07.30 

do 

Do. 

30    44.90 

do 

Do. 

27    04.90 

do 

Do. 

II80-II40 

113    44    44.00 

do 

Do. 

22    19.20 

do 

Do. 

10    42.20 

do 

Da 

III0-II20 

111    50    14.22 

do 

Do. 

50    14.07 

do 

Bept -78. 

50    13.92 

Engr.  Corps . 

^^, 

40    27.00 

Wheeler 

Bepta"^-*^ 

53    47.10 

C.&G.  S 

^i.. 

31    40.70 

Powell 

43    41.80 

Wheeler 

Final  Bept 

II20-II80 

112    13    1:2.10 

do 

^^ 

40    27.00 

do 

BeptTt 

II80-II40 

113    57    16.05 

do 

Da 

47    36.20 

do 

Final  Bept 

1090-1100 

109    46    47.50 

Powell 

Bull.  12: 

1100-1110 

110    20    56.40 

do , 

Do. 

58    26.40 
87    MKWec 

:qi:4S<20g| 

-K: 
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Name. 


BBreBnuh 

Ephraim  _ 

Fayette 

Qimniaon: 

ABtronomical  station  . 

North 

South 

Jura 

Miuinia 

Nebo 

South  Tent 

Valley 


Canyon  Range . 


Peale.. 

Waas.. 

Do. 


Latitude. 


89O-40O 


38  04 
23 
12 

00 
08 
03 
04 
02 
48 
23 
05 

«9o- 

39  23 


08.70 
25.60 
31,50 

25.62 

28.30 

10.20 

40.70 

08.30 

35.40 

29.10 

38.30 

40O 

30.70 

890 

18.10 

21.20 

18.60 


EUen  . 


Black  Gap 

Port  Cameron  . . 

Baigard 

Marvine 

Thousand  Lake . 


Bearer,  astronomical  monument  near 
center  of  public  square. 

Belknap 

Kathenne 

Richfield 


Abajo. 


5:).  34 
00.40 
08.90 
58.50 


Navajo  Mountain. 
Ptonell 


Table  Cliff . 


Adams 

Brian 

John 

Kanab,  monument  in  square  in  front 
of  Bishop's  residence. 

Little  Creek 

Hansard 

MoUie 

NavaioWell 

PinkClifl 

Street .• 

Tithing  Yard 


St.  George. 
Toquernlle 


16 
41 
40 
24 
880-89° 
38    16    23.28 

25    06.60 

50  a5.oo 

46    n.40 

870-880 

37  50  a.m 

870-880 

37  02  02.90 
57    21.40 

870-880 

37    41    08.70 
870-880 

37  55  53.80 
40  49.30 
02  52.50 
02    25.43 


48.40 
52.30 
12.30 
38.70 
02.70 
55.85 
55.90 


870-88° 
37    06    29.38 
15    19.88 


Longitude. 


1110-1120 

18  30.10 
45  06.60 
40    20.30 


111 


15.00 
16.20 
16.20 
00.60 
40.60 
59.70 
28.20 
20.00 


880-890 

38    07    14.30 

880  89° 

38    57    16.30 


112°-118o 

112    12    26.50 

1000-110° 

100  13  44.30 
13  30.70 
13  41.80 

I      110°  111° 

;U0    48    53.60 

1110-112° 

'ill    40    15  70 

44    00.31 

I         32    38.20 

>         38    28.30 

28    45.30 

112°-118o 

112    38    35.90 


24 

08 


!ll2 


12  20.90 

49  53.10 

30  56.70 

31  39.00 


36 
25 
03 
16 
19 
31 
31 


Authority.      Reference. 


Powell '  Bull.  122. 

do I         Do. 

do I         Do. 


Wheeler I  Final  Rept. 

Powell Bull.  122. 


-do. 
do. 
-do- 
.do- 
-do- 
-do. 

.do. 


G.  S.... 

do-. 

Powell . 


.do. 


45.50 
24.70 
27.00 

109°-110° 

109  27    43.70 

I     110°-111° 

110  52    OK.  70 
47    27.90 

111°-112° 

111  54    08.60 

1120-118° 


43.40 
22.00 
18.60 
45.00 
21.10 
50.83 
60.00 


1180-114° 

113    35    00.30 
16    20.90 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 


do 

Wheeler 

Powell 

do 

do 

Do. 

Final  Rept. 
Bull.  122. 

Do. 

Do. 

Wheeler 

Pinal  Rept. 

Powell 

do 

Wheeler 

Bull.  122. 

Do. 
Pinal  Rept 

Q.  8 

Bull.  l:iJ. 

do 

Powell 

Do. 
Df.. 

do 

Do. 

do 

do 

do 

Wheeler 

Do. 

Do. 

Do. 

Rept.  '76. 

Powell 

do 

do 

do 

do 

do 

^^ 

BuU.122. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Wheeler 

do 

Pinal  Rept. 
Rept.  '76. 

NEVADA. 


Pilot  Knob                

410-42° 

o        /            '/ 

41    01    12.20 

41°-42° 

41    05    46.10 
01    26.40 
33    24.00 
16    43.00 
60    05.00 

400-41° 

40    48    »t.35 
03    38.63 
49    38.44 

114°-116° 

o        /             /' 

114  04    51.50 
1190.120° 

119    15    31.50 
33    17.90 
55    23.00 
03    23.00 
37    15.80 

1160-116° 

115  19    34.05 
31    06.75 
45    37.20 

Wheeler 

do 

do 

do 

do 

do 

do 

do 

do.¥4Py.>^ 

Pinal  Rept. 
Do. 

DiyiaionP«ttk 

MahnsKnT  Monti  t        -   

Do. 

f  nrt'.'v-nlTiA  PnRk                   -- 

Do. 

PiutoPeak                

Do. 

TellowMMaPfiak        

Do. 

I'ffrtHallwk 

Do. 

fWfni)  nviKv                          ., .. . 

5°-  P 

EUco. ............->------•-- — - 
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Name. 


Latltade. 


Longitude. 


Authority. 


BeferenoBL 


Battle  Mountain,  astronomical  monu- 
ment. 


Oranite  Peak,  Bouth  end 

Winnemucca,    astronomical    monu- 
ment. 


Star  Peak  (Indian  Peak) . 


aranltePeak  .... 

TohakumPeak... 

State  Line  Peak  . 

Do 


Hamilton 

Monte  CrlBto  MUl. 


Augusta  Peak 

Austin,  astronomical  station. 

Bircfaims  Mount 

Bunker  Hill 

Cowles  Peak 

Desatoya: 

North  Twin 

South  Twin 

Emigrant  Peak 

Geneva  Peak 

Monnt  Grant 

North  Augusta 

Shoshone  Peak : 

North 

South 

ToyabePeak 


Carson  Sink 

Carson  Table ... 

Pairview 

Mount  Lincoln. 
Tarogua  Peak.. 


Churchill  Butte 

Cleaver  Peak 

Como 

Do 

TCTOTTm. 

Genoa 

GhenoaPeak 

McClellan  Mountain ... 

Mount  Davidson 

Do 

Mount  Lyon 

Mount  Rose 

Muoca,  Elephant  Peak. 

Northeast  base 

Pahrah 

Pea  vine  Mountain 

Pond  Summit 

Rawe  Mountain 

Rocky  Point 

Rose  Mountain 


400-41O 

O  t  II 

40    88    18.74 

400-410 

40  22  90.10 
58    19.97 

400-410 

40  81  15.47 
40O-41O 

40  47  22.60 
10  40.20 
01  44.00 
01    42.10 

S9O-400 

30    15    48.87 

18    16.88 

89O-40O 

ao    32    18.58 

21.82 

53.60 

05.  oe 

14.40 


29 
06 
15 
03 

22 
21 
24 
21 
82 
41 


04.20 
49.41 
10.20 
27.00 
16.60 
01.90 


06  56.20 

03  17.60 

21  28.71 

8»o-40o 

39    84  5:162 

32  23.40 

13  24.86 

82  52.50 

34  51.70 


Tibbie 

Do 

Twotips  Mount 

Two  Tips,  north  summit 

Virginia  City,  astronomical  monu- 
ment. 

Virginia  Peak 

Washoe  Peak,  monument 


Lone  Mountain . 
Paradise  Peak... 
Poston  Mount... 
Toyabe  Dome . . . 


Basalt  Peak.. 
Black  Mount. 


«90- 

39  20 
13 
01 
01 
17 
02 
02 
15 
18 
18 
07 
20 
58 
25 
47 
35 
39 
11 
20 
20 
07 


40O 

16.30 
01.10 
11.40 
07.50 
89.30 
26.40 
29.50 
26.10 
21.90 
24.09 
33.20 
32.30 
28.40 
43.00 
34.73 
07.40 
02.38 
56.51 
50.20 
30.30 
86.66 
06.60 
10.70 
52.80 
64.70 
36.92 


38 


1100-1170 

/        // 

116  56    13.60 

1170-1180 

117  31    36.80 
43    54.16 

1180-1 lOo 

118  10    16.61 
ll»o_i20o 

119  25    47.70 

27  07.60 
68  82.40 
68    46.40 

iwo-iieo 

115    25  68.38 

84  49.20 
1170-1180 

117  55  11.91 
OB  41.70 

28  38.50 
07  35.83 
83  24.90 

45  36.80 

45  34.53 

23  20.10 

04  14.90 

54  56.20 

48  26.70 

28    40.80 
88    41.10 
04    32.74 
1180-1190 

118  14    09.27 

17 

09 

16 

13 


llOo. 

119  17 
08 
28 
28 
36 
52 
52 
41 
39 
39 
2i 
55 
44 
25 
28 
55 
27 
28 
34 
54 
28 
31 
32 
00 
00 


58.50 
10.77 
48.70 
54.20 
180O 
32.20 
01.90 
27.59 
14.40 
00.90 
43.00 
54.40 
46.20 
37.20 
49.78 
12.40 
05.90 
40.10 
39.00 
28.74 
57.00 
50.78 
40.40 
02.40 
54.10 
24.97 
54.60 
07.30 
46.60 
50.90 
06.36 


45  14.06 

20  32.24 
880-890 

01  23.28 

48  15.90 

49  48.40 
40  52.29 

880-«9o 

38    59    09.80 
56    19.40 


Wheeler . 


C.  A  G.  S- 
Wheeler . 


C.  &  G.  8. 

Wheeler . 
...-do.... 
....do.... 
G.  S 


.do. 
.do. 


C.  &G.S. 
Wheeler. 

do.... 

C.AG.8. 
Wheeler.. 

C.&G.S. 

do.... 

Wheeler . 

do.... 

do.... 

C.&  G.S. 


.do. 
.do. 
.do- 


.....do.... 
.....do.... 

do.... 

-...do.-.. 
Wheeler . 


....do 

G.S 

C.AG.S.. 
Wheeler  .. 

...do 

....do 

G.S 

Wheeler... 

...do 

C.&G.S... 
Wheeler .. 

G.S 

C.&^.S... 
Wheeler.. 
C.&G.S.. 

G.S 

C.&G.S.. 
Wheeler  . . 

...-do 

...do 

C.AG.8.. 
Wheeler.. 

G.S 

Wheeler . . 
C.&G.S.. 
do 


27    41.60 

56    05.68 

1170-1180 

117  29  41.77 
49  22.70 
20    56.00 

I         21    12.85 
I      1180-1190 

118  26    59.00 

I         64    89.60  £ 


.do. 
.do. 


do.... 

Wheeler . 

do.... 

C.&G.S. 


Wheeler... H. 


Final  Bept 


Do. 


Do. 
Do. 
Do. 
BnU.122. 


Rept.'79. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Bull.  122. 

Final  Rept. 

Do. 

Do. 
Bull.  122. 
Final  Bept. 

Do. 

Do. 
BuU.12e. 

Final  Bept 

BuU.122. 

Final  Rept 
Do. 
Do. 

Rept.  '79. 
Bun.  122. 
Final  Bept 


DoL 
Da 
Do. 


T^o. 
"  122. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Ifonnt 

S80-990 

0      /       '/ 

38   33    67.40 
34   07.83 
26    47.70 

59  12.86 
28    37.50 
46   67.92 

880-S90 

38    36    45.20 

60  67.90 
63    17.41 
51    45.00 

37O-880 
87    56    26.07 

870-380 
37    41    86.60 

8«o-«7o 
36    16    18.00 

1180-0119 

0       '        /' 

118  47    15.90 
47    30.60 
46    68.10 
26    14.06 
00    36.20 
50    06.67 

1190-120° 

119  18    58.00 
13    14.50 
80    09.33 
28    34.00 

II40-II60 

114  36    18.27 
11 7-3-1180 

117    21    46.70 

II50-II60 

115  41    38.70 

Wheeler 

C.&0.8 

do 

::::i§:::;:::: 

do 

G.S 

Final  Rept. 

tOrant 

t  Hull  (Cory'B  Peak) 

L'on© 

no _ 

irk,  iH>qth  IMWk 

tCreekPfeak 

Bull.  122. 

tWilaon 

do     

no 

lOft^DA     

0.&G.8 

Wheeler 1  Pinal  Bept. 

do r>o. 

\  obaervatory.- 

xnma.  Peak     ... 

C.&G.8 

G.8 

'ston > 

Lull.  122. 

IDAHO. 


I       440-450 

I    o       /         // 

•John I  44    10    52.00 

440-450 

llow '44    12    20.60 

00  09.66 
42  37.77 
15  56.20 
430-440 
43  21  46.70 
05    36.20 


Weiaer. 


Mount  

a  Mountain . 

43^-440 
tte 43    23    42.20 


Point. 


fitronomical  pier. 
U 


»e. 


P 

^oint-- 
?eak.. 
Butte  . 


lidf^e,  1  . 


lock. 


lUej  base : 

tend 

it  end 

Jock 

II 

lill 

•ak 

Mount 

?k  Peak. . . 
»k 

nil 


430-440 

Spring !  43    12    48. 

Mount I 

Dome 

Side 


20  30.71 
20  33.93 
56    16.25 


430-440 

43  14  54.66 

13  07.26 

26  67.75 
85  54.90 
30  21.70 

430-440 

43  85  57.98 

42  16.52 

82  43.47 

15  44.31 

22  18.20 
36  17.84 

29  18.21 
40  16.45 

30  50.88 
28  28.67 
46  23.49 
85  35.60 
85  14.19 

42o_48o 

42  27  18.90 

27  22.70 
J2  09.00 

28  49.70 

31  16.60 
12  08.80 
20  42.60 
80  54.00 
27  53.70 

23  41.10 


II50-II60     I 

»      /        //       I 

115  47    24.26 
lieo-1170 

116  27  02.n 
24  46.96 
16  14.16 
64  06.40 

1110-1120 
111  05  64.80 
18    66.70 

II80-II40 
1L3    01    38.00 

II40-II60 

114  64  49.34 
28  04.61 
56  14.94 
58    21.50 

II60-II60 

115  26    08.64 


40.65 
21.53 
48.56 
07.48 


II60-II70 

116    13    04.04 

41 

10 


23 
03 
42 
05 
13 
06 
25 
08 
14 


46.82 
19.64 
11.56 
42.80 
45.61 
49.56 
25.26 
43.64 
47.30 
00.00 
45.34 
40.70 


1110-1120 

111    19  48.00 

22  04.00 
83  06.00 
19  19.60 
24  64.50 
33  11. 8u 
15  11.00 
55  30.90 
33  n.40 

23  34.40 


G.S. 


-do. 
.do. 
-do. 
.do. 


Hayden . 
do... 


Bull.  12s;. 

Do. 
Do. 
Do. 
Do. 

Rept. '77. 
Do. 


Wheeler '  Final  Bept. 

G.S '  Bull.  122. 


-do. 
-do. 
-do- 

-do- 
-do- 
-do. 
-do. 
.do- 


....do- 
....do. 
...-do. 
..  -do. 
....do. 
....do- 
....do. 
....do- 
....do. 
....do. 
...do. 
...do. 
....do. 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Hayden '  Bept.  '77. 

do Do. 

Wheeler Final  Bept. 

Hayden Bept.  '77. 

do Do. 

do Do. 

do Do. 

Wheeler Final  Rept. 

Hayden Bept.  '77. 

do Do. 


Digitized  by 


Google 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Bannopk  Peak      .  ,  ,      ... 

42o_48o 

O          f            fi 

42  36  08.80 
28  13.10 
20  00.30 
16  07.60 
57  10.60 
55  03.40 
420-480 

42  33  a).90 
07  08.50 
11  04.10 
26  46.10 
52  57.70 
42o_48o 

42    58    48.47 

112o_ii8o 

o       /         // 

112  42    43.00 
39    37.70 
19    56.60 

06  05.40 
10    09.40 

07  58.60 
11S0-1140 

113  04    01.00 

07  27.90 
39    54.80 

08  34.60 
13    08.70 

1100-1170 
116    39    £.46 

Wheeler 

do 

do 

do 

Hayden 

Wheeler .... 

do 

do 

do 

do 

do 

G.S 

Pinal  Bert- 
Do. 

Deeip  Creek  Mountain 

Elkhorn  Mountain,  north  point 

Oxford  Peak 

So. 

Putnam,  Mount , 

Rept^. 
Final  Bept 

BadgerPeak 

Black  Pine  Mountains            

Do. 
Do. 

Cache  Peak 

Do. 

Cedar  Creek  Mountain 

Do. 

Pillar  Butte 

Do. 

Quicksilyer 

BolLlfS. 

WASHINGTON. 


8i>okane  Falls,  monument  one-fourth 
mile  east  of  the  town. 

Seattle 

Steilacoom : 

Presbyterian  church 

Methodist  church 


470-480 
39    38.13 


470-480 
47    m    57.20 


10    24.08 
10    23.08 
4«o_47o 

Colfax,  monument  on  an  island  in     46    53    13.60 
Palouse  River,  at  north  end  of  the  I 
town.  i 

I       460-470 

Wallawalla '48    08    55.80 

I        460-470 
Kalama I  46    00    17.80 

I        460-47°   • 

Alamlcut  River 46    18    03.13 

AstoriaPoint I         11    23.65 

BakersBay I         16    27.60 

~     )oneaton<l ,         18    12.74 


1170-1180 

»       I         tf 

117    24    45.89 

122o_i28o 

122    19    58.70 

86    35.76 
35    50.88 

1170-1180 

117    23    29.13 


Engr.  Corps. 


C.&Q.S 

do... 

do... 


I 


Engr.  Corps." 


Rept.'8S. 


Do. 


I18O-1190 

118    20    50.14      Wheeler |  FiiialBifpt 

122o_i28o  I                            I 

122  50    33.20    '  C.  &  G.  S 

I      1280-1240 

123  41    59.19    , do 

I         60    29.a5    I do 

I         55    49.17     do 1 


OREGON. 


Dalles . 


4oO-46° 

o       /  " 

45    a5    50.80 
420-480 

42    07    083.70 

29    42.70 

18    22.00 

08    51.00 

57.60 


17 


Baldy 

HiffhRock 

LoTochewis  Mountain 

North  End  Mountain 

Sugarloaf  Mountain | 

420-480 

Pitt 142    28    J».40 

Scott '         55    18.90 

1        42°-48° 
Kirby - 42    13    08.20 


12IO-1220 


121  13 
120°- 

120  43 
52 
37 
14 
07 
122°. 

122  18 
01 

1280- 

123  27 


11.20 
121° 

06.90 
40.40 
38.00 
13.00 
12.40 

128° 

58.40 
00.20 
1240 
42.60 


Wheeler. 

Q.  S 

do.... 

Wheeler . 

do-... 

do.... 


Pinal  Bepi 

Bun.m. 

Da 

Final  Bept. 

Da 

Da 


.  s      

Bun.  122 

-do 

..do 

Da 

Do. 

CALIFORNIA. 


AlturasHill 

Bidwell  Mount 

410-42O 

o       /       // 

41    28    57.70 
56    62.60 
51    30.84 
36    31.00 
16    56.00 
08    57.00 

I20O-121O 

Of            If 

120    32    43.00 
07    49.80 
09    15.56 
16    00.20 
11    51.40 
06    47.90 

Wheeler 

do 

do 

do 

do 

doiv/.v/^ 

FlnaLRept. 
Do. 

BidwellFort,  flagstaff 

Do. 

Cedar  Mount ._ 

Do. 

Eagle  Mountain      

Do. 

TTnt  Mountfliin 

i>^  Do. 
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Name. 


Shasta. 


Latitude. 


Longitude,    i    Authority.    '  Reference. 


Predonyer  Peak 

Hot  Springs  Peak 

Kettle  Bock  Peak 

HcKesickPeak 

McDonald  Peak 

Observation  Peak 

Bchaffor  Mount 

South  Fork  Mountain  . 

Thompson  Peak 

Warren  Peak 


Butt  Mountain. 

Dyer  Mount 

HoiTman  Butte. 
I  Butte... 


fSi 

OH 
05 
56 
46 
26 
00 
15 
22 


Thompson 

Eureka,  MethodiHt  church 

Adams  Mountain 

Banner  Hill 

Castle  Peak 

Crystal  Peak 

Downleville 

Duncan  Peak 

Paimore 

Haskell  Peak 

Ingalls 

Lola 

OmjumiPeak 

Summit  Peak 

Twin  Peak 

WeDingrton  Mountain 


Big  Bar  Hill 

Chico 

Marysville  Butte  . 
Pike  County  Peak  . 
Rock  Mouptain .... 


Gary  Peak,  Monument  Peak 38 

Dunderberg  Peak 

Dardanelles  Cone 

Elephant  Mount 

Freels  Peak,  Jobs  Peak 

Highland  Peak 

Leviathan 

Silver  Mountain : 

North  Peak  monument 

South  Peak  monument 

Sonora — 

Stevenn  Mountain 

Sweetwater 


03 
24 
39 
51 
32 
40 


33 

32 

21 

43 

28 

88°- 

AlderHill 38    37 

BaldMountain 

Baltic  Peak 

Bear  Mountain 

Blue  Mountain *. 

Buena  Vista 

Crossman 

Jackson 

Joaquin 

Mokelumne  Peak  .  

Pine  Hill 

Pyramid  Mountain 

RobbPeak 

Round  Top 

Sugar  Loaf 

Capitol 


410-42° 

O         /  n 

41    24    27.60 

400-41° 

40    41    11.00 


24.80 
42.00 
22.90 
23.20 
22.20 
43.10 
14.30 
34.10 
38.70 

40°-4lo 

40  12  5S.20 
14  15.20 
36  a5.70 
29    11.21 

40°-4lo 
Linn 40    02   05.70 

!       400-41° 

40    58    15.20 


i     1220-128° 

o         /  /' 

|12S  11  42.90 
I  120°  121° 
<120    35    44.40 

I   or 

'    24 

I    10 
21 


07.30 
03.10 
43.10 
35.70 
06.90 
18.60 
39.50 
17.40 
59.60 


G.  S ,  Bull.  122. 


Wheeler Final  Rept. 


400-41° 

40    48  11.00 

89O-40O 

39    64  32.20 

I  14  39.40 

'         21  48.60 

28  20.90 

'         a5  29.80 

08  32.10 

43  4:^.50 

39  40.70 

I         59  33.70 

25  53.34 

56  14.78 

42  03.50 
'         06  39.30 

51  59.90 

890-40° 

:»  as  32.70 

43  25.20 
13  15.70 
238  24.W 
03  28.00 


I      1210-122° 

121  23    (B.IO 
,         01    48.40 

33    13.50 
30    16.21 

I      1220.128° 

122  51    18.50 

I      1280-124° 

|123    00    09.90 

1240-1250 

124    09    41.00 


.do 

--do 

-.do 

..do 

-do 

.-do 

--do 

.-do 

.-do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


do Do. 

do I         Do. 

G.  8 i  Bull.  122. 

C.&G.S I         Do. 


G.  S. 


-do. 


Do. 


Do. 


C.&G.S. 


1200- 

120  06 
57 
20 

I  02 
I  38 
!         30 

1  « 
83 

I         87 

;  21 
17 

I  08 
13 

'      1210- 

,121    25 

!  60 
49 
12 
13 


1210 

43.20 
66.60 
47.30 
13.50 
39.30 
33.90 
10.30 
01.00 
40.10 
56.50 
08.00 
37.30 
56.30 
40.60 
1220 
40.00 
51.30 
15.40 
10.00 
58.00 


Wheeler Final  Rept. 

G.S Bull.  122 

Wheeler Final  Rept. 

do I         Do. 

do Do. 

G.S I  Bull.  122. 

do Do. 

Wheeler Pinal  Rept 

G.S I  Bull.  122. 

C.&G.S I 

G.S !         Do. 

do Do. 

do I         Do. 

Wheeler !  Pinal  Rept. 


G.S Bull.  122. 

do I         Do. 

do I         Do. 

do '         Do. 

do Do. 


88°-80o 
44  13.42 
43.20 
11.50 
40.00 
21.79 
31.  W 
54.70 


56.66 

31.94 

08.25 

52.90 

07.60 

890 

40.00 

09.20 

33.60 

08.50 

26.20 

06.80 

49.20 

18.30 

15.20 

12.12 

04.40 

32.60 

24.30 

43.63 

43.00 

30.70 


1190-1200 

21.99 
16.60 
20.70 
54.00 
01.84 
21.40 
43.70 

29.68 
21.31 
09.18 
44.10 
19.60 

121° 

40.84 
19.20 
57.  (X) 
08.40 
55.00 
51.80 
01.00 
17.40 
24.90 
41.34 
26.70 
20.60 
14.00 
04.99 
59.30 
38.10 


,119  52 
16 

I  52 
59 
54 

I    45 

I    36 

*^' 
45 

38 

58 

I  1« 
1200- 

120  16 
42 
30 

a5 

21 
54 
32 
43 
41 
05 
59 
09 
24 
00 
66 


C.&G.S 

Wheeler Final  Rept. 

G.S Bull.  122. 

Wheeler Final  Rept. 

C.&G.S 

G.S ,  BuU.  122. 

do I         Do. 


C.&G.S 

do I         Do. 

G.S Bull.  122. 

Wheeler Final  Rept. 

C.&G.S 


I  G.S Bull.  122. 


-do. 

-do- 
.-do... 
--do... 

-do. 

.do. 
do. 

-do. 

.do. 

.do- 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


I  Wheeler 1  Final  Rept. 

G.S '  Bull  122. 

C.&G.S 

G.S I         Do. 


.do i         Do. 

uigiiizeo  Dy  ^ 
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Helena 

BuIphnrPeak. 
Vaco 


Bobs  Mountain  . 
Sanel 


McBridePeak 

Morgan  Mount 

Waucoba  Peak 

White  MonnUin: 

North  sanunit . 

South  summit . 


Chiquita  Peak 

Clark  Peak 

Cloud  Best 

Conuess '. 

Cottonwood  Peak 

Dana 

DeadwoodPeak 

Devils  Peak 

Engineer  Peak 

Oreen  Mountain  Peak. 

Hoffman .- 

Lvell 

Merced  Mountain 

Pilot  Peak 

Wade  Peak 


38  40  04.26 
46  46.74 

23  ST.oe 

38    30    13.03 
66    48.23 

87o-«8o 
60    06.00 

24  07.20 
01    07.80 

60    13.77 
37    67.60 

870-880 

20  46.80 
41  42.00 
45  53.20 
57  65.87 
55  30.00 
53  54.30 
36.70 
40.20 

49  65.00 
15    43.60 

50  43.60 

44  16.60 
37    54.90 

45  :».80 
()8.50 


87 


37 


18 
31 


51 

87° 

58 
49 
33 
48 
28 

87° 
Hamilton 37    20 


Big  Canyon 37 

Big  Hill 

Mlion  Peak 

Moccasin  Peak 

Schultz  Mount 


Mount  Diablo. 

San  Jose,  mission  church  .. 

Santa  Clara^  Catholic  spire. 


Bald 

LawsonHill 

Monument  South. 
MulhollandHill... 

BedwoodPeak 

Bocky  Island , 

Striped  Hm 

YerbaBuena 


52 
32 
I  20 
87^- 
37  52 
50 
50 
51 
49 
53 
66 
48 


88° 

01.60 

37.80 

27.60 

12.60 

33.10 

880 

23.00 
48.70 
00.06 
40.00 

88° 

56.19 
34.00 
65.88 
26.00 
(10.00 
42.00 
49.00 
30.00 


Maturaneo  Mountain 36 

New  York  Butte 

Telescope  Mountain 

Wahguyhe  Mountain. 


860-87° 

06  56.30 
88  40.80 
09  52.40 
56    03.60 

860-87° 

Corcoran  Mount 36   81    14.00 

OlanchaPeak 15    43.80 

Thunder  Mountain 04    52.20 

Whitney  Mount 34    33.00 

I        86O-870 
Fresno 36    43    31.22 

I        850-860 
PilotKnob 35    23    32.10 

8oO-86«> 

40  01.00 
09.00 
00.50 
05.40 
37.60 
48.50 
47.00 
21.30 
52.70 


Camp  Weldon  (mountain) 35 

Cooks  Point  (moim tain) 

Nichols  Point 

OwensPoak - 

PahutePeak 

Sunday  Peak 

Tehacnapai  Double  Peak 

Tehachapai  Mount 

Orizzly  Peak 


37 
37 
44 
28 
46 
01 
02 
06 


122  38  01.41 
60  40.64 
06    06.61 

1280-1240 

123  07  09.77 
13  00.87 

118o-ll»o 
118  21  12.60 

43  46.90 
00  23.20 

21  26.34 
16  22.10 

ll»o-120o 

110  25  31.80 
25  44.10 

29  11.80 
19  18.10 

44  07.30 
13  17.40 
41  00.20 
44  26.90 

35.00 
19.00 

30  39.20 
16  19.00 
23  30.60 
56  10.90 
47  16.90 


C.&Q.  S. 

; do.... 

I      ..do.... 


60 


1210 

13.00 
08.80 
33.70 
43.00 
32.90 
1220 
31.35 
51.95 
10.27 
26.00 

1280 

20.48 
36.00 
35.52 
36.00 
37.00 
21.00 
17.00 
59.00 


120O- 
120    07 

84 

04 

19 

06 
1210- 

m  30 

54 
64 
66 

1290- 

122  13 
11 
11 
06 
10 
21 
17 
21 
1170-1180 

117  20  49.90 
66  66.40 
06    27.20 

06  15.60 

1180-1190 

118  14    23.80 

07  10.20 

34  40.70 

17  32.00 

1190-1200 

119  47    19.50 
1170-1180 

117  13    49.70 
1180-ll»o 

118  17  05.00 
26  30.40 

18  05.20 
00  00.60 
21  49.80 

35  17.30 
29  25.O0 
34  a5.60 
50  54.70 


.do. 
.do. 


Wheeler  . 

do.... 

do.... 


c&a.s. 

....do.... 


Wheeler 

G.S 

Wheeler 
C.&G.8 
O.  S Bull.  las. 


Final  Bept. 
Do. 
Do. 


Do. 
Bull.  122. 
Final  Bept. 


C.  &  O.  S. 
Wheeler . 

G.S 

Wheeler . 

do.... 

G.S 

do.... 

Wheeler. 

G.S 

Wheeler. 


G.S 

do.... 

....do.... 

do-..- 

Wheeler . 


do.... 

C.&G.8. 
....do.... 
do.... 


G.S... 
....do. 
..-.do- 
-...do- 
....do. 
....do. 
.....do. 
....do- 


Wheeler  . 

do.... 

.....do.... 
.....do.... 


.do. 
.do. 
-do. 
.do. 


Do. 
Final  Bept 
Bull.  122. 
Bept.  '79. 

Do. 
BnU.  122. 

Do. 
Final  Bept. 
Bull.  122. 
Final  Bept. 

Bull.  122. 

Do. 

Do. 

Do. 
Final  Bept. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


..do Bepts.'T9,^ 

..^o Final  Bept. 


.do. 
-do. 
do- 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 


Do. 
Dc. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

840-860 

o       /        // 
34    01    61.00 

00  58.00 

01  14.00 

17  06.20 
08    17.00 

18  49.00 

06  32.00 

840-86° 

34    14    49.80 

07  20.00 
04    33.50 

19  39.30 

16  00.00 
00    48.40 

840-860 
84    48    48.90 
86    34.00 
880-840 
88    18    66.40 
49    07.90 
00    25.10 
880-840 
83    57    36.10 
12    04.40 

08  32.00 
48    21.00 
36    08.10 

12  38.10 
00    42.30 
19    18.20 

47  28.88 
26    84.60 

17  54.40 
30   38.30 
21    44.80 
36    15.40 
54    43.90 
42    32.40 
42    31.00 
06    25.90 

13  81.40 

88o-84° 
38   44   88.20 
58   24.00 

89o-88° 

82    56    42.20 
41    41.00 

88°-88° 

32    68    47.40 

48  88.90 
48    06.00 

117°-118° 

o       /        // 

118    26    87.10 
46  .54.00 
17    52.00 
39    14.10 
51    06.00 
14    10.00 
04    08.00 

1180-119° 

118  06    54.80 
08    57.00 
30    17.20 
36    01.90 
14    19.60 
01    14.50 

1190-180° 

119  06    62.60 
07    56.10 

1160-1170 

116  64    14.00 
42    22.20 
68    17.80 

1170-1180 

117  16    54.00 
04    00.90 

00  18.00 

07  28.00 
20    39.80 
11    06.60 
19    23.80 

08  08.60 
56    36.08 
2SJ    30.00 
16    14.70 
44    06.80 
29    45.60 
48    46.90 
44    21.06 
82    07.00 
32    04.00 

09  22.20 
22    05.30 

1180-1190 

118  20    07.80 
,00    14.00 

II6O-II70 

116  36    26.70 
56    14.00 

II70-II80 

117  07    02.00 

01  58.00 
00    40.80 

G.B 

Bull.  128. 

do 

do 

Wheeler 

G.8 

Do. 

Do. 

)QjoPeak 

Final  Rept. 

Bull.  m. 

rry 

do 

Wheeler 

Q.8 

Do. 

Do. 

itment  Pfliftk      

Final  Rept. 
Bull.  122. 

I 

i^t^g^  Mf^nntain    ....    .  .. 

Wheeler 

do 

do  

do 

do 

do 

G.S 

Final  Rept. 
Do. 

andoi^eftk              

e..    . ._...-._ 

Do. 

1  mi] 

Do. 

OnPt         ,...-,                  ....--         --. r 

Do. 

AnitA  Mountain  . . 

Do. 

Bull.  128. 

to  Mountain 

Wheeler 

G.S 

Final  Rept. 
Bull.  122. 

igB...... . . 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.8 

G.S 

Do. 

Do. 

, 

Do. 

itte 

Do. 

Do. 

b 

Do. 

Do. 

Do. 

BS.SE.  base  (1890) 

Do. 

Do. 

do 

do 

do 

do 

C.&G.S 

G.S     

Do. 

Do. 

Do. 

in..  .  _ 

Do. 

Do. 

Do. 

Wheeler 

G.S        

Rept.  'TO. 
BuU.122. 

do 

Wheeler 

G.S 

Do. 

TTill 

Final  Rept. 
Bull.  122. 

do 

do 

.....do 

do 

C.&G.S 

Do. 

I 

Do. 

Do. 

Do. 

transit 

Rept.  *84. 

uU.  123—10 
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AnserliiAB,  Mout ,., ,...  131 

AJmefictiSf  €f tun  ...........  41 

Amu,  W  JO . .. .........  I3a 

Ampabury  JktiUflrMaiBa--...  17 

Amfac^net,  MaM...- 24 

ATDhwrat,  Va  .,„. 7S 

Amlniirin.  Wli.... 112 

AtniiterdAiu,  X,  Y S4 

Anacacho,  Tes . ....  SiS 

Aiicborage,  La ......,,  Kfi 

AnderaoD,  Kana 123 

Asder^oD.La, 86 

Aiid&riiOD,MlB« ,,.  81 

ADdersciD,  X.  C... 7» 

AndoTcrpK.J..,.., 60 

Andciver.  Ohii>„ 101 

Ad  drE»  w  Point,  Maaa .......  17 


ADgellca  Pntnt,  Ham.  .....  £T 

Anger,  La fli 

Aogola,  La flO 

Ani]ii[Hi!ifl,  Md ..  74 

Auaiitq  nam  HorboTT  Maaa  .  JiT 

AntAn.  Tex QSt 

Atit«i]u|M.%  Itiml. , , , , .  130 

Aiitebtp<>.Wj'o....,, ,,.....  1^ 

AtiLelnpB  lalmid,  Utah lU 

Antlwb,  III ,....,...,.  103 

Antler^Mifis. ........,,,..,  82 

A  pal  Aeb  icidU ,  FU- .........  00 

A  ]jper«eii.  Ark............  Bfi 

Applu,  Tmn ...........  100 

Applet  ImIuiuI,  Mi!i4B. ..-..--  IT 

Apple  Orchard,  Va.........  70 

Applft  PieHlU.N.J.......  m 

Appk-ton,  Wid, m 

AppkTrtMj  Point,  Vt......  17 

AqiiackJiuonckp  X.  J.......  00 

Actaariua,  Ana............  13fl 

Amgo,  Npbr.. ........ 122 

ArbockKArk B7 

Arcadja,  Mnw 84 

Arena,  Wi* ............  1 14 

Argnflville.K.Y. ..........  54 

Argj  1(^,  MiKA  .............  m 

Ariitpe,  Te£ 04 

Artxvun  eugarhoofto,  La.  ..*  tfi 

ArkamBoa  Cltj,  Ark.......  08 

Arkanaaefiiver,  Ark......  m 

Arlitij^iDh,  La .....  B0^89 

Arliugtoii,  Ta .........  75 

ArlSnglod.  WJe.. ..........  114 

ArmeL  Mont 120 

Antud.on,  Kelsv... 133 

Arney,  N.J ...........  flO 

Arnold,  K.J..... 05 

A  mold  Quarry,  Ctmu ....-,  M 

Arnona.MiM.. 84 

Arrow,  Mont 129 

Arroya,  Colo  .. . ...  134 

ArMSBal,N.Y SO 

Articboke,  S.Bftk ...,.  130 

Astatney,  Vt IT 

Aiib,  111 105 

Aab.  Tex.. m 

A^bbrmik,  Mfsfl. 82 

Aabcroft,  Colo. ............  IM 

Aabland.  La........... 00 

AfthJandiMaaa....... f^  r^r\r 

Djgiteed  by  VjOOV 
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Dd,  Miss 82,84 

Ashland,  N.Y 56 

Ashland  sagarhonse,  La . . .  88 

Ashley,  Ark »7 

Ashley,  La 87 

A»hley,S.Dak 120 

Ashtabula,  O 101 

Ash  ton,  La 86 

Asharst,  Tex 94 

Aslte.  S.  I>ak 120 

Asnebamakit,  Mass 21 

Assonet,  Mass 80 

Astoria  Point,  "Wash 142 

Atchison,  Kans 123 

Atco,N.J 63 

Athens,  AU 80 

Athens,  N.Y 50 

Athens,  Pa 67 

Atherton,  111 107 

Atlanlft,Ga 80 

Atlantic  Hoase,  Mass 17 

Atlantic  Peak,  Wyo 132 

Atoion  Mill,  N.J 63 

AtUeboro,  Mass 30 

Attleboro,  Pa 68 

Atwood,Mass 27 

Atwood's  Machine  Works, 

Conn 35 

Anburn,  N.  Y 66 

Augusta,  Ga 80 

Aagnsta  Peak,  Not 140 

Anriesville,  N.T 54 

Aurora,  Ala 80 

Austin,  Nev 140 

Austin.N.Y 45 

Austin,  Tex 93 

Australia,  La 80 

Australia,  Miss 81 

Autunin,Mont 129 

Avery  Hill,  Conn 36 

Ayer.Conn 86 

Ayraud,  La 89 

Babcock,N.Y 64 

Bab«ll.K.Y 56 

Babina  sugarhouse.  La 89 

Bachelor  Peak,  Tec 95 

Bachelor's  Bsad  tow-head. 

Ark 98 

Backbone,  Mo 118 

Bacon,  Conn 36 

Badger  Creek,  S.  Dak 121 

Badger  Peak,  Idaho 142 

Bad  Lands,  N.  Dak 119 

Bad  River,  S.  Dak 120 

Bagatelle  sugarhouse,  La. .  89 

Bailey,  Conn 36 

Bailey,  La 89 

Bailey,  N.Y 40,50,58 

Bailey  Whart,  Mass 17 

Baird,Nebr 122 

Baird,N.J 60 

Baird  Mount,  Idaho 141 

Bake  Oven,  Pa 68 

Baker,  Conn 41 

Baker.  Kans 126 


Page. 

Baker,  Mo 118 

Baker,  N.J 65 

Baker,N.Y 60 

Baker.  Ya 76 

Baker  Butte,  Ariz 138 

Baker  Hill,  Mass 17 

Baker  IsUnd,  Mass 17 

Baker  Bay,  Wash 142 

Balcony,  N.J 63 

Bald,Cal 144 

Bald,Mo 119 

Bald.Pa 67 

BaldBluff,Wia 114 

BaldFriar,  Ya 76 

Bald  Hill,  Conn 36,41 

Bald  HUl,  Mass 21 

Bald  Hill,  N.J 60 

Bald  HUl,  N.Y 58 

BaldKnob,  Tex 95 

Bald  Knob.  Ya 76 

Bald  MountAin,  Cal 143 

Bald  Mountain,  N.J 69 

Bald  Peak,  Mass 26 

Bald  Peak,  N.Y 44 

Bald  Tom,  Mich 112 

Baldwin,  Ark 97 

Baldwin,Conn 36 

Baldwin,Micb 108 

Baldy.N.Mex 136 

Baldy,Oreg 342 

Baldy,Tex 95 

Ball,rU 80 

Ballamagan,  La 87 

lteUard,Ky 101 

Ballard,Mass 17 

Balles,Maas 18 

Ball  grounds,  N.Y 61 

Ballinger,  Tex 94 

Ball  Peak,    Mount    Riga, 

Conn 35 

Ball  Rock,  Mont 128 

Ballston,  N.  Y 46 

Bal8am,N.C 79 

Baltic  Peak,  Cal 143 

Baltimore,  Md 72 

Baltimore  Cemetery,  Md ...  72 

Bancroft,  N.Y 68 

Banded  Peak,  Colo 135 

Banner  Hill,  Cal ,..  143 

Bannock  Peak,  Idaho 142 

Banta,N.  J 60 

Bar,  La 89 

Bar,  Miss 82 

Baracsourie,  N.  Y 54 

Barber,  N.Y 46 

Barber  Hill,  Vt 17 

Barber  Point,  N.  Y 44 

Barcelona,  N.  Y 58 

Bare  Brush,  nuh 139 

Baretop,  Mass 80 

Barker,  Conn 36 

Barker.Mich 109 

Barker,  N.J 65 

Bark  River,  Mich 109 

BamaTd,Ark 98 


Page. 

B«rnegat,N.J O 

Bames,Miss ^ 

Barnes,N.Y 58 

BamHill,Conn 41 

Barnstable,  Mass 27 

BarPoint,Miss 82 

Barre  Center,  N.Y 49 

Barren  Beacon,  Mass 17 

Barren  Island,  N.Y SO 

Barrow,  La 89 

Barrow's  (W.  C.)   house. 

N.Y 54 

BaiTy,Pa « 

Barth,S.Dak 1» 

BartHill,N.Y « 

Bartlett,  Conn ^ 

B«tlett,Ma8s 18 

Bartlett,Miss 84 

Barto,N.Y 48 

Barton,  N.Y « 

Barton,  Tenn 1« 

Barton  Mountain, ntAh....  138 

Barwise,  Mo "7 

Basalt  Peak,  Nev 140 

Base,  Miss 88 

Basin,  Kans 127 

Basin,Ma8s 27 

Basket,  Ark 97 

Bass,  La 88 

Bass  Hole,MasB 27 

Bass  River.Mass 27 

Bastrop  Hill,  Tex 86 

Batavia,N.Y 49.58 

Bath,N.Y 51 

Baton  Rouge,  La 89 

Battery  Wharf,  Mass 21 

Batt  HiU,Ma8s 18 

Battlecock,  Mass 24 

BatUe  Creek.  N.  Dak 120 

Battle  Island,  Miss 81 

BatUe  Mountain,  Nev 140 

BatturcLa 88 

BaunegBeg,  Me 15 

±Sayard,N.J « 

Bayoa,X«a 88 

Bayou,  Tcnn 100 

Bayou  Pierre,  Miss 84 

Bayou  Sara,La 89 

Bay    Stote    Iron    Works, 

Mass 21 

Bay  State  Steam  Engine 

Works,  Maas 21 

Bay  Yiow  Asylum,  Hd 72 

BayWay.N.J 60 

Beach  Mountain,  N.  J 50 

Beach  Point,  Conn 41 

Beacon,  Maas 20 

BeMwn  Hill,  Maas 18 

Beaoon  Hill,  N.  J 80 

BQar,Ky 101 

Bear,  Mont 129 

Bear  Bluflf,  Wia IM 

Bear  Butte,  S.  Dak 121 

Bear  Creek,  Colo 184 

Bear  Fort,  N.J M 

uigiiizeo  Dy  vLjv^v^'^iv^ 
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B«ar  Knob, 'W.  Ta 77 

Bear  Mountain,  CaI 143 

-Bear  Paw,  Mont 128 

Bear  Peak,  N.  Mex 137 

Bears  Head,  Pa « 

Beartown,  Pa 00 

Bear  VaUeybaM,  Idaho...  141 

Beaaley,  1^.  J 63 

Beattie,Mont 131 

Beaver,  T7tah '. 139 

BeaT'er  Creek,  Mont 131 

Beaver  Creek,  N.  Dak 120 

Beaver  Hill,  Tex 95 

B«aver  laland,  Mich 108 

Beaver  Bun,  N.  J 59 

Beaver  Tail,  Mioh 108 

Becker,  N.T 51 

Beekwlth,  Conn 36 

Bedford,  Mich Ill 

Bedminste^N.J 60 

Boecb.  W.Va 78 

Bee  Hive,  Misa 82 

Beera  Hill,  N.J 60 

Beetovn,  Wis 115 

Beitb  Point,  Ark 97 

Belair.La 89 

Belcfaertown,  Maaa 24 

Belfor.  Miaa 81 

Belknap,  TTUh 139 

Bell,».T 51 

BeUe^ir.IU 105 

Belle  OroTcLa 89 

Belle  Iale,MaaB 18 

Belle  Vale,  La 89 

Belleview.m 106 

Bellevne,  Nebr 122 

Bellevue,  Pa 67 

Bell  Island,  Conn 41 

Bell  Mountain.  Tex 95 

Bell*a  CW",  H.)  house,  N.  T . .  54 

Bell  Tower,  Mass 21 

Belmont,  La 89 

Belmont,  Pa 68 

Belmont  Besenroir,  Pa 69 

Belmont  sogsrhonse,  La . . .  89 

Beloit,Wl8 115 

Below.Mont 125 

Belt,  Mont 130 

Belton.Mo 118 

Belvfdere  Hotel,  K.  T 51 

Ben,  N.J 65 

Beneb,Nebr 122 

Bend,La 89 

Bend,Monc 129 

Ben  I)avi8,N.  J 65 

Benedict,  Conn 4 

Benham,  Mias 81 

Ben  Z^omood,  Miss 84 

Benn.N.C 79 

Bennet,  Conn 41 

Bennett,  Kans 125 

Bennett,  Miss 81 

Bennett.  &  Dak 120 

Bennett,  Tenn 100 

Benton.IU «» 


Page. 

Benton,Mont 129.130 

Berea,Ohio 102 

Bergen  Dntch.N.J 60 

Bergen  Fields. N.J 60 

Bergen  Neck, N.J 60 

Bergen  Point,  N.  J 60 

Bergeron,  La 89 

Berlin,N.J 6J 

BemalHill,N.Mez 136 

Berries,Pa 09 

Berry,  Ark 07 

Berry,  Mo 118 

Berthold,  N.Dak 119 

Bertrand,  Mich 112 

Besores  ranch,  Colo 134 

BeBt,N.r3r 51 

Bethany,  Conn 36 

Bethel,  Pa 69 

Bethlehem,  N.Y 51 

Bethlehem,  Pa 68 

Betdey.Ark 98 

BeoUhLakcMlM 82 

Beveled  Bam,  Mass 30 

Beyerly.Maas 18 

Bererly  Point,  Mass 18 

Beverly  Bocks,  Mass 18 

Bicklefl,W.Va 78 

Biddeford.Me 15 

Biddle,Mich 109 

Biddle  Point,  Mich 107 

BidvellFort,  Cal H2 

Bid  well  Mount,  Cal 142 

Bien*s  Station.  12,  Colo 134 

BioD  *8  Station.  47,  Colo 134 

BigBall,N.C 79 

BigBarHiIl,Cal 143 

Big  Bayon,  Miss 83 

BigBend.Mont 130 

Big  Bend,  S.  Dak 120 

BigBend,Va 77 

BigBhick,Mi8S 84 

BlgButt,Va 77 

BlgBnttcNer 141 

Big  Canyon,  Cal 144 

BigCavcLa 89 

Big  Charity,  Mich 109 

Big  Clear  Creek  MonntaiD, 

W.Va 78 

Big  Cobbler  Mon  n  tain,  Y a  .  75 

Bigelow,  Me 15 

Bigelow.N.T 44 

Bigelow's  house,  Conn 36 

Biggs,  La 86 

Big  Hill,  Cal 144 

BigHoUow,  Wis 114 

Big  Horn,  Mont 128 

Big  Island,  N.  J 65 

Big  Level  Moontain,  Ya. . .  76 

Big  Lick,  Pa 69 

Big  Mannington  Hill,  N.J.  66 

BigMuddy,  HI 107 

Big  Maddy,  Mont 128 

Big  Rock,  Ark 98 

Big  Rock,  Pa 68 

Big  Rocks,  W.  Ya 78 


Page. 

BigRun,  W.  Ya 78 

Big  Sewall  MonDtain,  W. 

Ya 78 

Big  Snowy.  Mont 130 

BigSodns,N.T 48 

Big  Springs,  Colo 134 

Big  Timber  Creek,  N.  J . . . .  66 

Big  Willow,  Idaho 141 

B^oa,  S.Dak 121 

BmHlU,Conn 36 

Billings,  Mont 131 

Billingsgate  light -honse. 

Mass 27 

Billings  Hill,  Me 16 

Billlngsport,  N.  J 65 

Bill  Williams,  AriE 137 

Bingham,N.  r 58 

Birch,Mas8 30 

Birch,N.Y 46 

Birchims  Monnt,  Nev 140 

Bird,Mont 129 

Bird,N.J 60 

Bird  Island,  Mass 21 

Bird  Island,  N.  J 65 

Bird  Island  lighthonse. 

Mass 27 

Bishop  and  Clerks.  Mass ...  27 

Bishop's  bam,  N.  J 60 

Bismarck,  N.  Dak 120 

Bitter,  Tex 03 

Black,Ark 96 

Black,Cal 145 

Black,N.T 54 

BUck.Pa 69 

Black.Tex 95 

Bhickbeard,  Mass 30 

Blackbird,  Kebr 122 

Black  Biaff,  Mont 130 

Blackburn,  Conn 41 

Black  Butte,  Utah 138 

Black  Butte,  Wyo 133 

Bbick  Cap.  Utah 139 

Bbickfish  Creek,  Mass 27 

Black  Fork,  Ark 98 

BhickHawk,  La 87 

Black  Horse,  Pa 69 

Black  Jack,  Tex 93 

Black  Kettle,  Kans 125 

Blackman,  N.J 03 

Blackmore,  Mont 132 

Black  Mount,  Nev 140 

Black  MonnUin,  N.  Y 46 

Black  Oak,  Ark 97 

Black  Peak,  N.Mex 137 

Black     Pine     MoanUins, 

Idaho 142 

Black  River  Harbor,  Mass .  27 
Black   River    light-house, 

Ohio 102 

Black  Rock,  Conn 41 

Black  Rock,  Mass 18 

Black  Rock,  N.  T 51 

BlackSpot,Pa 68 

Blackwell,  Mont *.  -  -  -  131 

Bladensburg,  Md  OlCTJ/^  .  74 
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Blaine,  Kans 123 

Blaine  Peak,  Colo 135 

Blair.Nebr 122 

Blair^s  flasataff,  Md 74 

Blanca  Peak,  Colo 135 

BlancaPeak.  N.Mex 13Q 

Blaogle.  N.  J 63 

Blln,Me 16 

Blind  Aaylmn,  Haas 21 

BllBafleld,  Mich Ill 

Blocher.Ark M 

Block  Hoaae  Hill,  Mian  ....  84 

Block  Point,  Conn 36 

Blodget,N.Y 51 

Blood,Ga 79 

Bloomfield,N.J 60 

Blue,Ark 96,98 

Blueberry  Hill,  N.  T 45 

Blue  Blanket,  S.  Dak 120 

Blue  Hill,  Kana 124, 128 

BluoHUl,Ma»a 21 

BlneHiU.N.Y 51 

Blue  Mound,  Kans 124, 125 

Blue  Mounds,  Wis 114 

Blue  Mountain,  Cal 143 

BlnePoint,Ark 97 

Blue  Spring  Peak,  Utah  .. .  138 

Bluff, Maee 27,30 

Bluff,Mla» 84 

Bluff,N.Y 51 

Bluff.8.Dak 121 

Bluff.Tex 93 

Bluff  Head,Ma88 18 

BluffLake,Ill 107 

Bluff  Mountain,  Ta 75 

Bluff  Point,  Conn 36 

Bluffa,Iova 116 

Bluff»,Nebr 122 

Blume,S.l>ak 120 

Blunt  Island,  N.H 16 

Bly,Pa 67 

Boardman,  Iowa 116 

Boat,Ark 96 

Boatoirain  Hill,  N.H 10 

Bocan,Ill 106 

Bockel,  La 89 

Bogardns.N.Y 51 

Bog  Hole  Hill,  Conn 36 

Boice,N.  Y 58 

Bois  Blanc  Island ,  Mich ...  108 

Boise,  Idaho 141 

Boland,S.Dak 121 

Bolivar,  Mo 118 

BoUes  Hill,  Conn 36 

Bolt,  Tex 94 

Bombay  Hook  light-house, 

N.J 65 

Bondurant,  La 87 

Bone  Blufis,  Mont 12S 

Bone8,Tex 94 

Bon  Homme,  Nebr 122 

Bonney,Ma8s 18 

Bontlinghouse,  Tex 05 

Book  Hill,  Conn 86 

BoonSfTex 93 


Page. 

Boonton,  N.  J 60 

Booth,  Conn 42 

Bouquet  River  Point.  K.  Y .  45 

Bordeaux  Chute,  Miss 81 

Bordeaux  Island,  Ark .  07 

Bordentown.N.J *  60 

Boaque,Tex 93 

Boeton,Ark 97 

Boaton,Ma8S 18,21 

Bouck,^".Y 54 

Bougeoir,La 89 

Bougere,La 87 

Boulder,Conn 36 

Boulder,  Mont 128. 131 

Boulder.N.Y 51 

Boulieu,La 80 

Bound  Brook,  K.J 60 

Boundary,  Mont 131 

Boundary  Bock,  Mass 24 

Bourbon.Miaa 85 

Bourne  Hill,  Mass 27 

Bovard,La 89 

Bow  Creek,  Nebr 122 

Bowden.La 88 

Bowditch  Ledge,  Mass 18 

Bowie  Point,  Miss 81 

Bowlder.Maaa 18 

Bowler.Mo 118 

Bowlea,Mo 118 

Bowman,Me 15 

Bowman  Hill,  Mass 27 

Bowman  Point,  Mass 27 

Box,Tex 93 

Boxboro.Maaa 21 

Box  Elder,  Mont 128 

Box  Elder,  S.  Dak 120 

Box  Elder  Peak,  I- tab 138 

BoxHilLConn 35 

Box  Springs,  Cal 145 

Boyer  Bluff,  Mich 1=18 

Boyer  Bluff,  Wis 112 

Boylos,  Tex 93 

Boy Iston  School,  Mass 21 

Boynton,  N.Y 47 

Bozeman,  Mont 131,132 

Brace  Mountain,  Mass 26 

Brace  Mountain,  N.  Y 58 

Bradbury,  Me 15 

Bradford,  Mass 30 

Bradford  Point,  K.  J 65 

Bradley,  Ark 08 

Bradley,  Conn 36,42 

Bradley,  S.  Dak 121 

Bradley.Tex 94 

Brainerd,  Conn 36 

Braman8,N.Y 54 

Brandcn,  Tex 93 

Brandenburg,  Miss 82 

Branford,  ( Jonn .* 36 

Branford  Reef,  Conn 36 

Brandmill,  N.  Y 54 

Brandon,  Ala 80 

Brandon,  La 89 

Brand  sugarhouse,  La 88 

Brant,  Mass 18 


Brant  Point,  Mass 27 

Brayton  bam,  N.  Y 48 

Brasos,Tex tt 

Bread,  Ark 86 

Breakwater,  Mass U 

Breckenridge,  Tex tt 

Breed  HiU,  N.Y 4» 

Breed  Island,  Mass 21 

Brenham,  Miss K 

Brethren,  Conn M 

Brevier,  Mont 1» 

Brewer  Springs,  Mont 130 

Brewerton,  K.  Y « 

Brewerville,  111 IW 

Brewster,  Mass 27 

Brewster's  Factory,  Conn.  -  M 

Brian,Utah 1» 

Brickey,Mo I" 

Brick  factory,  Mass ^ 

Brickkiln,  S.  Dak «1 

Brldeaburg,  Pa W 

Bridge,  Conn ;••••  ^ 

Bridge,  Mont ^^l 

Bridgeport,  Conn ** 

Bridgeport,  N.Y *^ 

Bridger  Mountain,  Mont. .  -  IM 

Bridgeton.  N.J ^ 

Bridgeway,  N.J ® 

Briery,  W.Va '* 

Briery  Branch  MounUin, 

W.Va ™ 

Brigantine  Beach, N.J ® 

Brigga,Maa8 ^ 

Briggs.N.Y » 

Brigga,Pa " 

Brighton,  Mass ^ 

Brimatone,N.Y *J 

Brink,  Aria ^ 

Brinkley,Miaa " 

Bri8Coe,Md ^J 

Bri.tol,N.Y " 

Bristol,  Pa *'" 

Bristol,  Tenn " 

Bristol,  Wis J^ 

Briatol  Head,  Colo ^ 

Broadalbin,N.Y ** 

Broadhead,Mich ^J^ 

Broadway,  Conn 

Brockport,N.Y * 

Brocton.N.Y ^^ 

Bromedy.Mont 

Bronk,N.Y "'^^ 

Bronaon,  Mich ^ 

Brookhouse  House,  Mw^.. 

Brookline,  Mass ^ 

Brook  Point,  N.Y ^ 

Brooka,Ark :'"  ^ 

Brooka,Conn ^ 

Brooaowski(Dr.),hou«e.I'ft-  ^^ 

Brow,Aris ^ 

Brown,Conn ^ 

Brown,  La ^ 

Brown,  N.Y jj^ 

Brown,  Wia l« 

Brownhelm,  Ohio^^T  ^> ' 
uigiiizea  oy  ^^jv^'v^VlC 


INDEX  TO  NAMES  OF   STATIONS. 


153 


Page. 

Brown  HiU,  Mass 18.21,30 

Brown  Hill,  N.  Y 58 

Brown  Hill,  S.  I>ftk 121 

Browning,  Conn 36 

Brown  Mill    Observatory, 

N.  J 63 

Brown  Peak,  Aris 138 

Brownyille,  Kebr 122 

Brace,  Nebr 122 

Brace,  Wis 113 

Bruin,  Utah 138 

Brainsbnrg,  Miss 85 

Bmle,Mont 130 

Bral6,8.Dak ,-  121 

Bnil6,Wis 112 

Brul6  Landing,  La .....  88 

Bml6  sagarhoose.  La 88 

Bronswick,  Miss 84 

Brush,  Ark W 

Brash,  Mass 24 

Brushy.Ky 101 

Brasby,Tenn 100 

Brashy,Va T6 

Brushy  Ridge,  Conn 42 

Bryant  Hill.  Mass 30 

Bryant  Point,  Md 74 

B.  T.  Moontain,  Mont 131 

Buchanan,  Md 72 

Buchanan,  Minn 116 

Buck.Del 72 

Back,N.J 66 

Buck,  Pa 69 

Buck  Hill,  Minn 116 

Backhom,Ta 77 

Buckingham,  Conn 86 

Buckingham,  "N.J 63 

Buck  Island,  Miss 81 

Buckminster,  N.  Y 45 

Buck  Rid^e,  Miss 82 

Buckshot.  Ark 07 

Backshot,Miss 81 

Bnenayiata,CaI 143 

Buenayista,Ky 100 

BnenaYista,Mi88 85 

Buena  Vista,  K.J 63 

Buffalo.  Mont 129 

Buffalo,N.Y 58 

Buflklo,  Tex 93 

Buffalo.  Va 77 

Buffalo  Peak,  Colo 135 

Buffalo  Plains,  N.Y 58 

Buford,  N.  Dak 119 

Buist.  Pa 69 

Bulger,  N.Y 47 

Bullhead,  N.C 78 

BulUon  Peak.  Cal 144 

Bun  Mountain,  Ya 77 

BuUock,  La 87 

Ballord,Kans 127 

Bull  Enn.Ya 75 

Bumpus,  K.  Y 49 

Bunday.Mich HO 

Bunker  Hill  Ark 97 

Bunker  Hill,  Kans 126 

Banker  Hill,  Mass 21 


Page. 

Bunker  Hill,  Nev 140 

Banker  Hill,  S.  Dak 120 

Bunker  HUl,Tex 95 

Bunkin  Island,  Mass 18 

Borbank,Tex 95 

Burden,  N.J 65 

Bardett,N.Y 66 

Burdette,  Kaus 126 

Rurdj;e,N.J 60 

Burhans,  N.Y 61 

Burke,  Wis 114 

Burleigh,  Miss 84 

Burlington,  Minn 115 

Bamed,Mont 130 

Bnmett,Mi8s 86 

Bamham,Dl 107 

Bumham  Brown,  Mass 18 

Burning  Rock,  W.  Ya 78 

Burns,Mass 80 

Bumside,La 88,80 

Bums  Point,  Conn 42 

Burnt,  Cal 146 

Burnt  Bloff.  Mich 108 

Burnt  Hills,  N.  Y 51 

BumtSwamp 21 

Burrow,  Ark 96 

Bart,Mass 30 

Bartnett,Ark 97 

Bury.N.J 60 

Bash,N.J 65 

Bushnell,  Nebr 122 

Bussing,  N.Y 68 

Butler,  111 106 

Butler.Kans 124 

Butler,  Mo ^,.  118 

Butler  Bluff,  Miss 85 

Butler  Hill.  Mass 18 

Butterfleltl,  Mo 119 

Buttermilk,  N.  Y 58 

Butt  MounUin,  Cal 143 

Buzzard,  Miss 81 

Byfleld  Church,  Mass 18 

Byme,La 86 

Caballo  Cone,  N.  Mex 136 

Cabin,  La 87 

Cabin  Home,  Miss 84 

Cache  Peak,  Idaho 142 

Cactus,  Kans 126 

Cuctus,Tex 95 

Caddo  Peak.  Tex 93 

Cffisar,  Mo 117 

Cafferty,  N.  Y 66 

Cafferj%N.J 65 

Cahaba,  Ala 80 

Cahas,  Ya 77 

Cahill,  111 106 

Caillon,  Lat. 92 

Cairn,  N.  Dak 119 

Cairo,Ill 107 

Calabasa.  Aria 137 

Caldwell,  Idaho 141 

Caldwell,  Mo 118 

Caldwell,  N.J 60 

Caledonia,  Wis 114 

Calf  Island,  Mont 129 
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Calf  Pasture  Island,  Conn .  42 

Calhoun,  111 106 

Calumet,  La 92 

Calumet,  Nebr 122 

Calumet,  Wis 113 

Calvary,  Mass 30 

Calvert,Eans 126 

Calvin,Mich 112 

Camas,  Idaho 141 

Cambria,Mass 27 

Cambridge,  Mass 21 

Camden,  N.J 66 

Camden,Ohio 108 

Cameron,  W.Ya 77 

Camp,Mass 27 

Camp  Baker,  Mont 131 

Campbell,  Miss 82 

Campbell,  Mont 132 

Campbell,  N.  Y 51 

Campbell,  8.  Dak 120 

Campbell,  Ya 76 

Camp  Douglas,  Utoh 138 

Camp  Hill,  Conn 86 

Camp  Hill,  Md 73 

Camp  Lewis,  Mont ^ .  129 

Camp  Robinson,  Nebr 122 

Camp  Ruby,  Ner 139 

Camp  Weldou,  Cal 144 

Canadian,  N.  Mex 186 

Can^joharie,  N.Y 64 

Canal,Conn 42 

Canal,  Pa 69 

Canal  Dock,  Conn 36 

Canastota.  N.Y 47 

Canby  Mount,  Colo 136 

Cane,  Ark 98 

Canobrake,  La 87 

CaneHill.Ark 97 

Cannon,  Miss 84 

Cannon  Ball,  N.  Dak 120 

Cannonball,  Pa 69 

Canonicus,  Mass 30 

Canton,  Md 72 

Canton,  Mo 116 

Canty,  Wis 113 

Canty  sawmill,  La 89 

Canyon,  Mont 131 

Canyon  Ferry,  Mont 131 

Canyon  Range,  TJUb 139 

Cai)e,  Kans 123 

Cape  Ann,  Mass 18 

Cape  Cod,  M^s 18 

Cape  Elizabeth.  Me 15 

Cape  Girardeau,  Mo 118 

Cape  Lecroix,  Mo 118 

Cape  May,  N.J 63,67 

Cape  Poge,  Mass 27 

Cape  Yincent,  N.  Y 46 

Capitan  Peak,  N.  Mex 136 

Capitol,  Cal 148 

Capitol,  D.C 74 

Capon,  W.Ya ,77 

Capon  Mountain,  Ya 76 

Capshaw,Ala 80 
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CftrboB  lioontAia,  Colo 135 

CBidwell,  Tenn 100 

Cta-hart,  N.J 60 

Caribon  Moantain,  Nov 141 

Carl,N.Y 47 

Carlisle,  Ind 103 

Carlisle,  K.J 63 

Carlisle,N.Y 64 

Carlton.  K.Y 45 

Caraea  Hoontaia,  Oa 80 

Carolina,  Mias 82 

Carolina  HUl,  Haas 18 

Carolus,  Mont 131 

Carp,  Mich 108 

Carpenter,  Mass 30 

Carpenter,  N.  Y 48 

Carpei-eleaaing    factory, 

Maas 22* 

Carr,  Ky 101 

Carrlgain,  N.  H 18 

Carriso,  K.Mez 135 

Cam>U.Md 3i 

CarroU,  Mont 129 

Carson  Sink,  Nev 140 

Carson  Table,  Nev 140 

Carter.Miss 81 

Carthage,  Miss 85 

Cartright,Ark 97 

Camth,  Xez 93 

CaryPeak.Cal 143 

Cascade,  Mont 130 

Case,  Conn 36 

Casey,  111 105 

Cass,  N.Y 51 

CaaseU,  Ark 08 

Cassett,^.  Y 48 

Castile,  Ark 97 

Castle,Mont 130 

Caatie  Island,  Mass 22 

CasUe  Peak,  Cal 113 

Castle  Peak,  Colo 134 

Castle  Book,  Idaho 141 

Castleton,  N.  Y 51 

Cat«momit,N.Y 45 

Catawlssa,Pa 69 

Catfish  Point,  Fla 80 

Catfish  Point,  Miss 82 

Catfish  Pond,  IT.  J 59 

Catfish  Tow-head,  Ark ....  93 

Catharine,  K.  Y 56 

Cathead,  Mich 106 

Cathead.  N. Dak.. «. 120 

Cat  Hill,  Mass 18 

Catlsland.Ark 97 

Cat  Island, La.... 89 

Catlsland,  Mass 18 

Catoctin,  Md 73 

Catskill,N.Y 54 

Cattle  Kanch,  Kans 125 

Causten,D.C 74 

Cavanal,  Ind.  T 93 

Ca-^e,  Ky 100 

Caven  Point,  N.J... CO 

Cedar,  Ark 96 

Cedar,  Conn 36 


Page. 

Cedar,  Kans 123 

Cedar,  Mo 119 

Cedar,  N.J 63 

Cedar,  Tex 94 

Cedar  Creek,  N.J 63 

Cedar  Creok,  W.Va 78 

Cedar  Hill,  Mont 132 

CedarHUl,  N.Y 51 

CedarHi]l,Tex 95 

Cedar  Hummock,  N.  J 63 

Cedar  Knoll,  Mont 132 

Cedar  Mount,  Cal 142 

Cedar  Peak  Mountain, 

Idaho  142 

Cedar  Point,  Ohio 102 

Cedar  Point  light- house 

Ohio 102 

Cedar  Rirer,  Mich 109 

Cedar  Rirer.S.  Dak 120 

Cedarri11e,N.J 65 

Celeate  sugarhouse.  La....      89 

Cemetery,  Kans 124 

Cemeteiy ,  Miss 81 

Cemetery,  S.  Dak 121 

Center,Mass 22 

Center  Reddinj;,  Conn 42 

Center  street,  N.  Y 51 

Centerton,  N.  J 65 

Centerville,  Conn 86 

Centerville,  N.  J 59,60 

CentervUle,  Pa 69 

Centerville  oharch.  Mass ...      27 

Centipede,  Cal 146 

Centipede,  Tex 93 

Central  Square,  N.  T 48 

Central    Wharf    cupola. 

Mass 22 

Ceno  Alto,  Tex 94 

Cerro  Gordo,  Miss 85 

ChaflF,  Miss 82 

Chair  Mount.  Colo 184 

Chamberlain,  La 89 

Chamberlain,  a  Dak 121 

Champaign,  111 105 

Champion  House,  Conn 36 

Chandler  Hill,  Mass....:...      22 

Chandler  Mountain,  Va 76 

Chapel  Hill,  Mo 118 

ChapelHlll,  N.  J 60 

Chapelle  Creek,  S.  Dak. ...  120 

Chapel  Light,  N.Y 58 

Chapin,  Conn 36 

Chapman,  N.Y 45,54 

Chapman  Hill,  Conn 36 

Charger,  S.  Dak 120 

Charity  light-house,  Mich . .  109 

Charles  Island,  Conn 42 

Charles  Neck,  Mass 27 

Charles  Ki  ver  tripod.  Mass .      22 

Charleston,  Conn 37 

Charleston,  Not 141 

Charleston,  W.  Va 78 

Charleston   Pour  Comers, 

N.Y 54 

Charlestown,  Mass 2^,g,] 


Charley,  Miss 83 

Charlotte,  Mich 110 

Chase.  Md 72 

Chase,  Mass 30 

Chatair  sugarhouse.  La. . . .    89 

Chatham,  Mass 27 

Chatwort^,  La 80 

Cheatham,La 89 

Check  base.  Ill 106 

Cheese  fiKStory,  Kans 128 

Cheever,  N.Y 45 

Chehahaw,  Ala 80 

Chelsea,  Mass 22 

Chemical  works,  Conn 37 

Chemung,  N.Y M 

Cheowah,  N.C ?■ 

Cherokee  Peak,  Wyo 138 

Cherry,  Mont 130 

Cherry  Hill,  N.J » 

CherryTree,Pa 68 

Cherry  vllle,  N.J « 

Cherubusoo,  N.  r 45 

Cheshire,  Conn 37 

Chester,Conn 37 

Cheater,  111 107 

Chester,  N.J « 

Chester,  Ohio 102 

Chester,  Pa ® 

Chester,  church  upirc  III  ..   IW 

Chesterfield,  Vt 1' 

Chestnaquack,  N.  J * 

Chestnaquack  Point,  "S-J--    ^ 

Chestnut,  Conn 37,42 

Chestnut.  P* * 

Chestnut  Hill,  Conn 3« 

Chestnut  HiU,  Mass ^ 

Chestnut  Mountain,  Ta. .  •  ■    ?? 

Chestnut  Kidgo,  N.  T ^ 

Chestnut  Tree  Hill,  Conn-    42 

CheYlon.Ari2 1™ 

CheirHill.N.J ^ 

Cheyenne,S.Dak...^ 1^1 

Cheyenne,  Wyo ^^ 

Chicago,IU IM 

Chicago  Mound,  Kans ^ 

Chico,Cal 1^ 

Chicopee,  Mass ** 

Chicopee  FaUs,  Man ^4 

Chicora,Ark * 

Chioot,Ark ^ 

Chicot,  S.  Dak ^^ 

Childers,Miss ^2 

Chilhowee.Tenn ^^ 

Chimney,  Mont ^ 

Chimney  Point,  N.Y *^ 

Chimney  Top,  Tenn " 

Chimon  Island,  Conn *^ 

China  College,  Pa ^ 

Chinati,Tex * 

Chinn.La ® 

Chippewa,  N.  Dak ^* 

Chiquita  Peak,  Cal ^** 

Chi8pa,Tex * 

Choate,MaaB ^^ 

PJi^l<?5^ni!Wt,^J.r^ » 
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Cboeofm*,  K.  H 16 

ChonteiHi,  N«br 122 

ChrisUePMk,K.C 79 

CbrUtopher.K.J 00 

Chaeky.Temi 160 

Ch&rch.Kaiis 124 

ChnrchiU  Bntte,  KeT 140 

CliiiTch     I«anding     Point, 

N.J 65 

CfaiiToh*s  (F.  £.)  house, 

N.T 51 

Cbnrch  spire,  La M 

Church  spire,  Mass 18 

ChnrchTille^K.Y 47 

ChiizchTiDe,PA 68 

Chasoa,N.Mez 136 

Chnteof  70,Ark 97 

Cimanoii,  Kaiis 127 

CimanroiifK.Mez 135 

dnoinnati.  Ohio 102 

Cinclare,La 89 

Cinder,  Idaho 141 

Claoo,Tez 93 

Cltadel,Moiit 130 

City,  Mats 30 

City,Nebr 122 

Clack.  Ark 97 

ClaShome^La 89 

Clapler.Pa 68 

CUpp,N.Y 56 

Clapper.N.T 61 

ClaremontflU 106 

Claridon,  Ohio 102 

Clark.  Hass 30 

Clark,liis8 81,85 

Clark,  Pa 68 

Clark,  Va 75 

Clarke.La 89 

Clarke.  Mont 132 

Clark  Island,  N.H 16 

Clark  monoinent,  K.  Y 58 

Clark  Moimd,  111 106 

ClarkPeak,CaI 144 

Clark  Point,  Conn 87 

Clark  Point,  Mass 27 

Clark  pnmp.  La 88 

Clarkabnrg,  W.  Va 77 

Clark  CoTe.  Mass 27 

dark  sngarhouse.  La 89 

ClarksTiUe,  Miss 85 

aarksTiU6,Mo 117 

Clarkaville,  N.  Y 51 

Claybanks.K.J 60 

Cla7Banks,Wis 112 

Clayton,  N.J 65 

Clayton,K.Y 45 

Clayton,  Wis 113 

Oayton  Cone.  Colo 134 

Clear  Creek,  HI 107 

Clear  Creek  Mountain, 

UUh 138 

Cleaver  Peak,  Not 140 

Clement,La 80 

CleTeland.N.Y 47 

Cleveland.  Ohio 102 

derelaiid,  Tex 93 


Page. 

Clift.Mass n 

Clifton.IU 1»5 

Clifton,  Md 72 

Clinch,  Va 77 

Cline,  Tex 96 

Clinton,  Conn 37 

Clinton,  111 103 

CUnton.Md 72 

Clinton.  N.Y 47 

Clinton,  Wis 114 

Clinton  Mill^  N.  Y 43 

ClipHm,N.Y 46 

Close,  Conn 42 

Clond  Peak,  Wyo 132 

Cloud  Best,  Cal 144 

Clove,  N.Y 58 

Cloverdon,  Mass 22 

Clow,  bam  flag  pole,  N.  Y.  51 

ayde,N.Y 48 

Coal  banks,  Mont 128 

Coal  Harbor,  V.  Dak 119 

Cos)  abed  (flagstaff),  Mass.  22 

Coatne  Point,  Mass 27, 28 

Cobb,  Tex 93 

Cobble,  Conn 42 

Cobleskill.  N.  Y 54 

Cobiim,Ky 101 

Cockenoes,  Conn 42 

Cockenoes  Island,  Conn 42 

Cockpit  Point.  Va 76 

Coddon,Mass 18 

Coeymans,  N.  Y 51 

Cofleld  sngarhouse,  La 88 

Cohansey  lightphonse,  N.  J . '  65 

Cohasset,  Mass 18 

Coboes,N.Y 51 

Cobntta,  Ga 79 

Cold  Knob,  W.  Va 78 

Cold  Soil.  N.  J 60 

Cole  Island,  Miss 85 

Cole  Mountain,  Va 76 

Colfax,  Wash 142 

Colgate,Md 72 

Collamer,K.Y 48 

CollegevlUe,  Pa 68 

Collier  Ledge,  Mass 28 

Collins.  Ark 98 

Collins,  Conn 42 

Collisenm,Pa 69 

Cologne,  S.Dak 121 

Colomb,  La 88 

Colonel  Mountain,  Mass  ...  24 

Colorado  City,  Colo 134 

Colorado  Mountain,  N.Mex  186 

Colorado  Springs,  Colo 134 

Colton.Vt 17 

Columbian,  Ala 81 

Colnmbus,N.J 60 

Columbus,0 102 

CoMn,N.Y 51 

Colwell,La 90 

Colwell,N.Y 48 

Comanche.  Tex 93 

Commercial  Point  Wharf, 

Mass 22 

Commerce,  Misa 81 


Page. 

Commerce,  Mo 118 

Como.La 00 

Como.Nev 140 

Compton,  Miss 82 

Compton,N.J 00 

ComstockHiU,Vt 17 

Conasoonck  Point.  K.  J . . . .  60 

Concho,  Tex 94 

Conoord.La 86 

Concordia.  Kans 124 

Concordia  Bayou,  Miss 82 

Cone.  Conn 87 

Con<^os  Peak.  Colo 136 

Coney  Island.  Mass 18 

Confederate,  Mont 131 

Conger,  Nebr 122 

Congill;Mo 116 

Congress  Hall,  N.  J 67 

Conneant,  Ofaio 103 

Connecticut,  Conn 42 

Conneoticat  line.  Conn 35 

Connecticut  m  o  n  u  m  e  n  t , 

Conn 42 

Connecticut  line,  Mass  ....  24 
Connecticut  Biver  Lumber 

Co.,  Mass 24 

Conness,  Csl 144 

Connor,  La 87 

Conover,  N.J 60 

Conover.NY 54 

Conover  beacon,  N.  J 60 

Conrad,  La 90 

Constable  Point,  N.J 60 

Constantia,  N.Y 48 

Constantino.  Mich 112 

ContI,  La 87 

Content,  Miss 82 

Conway,  Mass 25 

Conwsy  sugarhouse.  La . . .  88 

Coochee,  La 87 

Cook,  Ark 98 

Cook,  N.Dak 119 

Cook  Knob,  Mo 118 

Cooks  Point,  Csl 144 

Coons,  La 86 

Cooper,  N.Y 48 

Coopers  Point,  N  J 65 

Coosa,  Ga 79 

Cope,Ey 101 

Copecnt,  Mass 30 

Copp  Island,  Conn 42 

Copper,  N.Mex 135 

Coram,  Conn 42 

Corason,N.M 136 

Corbin,  Tex 93 

Corcoran  Mount,  Cal 144 

Cord,Mass 80 

Cordell.  Miss 84 

Corena,  Miss 85 

Comer  stone,  Conn 87 

Comer  stone,  N.  Y 68 

Corafleld  Point,  Conn 87 

Comhill,N.J 66 

Com  Hill.  Tex *..  96 

Coming,  N.Y .T^.CT.'.C  61 

Comuda,N.Mex 187 
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CorrelLMo ;.-..  117 

Gorton,  K  J 83 

Cortland,  K.Y 56 

CorannA,  Mich 110 

Corjes,  Ark M 

Cory  Mount,  Nev 141 

CoBtello,  S.  Dak 121 

Coetellow,  Me 15 

CoetillaPeak,  liT.Mez 135 

Cottage,La 90 

Cottage,Mi88 82 

Cotton,  La 90 

Cotton  gin,  Miss 84 

Cottonwood,  Ariz 137 

Cottonwood,  Ls 86 

Cottonwood,  Miss 81 

Cottonwood,  Tex 93 

Cottonwood  Falls,  Kans . . .  1 25 

Cottonwood  Peak,  Cal 144 

Cotuit  Keck,  Mass 28 

Coach,K.Y 56 

Coulon,La 90 

Councii,Iowa 116 

Council,  Mont 129 

Councll,Nebr 122 

Countryman,  N.  Y 61 

Conntsman,Md 74 

Courtland,  Wis 114 

Cove,  Mass 27 

Cove,  N.J 66 

Covell,Nebr 122 

Corey,  Mass 22 

Covington,  Va 76 

Cowboy,  Mont 128 

Cowee,N.C...... 79 

Cow  Hill,  Conn 87 

Cow  Island,  Mont 129 

Cow  Island,  Tenn 100 

Cow    Island     light-house, 

N.Y.... 51 

Gowles,  Cal 145 

CowlcsPeak,Kev 140 

Cow  Point,  Conn 37 

Cox,Ark 96 

Cox  Knob,  Ky 101 

Coxsackie,N.Y 51 

Coyoto.  Kans 126 

Coytesville,X.J 59 

CrabCTeek,N.J 65 

Crab  Isle,  N.Y 45 

Cracraft's  gin,  Ark 98 

Craft,Mas8 25 

Craig.Ark 97 

Craig,Mo 116 

Craig,Mont 130 

Craig's  gin  chimney,  Miss . .  82 

Crain,  N.  Y 46 

Cramer,  X.J 63 

Cramer  Gulch,  Colo 134 

Cranberry,  N.J 63 

Cranbury,N.J 60 

CrandaU,  La 86 

Crane,La 86 

Crane,  K.  J 60 

Crane  Bar,  Conn 37 


Page. 

Crane  Neck,  Mass 18 

Cranford,  N.  J 60 

Cranson,N.Y 47 

Crawford,  Tenn 100 

Crazy,  Mont 130 

Crebassa,  Mich 108 

Creed,  W.  Va 78 

Creek,  Mont 129 

Crescent,  Iowa 116 

Crescent,  La 90 

Crescent,  Kebr 122 

Crese,  N.J 63 

Crestone  Peak,  Colo 135 

Creawell.  La 86 

Creto,Ill 104 

Crews,  Miss 81 

Crocon,  Mont 130 

Crofton,  Ariz 187 

Cromeset  Neck.  Mass 28 

Cromwell,  Conn 37 

Cronch,  Conn 42 

Cross,Tenn 100 

Crossman,  Cal 143 

Crossover     Island      light- 
house, N.Y 45 

Crosswick,  N.J 60 

Crothers,  La 87 

Crothers,  Pa 69 

Croton,N.J 60 

Crow  FUes  High,  N.  Dak :..  119 

Crown  Point  light-house..  45 
Crown  Point,  south  base, 

N.Y 46 

Crow  Point,  Mass 18 

Crow  Point,  Miss 82 

Crows  Lookout,  Mass 27 

CrumCreek.Pa 69 

Crusoe  House,  Mass 18 

Crystal,Mont 129 

CiTstal  Peak,  CaJ 143 

Cuba  sugarhonse,  La 90 

Culebra  Peak,  Colo 1^ 

Culmination,  Utah 138 

Culpeper  Court-houso,  Ya .  75 

CulverGap,N.J 59 

Cumberland  Point,  N.  Y . . .  45 

Cumbyville,Ark 96 

Cumming.Mass 27 

Cumpo,  Conn 42 

Cnnaid  Wharf,  Mass 22 

Cupola,Mas8 30 

Curlew,S.Dak 120 

Currahee.Ga 79 

Currytown.N.Y 54 

Cu8hetunk,N.J 60 

Cu8hman,Me 15 

Custor.Mont 131 

Custor,S.Dak 121 

CutOff.La 90 

Cut-off,Mont 128 

Cnttyhunk,  Mass 28 

Cuyamarca,  Cal 145 

Cypress  Creek,  Ark 98 

Cypress  Tow  Head,  Miss  . .  82 

Cyru8,N.J 63 


Page. 
Dahlonega  Agricultural 

CoUegcGa 79 

Dale,Wyo IW 

DaUes,Oreg 142 

Daly,N.Y 45 

Dana.Cal 144 

Danbnry,Conn 42 

Danbury.Obio 102 

Dangerfleld,  Va 75 

Damemora,N.  Y 45 

Danvers^Mass 18 

Danville,N.J 60 

Dardanelles  Cone,  Cal 143 

Daretown,N.J 66 

Dari6n,Wis 114 

Darlington,  N.J SO 

Dartmouth,  Mass 30 

Danphin.Mont 129 

Dauphin,Pa 60 

Davenport,  Conn 42 

Davis,Ark 98 

Davis,La 87 

Davis,N.J 65 

Davis,Pa 69 

Davis,T«nn 100 

Davis,  W.Va 78 

Davis  Hill.  Mass 28 

Davis  Neck,  Mass 28 

Davison,  N.  Y 48 

Day,Ill 107 

Dayre,  N.J 65 

Dayton,N.J 60 

Dead,Ariz 138 

Deadman  Bend,  Miss 85 

Dead  Tree  Hill,  Conn 42 

Deadwood,Ark 08 

Deadwood,  S.  Dak 121 

Deadwood Peak,  Cal...!...  144 

Dean,  Mass 30 

Dean,N.Y 58 

Deane,Ark 96 

Deans  Comers,  HI 103 

DebowHill,N.J 60 

DebronXfWis 113 

Decker,  Tex 95 

Decker  Pond,  N.  J SO 

Deckertown,  N.  J 59 

Deep  Creek,  Mont 131 

Deep  Creek,  Utah 138 

Deep  Creek  Mountain, 

Idaho 142 

Deep  RiTer,  Conn 37 

Deer,  La 86 

Deer,  Tex 05 

Deerfield,  111 108 

Deerfleld,  Kans 127 

Deerfield,  N.J 65 

Deerfleld,  Wis 114 

Deerfleld  Corners,  N.  Y 47 

Deering.N.Y 58 

Deer  Island,  Mass 18 

Deer  Park,  Miss 85 

Deer  Point,  Miss 82 

Deer  Tail  Mont 128 

Degan,  Mont. .  4r^i^  r>^  ^  131 

uigiTizeo  Dy  v_JV/\^>F>^i\^ 
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^18 113 

^.J eo 

'a 68 

Lead  Works,  Pa.  70 

Hill,  Colo 135 

Peak,  Colo 135 

tfiss 82 

» 81,83 

:.T 51 

m 81 

Ilaus 124 

9lo 133 

1 108 

ia 115 

90 

IS 30 

uf.Masa 18 

)lo 133 

U 72 

S'ev 140 

ekPeak,  Nev...  141 

,Maaa 28 

iDtAin,Utah 138 

Kans 127 

a 112 

<h 110 

48 

90 

If.Y 128 

vr.Mont 128 

e.Wia 114 

i,Cal 144 

ill,Pa 70 

ir 123 

h 108 

»t,Maaa 18 

04 

^a 77 

a 86 

lanii,La 86 

90 

Conn 37 

S'.W 58 

107 

tfasa 25 

37 

N.T 40 

86 

-T 45 

t.N.J 63 

lent  Peak,  Cal.  145 

i,N.J 60 

La 86 

68 

> 133 

h 108 

It 130 

tjek,X.J 65 

ik,  Nev 130 

Qg.Ark 07 

1 37 

K.Y 54 

1 127 

i,Ma«8 18 

ble.  Mass 30 
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DodgeviUe,Wis 115 

Doerschlag,  S.  Dak 120 

Dogtowu,  Mass 18 

Dogtown,  Mont 128 

Dolbor  Hill,  Mass 25 

Dome  Peak,  Maaa 26 

Dominie  Hook,  N.Y 51 

Donaldson,  Miss 81 

Donaldson  sagarhonse,  La.  88 

Donaldsonville,  La 88 

Doollttle,  Conn 37 

Door  Bluff,  Mich 109 

Door  Bluff,  Wis 112 

Dorchester,  Mass 22 

Dorlon*s  Hotel,  Conn 42 

Dorr  farm,  X.  T 46 

Doty,  Tex 94 

Double  Butte,  Cal 145 

Double  Creek,  N.J 63 

Double  mil,  Mont 128 

Double  Mountain,  Tex 93 

Dougal,N.T 54 

Dougherty,  Mont 131 

Doughty's  Tavern,  N.  J . . . .  63 

Dougla8,Ariz 137 

Douglas.La 90 

Douglas,  Nebr 122 

Dove,  Tex 04 

Down,  N.Dak 119 

DownieviUe,  Cal 143 

Downriver,  dovecot,  La 87 

Doyle,La 90 

Dragon,  Conn 37 

Drake,Ark 97 

Draper.N.Y 48 

Draper,  Va 77 

Dread  Ledge,  Masb 18 

Drift,Ark 08 

Drifting  Sand,  Kans 126 

Droege,Ill 106 

Druid,  Md 72 

Dry,Tex 94 

Dry  Creek,  Colo 133 

Dry  Chute,  Miss 82 

Dryden,  N.T 56 

Dryer,  111 107 

DryFork,Mont 128 

DryInlet,N.J 63 

Dry  Mountain,  Va 76 

Dnaneeburg,  X.Y 54 

Dubois,  N.Y 51 

Duck  Bar,  Miss 85 

Duck  Creek,  Mont 131 

Duck  Island,  Conn 37 

Duer,  N.J 59 

Duffiau,Tex 93 

Duffer,  Ariz 137 

Du£Bn,Ark 98 

Dugas  sugarhonse,  La 88 

Dugont,Eans 126 

Dummer  Academy,  Mass..  18 

Dumpling  Rock,  Mass 28 

Duncan,  La 90 

Duncan,  Miss 82,84 

Dunoannon,  Miss 84 


Page. 

Duncan  Peak,  Cal 148 

Duncansby,  Miss 84 

Dunck  Beach,  N.  J 65 

Dundas,  111 106 

Dundee,Mich. Ill 

Dunderberg  Peak,  Cal 143 

Dunellen,  N.J 60 

Dunham  Bar,  Miss 85 

Dunkard,  Kans 125 

Dunker  Pond.  N.  J 50 

Dunkirk,N.Y 58 

Dunn,  N.Y 45 

Dunn  Hill,  N.Y 54 

Dunning,  S.  Dak 121 

DunnPeak,Colo 135 

Dunnsville,  N.Y 51, 54 

Dupuy,La 90 

Durex,  S.  Dak 121 

Durfee,  Mass 30 

Durhamville,  N.  Y 47 

Dutch  Hollow,  Wis 115 

Dutch  Neck,  N.  J 60 

Dutch  Settlement,  Pa 68 

Duval,  Kans 125 

Duxbury,  Mass 18 

Duxbnry  Pior,  Mass 28 

Dwarf,  Kans 125 

DyerCove.N.J 65 

Dyer  Mount,  Cal 143 

Dyers,  Miss 81 

Dye  workSfConn 42 

Dyke,  N.Y 48 

Eagle,  Miss 84 

Eagle,  N.Y 47 

Eagle,  Tex 93,95 

Eagle  Bluff,  Wis 112 

Eagle  Island,  Mass 18 

Eagle  Island,N.J 65 

Eagle  Mountain,  Cal 142 

Eagle  Nest,  111 107 

Eagle  Peak,  N.  Mex 136 

EaglePoiut,N.J 65 

Earley,  Mont 130 

East,Conn 87 

East  Albany,  N.  Y 61 

East  and  west  Jersey  line, 

N.J 50 

East  base.  Ark 96,98 

East  base,  Idaho 141 

East  base,  HI 106 

East  base,  Mich 108,100 

East  base.  Mo 117 

East  base,  Mont 128, 130 

East  base,  Nebr 122 

East  base,  N.  Mex 136 

East  base,  N.Y 58 

East  base,  N.Dak 120 

East  base,  Ohio 102 

East  base,  S.  Dak 121 

East  base,  Tex 93,94 

East  base.  Wis 113 

East  bench  mark,  Mass 25 

East  Bluff,  N.Y 58 

East  Boston,  Mass 22 

East  Bridgeport,  Conn 42 
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East  Cambridge,  MaM 22 

East  Carrixo  Cone,  N.  Hex .  136 

EaatCfaop.Ma8s 28 

Eaat  Depore,  Wis 113 

East  Bnxbnry,  Mass 18 

Eastern    Avenae    Wharf, 

Mass 22 

Eastern  Point,  Mass 18 

East  Greenbosh,  S.Y 51 

East  Haddam,  Conn 37 

Easthani,  Mass 27.28 

Eosthamptou,  Mass 25 

East  Hartford.  Conn 87 

East  Haven,  Conn 37 

East  HUl,  Idaho 141 

EaatHill,N.Y 54 

East  League  Island,  Pa. . . .  70 

East  Longmeadow,  Mass..  '  25 

Eastman,  La 90 

East  Millstone,  N.J 00 

Easton,  Conn 42 

Easton.Miss 82 

East  Plymouth,  Mass 28 

East  Point,  N.  J 05 

East  Poteau,  Ark 98 

East  Rock,  Conn 37 

East  Sawteeth,  Minn 115 

East  Scargo,  Mass 28 

East  Shelby.  N.Y 40 

East  Sister,  Me 13 

East  Spanish  Peak,  Colo. . .  135 

East  tidal  bench  mark ,  ^  ass  25 

East  Township,  N.  Y 54 

East  Trenton,  N.  J 00 

East  Weymouth,  Mass 18 

Eastwicks  tower,  Pa 70 

Eaton.N.Y 47 

Eaton  Hill,  Mass 18 

Eohele.Mo 117 

Eckman,Kans 123 

Ecorse.Mich 110 

Eddy.  Mass 80 

Eddytown,  N.Y 56 

Edgartown,  Mass 28 

Edgeoomb,  Me 15 

Edgecombe  House,  Conn. . .  37 

Edgerton,  Wis 115 

Edgewood,  La 86 

Edgeworth  Mills,  Mass. ...  22 

Edlnboro.Pa 68 

Edith.Tex 94 

Edwards,K.Y 49 

Eel  River,  Mass 28 

Eels  Hill,  Conn 36 

Egg  Island,  N.  J 65 

Egg  Rock,  Mass 18 

Ehorst,  N.  Dak 119 

Elba,  N.Y 49 

EICapitan,Tex 94 

Elder,  Miss 84 

Elder  Point.  N.  J 65 

Eldorado,  Mont 131 

Eldorado,  Wis 113 

Eldridge,Ma88 27,30 

Eldridge,N.J 63 


Page. 

£ldridgeHiU,N.J 65 

Electric  Peak,  Mont 131 

Elephant  Mount,  Cal 143 

Elevator,  La 90 

Elevator,  Md 72 

EUaha,Mass 80 

Elizabeth,  N.J 61 

£lizabethport,N.J 61 

Elk,  Mont 128.131 

Elk,  Pa...: 67 

Elk,W.V^a 78 

Elk  Falls,  Kans 127 

Elkhoiu,  N,  Dak 119 

Elkhorn  Mountain,  Idaho. .  142 

Elk  Knob,  N.C 78 

Elko,  Nev 130 

Elk  River,  Mont 12J 

Ellen,  Utah 139 

Ellet,  N.J 65 

EUiott  Knob,  Ya 76 

EUls,  N.Y 45,56 

Eliis,Tex 95 

EUis  Cliif,  Miss 85 

Ellison,  Kans 125 

Ellsworth,  Conn 42 

Ellsworth,  Kans 126 

Ellsworth,  Va 75 

Elm,  Mass 30 

Elmer,  N.J 65 

Elmira,N.Y 56 

£1  Paso,  Colo 134 

£1  Paso,  Fort  Bliss,  Tex . . .  94 

Elsah,  lil 107 

EUlnboro,  N.J 65 

Elsinboro Point,  N.J 65 

Elslnore,Cal 145 

Elton,  La 86 

Elwood.N.J 64 

Ely.Conn 87 

Elyria,  Ohio 102 

Elysian  Fields,  Miss 85 

Emanuel,  N.Dak 119 

Emerald.Kans 125 

Emerson,  Nev 122 

Emigrant  Peak,  Mont 131 

Emigrant  Peak.  Nev 140 

Emma,  Aria 137 

Emma,  Nev 140 

Emmons,  Conn 37 

Emporia,  Kans 125 

Endfleld,  N.Y 56 

Engineer  Mountain,  Colo. .  135 

Engineer  Peak,  Cal 144 

Engineer  signal.  Pa 70 

Englewood,  N.  J 69 

English,  Tenn 100 

English  Creek, N.J 64 

Engstrom,  Kans 124 

Ensloy,  Tenn 100 

Ephraim,  Utah 139 

Epler,  Mont 130 

Erie,  Pa 67 

Erin,  N.Y 66 

Erin,  Va 75 

Erin,  Wis 113 


Pige. 

EsoobasPeak,N.Mez V» 

Esperance,  La tl 

Esperance,  N.  Y M 

Essex,  Conn 37 

Essex,  Mass 18 

Essex  Mountain,  Wyo 183 

Estelle,  Tex « 

EsteUvme,N.J W 

Euclid,  Ohio 1« 

Eufaula,Ala 31 

Ennic,Ark « 

Euieka,Cal !« 

Eureka,  Colo Wi 

Eutow,Mi8S 33 

Eutopio,  Miss 32 

Evan  Hall,  La 33 

Evans.Ark 33 

Evans  Mount,  Colo 134 

Evanston,  III W 

Evansville.  Wis "* 

Evergreen,  La ** 

Evesham,  N.J •* 

Ewing,  N.J « 

Exem,  La * 

Esell,  Mias « 

F,Mich 1« 

Fabus,N.Y 56 

Facing  Rock,  Mass ^ 

Factory.  Pa " 

Failing,  N.Y " 

Fairbaak,  S.  Dak »» 

Fairehild,  Miss " 

Fairfax  stone,  Hd ''* 

Fairfield,  Conn ** 

Fairfield,  Mich 1" 

Fairfield,  N.J ^ 

Fairfield,  N.Y *^ 

Fairhaven,  Conn ^ 

Fairbaven,  Mass * 

Fairmount,IU *" 

Fairmonnt,  Kans ^^ 

Fairmount^  N.  Y 

Fairot.  La....33r. 

Fairport,  Ohio 

Fairton.N.J 

Fairview.  Ark 

Fairview,  La 

Fairview,Md 

Fairview,  Nev 

Fairview,  N.  J.... 

Fairview  Landing.  Ls.< 

Falkirk,  N.Y 

Falkner  Island,  Conn- 
Fall  River,  Mass 

Falls  Church,  Va 

Falls  liberty  pole,  Conn. 

Falmouth,  Ky 

Falmouth,  Mass 

False  Egg  Point,  N.  J.. 

Falsington,  Pa 

Fancy  Hill,  Pa 

Fancy  Point,  La 

Faneuil  Hall,  Mass 

Farland,  Miss 


Farm  Island,  S.  Dak 
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ooIboiiBe,  Mass. . .  22 

,Me 15 

Knob.  Minn 115 

;ower,  Pa 67 

.Mont 131 

tfiss 85 

:hote,Ark VI 

1 95 

ron.Mass 18 

UtMh 139 

Wis 115 

Ue,N.Y 48 

itain.MaBS 22 

od.Mont 128 

Id 72 

Iil]8.Masft 25 

lonn 37 

.Va 77 

IIS.Y 4« 

X 94 

Y 56 

t.Wia 115 

lall^Conn 37 

Mias 85 

W.Va 78 

in 42 

r 51 

n 37 

90 

72 

It 128 

»ak 121 

t,Md 74 

irf,Ma»e 30 

h.N.Y 51 

1 110 

Dak 121 

t,Conn 42 

,Vt 17 

9t,N.Y 58 

;al 143 

ans 125 

96 

Y 54 

72 

X.J 66 

95 

N'.Dak 120 

«^Dak 119 

Mont 128 

95 

,Colo 134 

.Kans 127 

«anding.  La 90 

64 

N.J 66 

N.J 66 

,X.r 47 

lich 108 

90 

M 82 

68 

k.Colo 136 

Conn 37 

Mass 28 
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Fishing  Creek,  N.J 64 

Fishing  Point,  Md 72 

Fish  Island.  Conn 42 

Fish  Point,  Mich 109 

Fitchbnrg,  Mass 22 

Fitchburg.  Wis 115 

Fitz  Simmons,  Wis IM 

Five  Hook  Island  light- 
house, N.Y 51 

Five  Mile  Point,  Pa 70 

Flag  Rock,  Ya 76 

Flagstaff.  Conn 37 

Flagstaff,  Mass 22 

FUt  Top,  Idaho Ul 

Flat  Top,  Tex 93 

Flat  Top,  Va 76 

Flat  Top  MonnUin,  N.  C . .  78 

Flax  Farm,  N.J 68 

Fleece,  Ark 06 

Fleming,N.J 61 

Flemington.N.J 61 

Fletcher,  Vt 17 

Flint,Mich 109 

Flint,Tex 94 

Floral,  Mo 118 

Florence,  Kans 125 

Florence,  Mass 18,25,30 

Florence,N.  J 61 

Florence,  N.Y 47 

Florida  Peak,  N.  Mex 137 

Floryville,  Miss 82 

Flower,  Tex 94 

Floyd,Aria 137 

Floyd  Comers,  N.  Y 47 

Foley  Wharf,  Md 73 

Folger,  Mass 28 

FoUyHill,Ma88 18 

Foncla,N.Y 54 

Footof70,Ark 98 

Forbes,  Conn 37 

Forbee,  M<iss 22 

Forbes,  N.Y 51 

Forbes,  Vt 17 

Ford, Ark 98 

Ford,Miss 85 

Forder,  Mo 117 

Fordham  Point,  N.  Y 51 

Ford  River,  Mich 109 

Forest  City,  Kans 123 

Forest  City,  Mo 117 

Forest  City.  S.  Bak 121 

Forgey,  Mont 128 

Forked  Pond,  Mass 28 

Forked  River,  N.  J 64 

Forks.  Va 75 

Forlorn  Hope,  sngarhonse, 

La 90 

Forman,Miss 85 

Forrest,  Tenn 100 

Fort,  La 90 

Fort,Miss 83 

Fort,  S.  Dak 121 

Fort  Abraham  Lincoln,  N. 

Dak 120 

Fort  Avenue,  Md 73 
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Foit  Bayard,  N.  Mex 137 

Fort  Bennett,  S.  Dak 121 

Fort  Brooks.  Fla 80 

Fort  Cameron,  Utah 138 

Fort    Carroll    light- house, 

Md 73 

Fort  Clark,  Tex 05 

Fort  Constitution,  N.  H . . .  16 

Fort  Craig,  N.  Mex 136 

Fort  Dupont,  D.  C 74 

Fort  Ellis,  Mont 131 

Fortesqne,  N.  J 66 

Fort  Fetterman,  Wyo 132 

Fort  George,  S.  Dak 121 

Fort  Hale,  Conn 37 

Fort  HaUeok,  Nev 130 

FortHiU.Conn 37 

FoxHill,N.J 6! 

FortHiltR.! 33 

Fort  Hill.  Wharf.  Mass ....  23 

Fort  Howard,  Wis 118 

Fort  Independence,  Mass . .  22 

Fort  Independence,  R.  I. . .  33 

Fort  Eeogh,  Mont 180 

Fort  Laramie,  Wyo 132 

Fort  Leavenworth,  Kans . .  123 

Fort  Lee,  Mass 18 

FortLee,N.J 59 

Fort  Lookout,  S.  Dak 121 

FortMcHenry,  Md 73 

Fort  McKavett,  Tex 95 

Fort  McKinney,  Wyo 132 

FortMarshaU.Md 73 

FortMifflin,  N.J 66 

FortMifan,Pa 70 

Fort  Mohave,  Ariz 138 

FortMyer,  Va 76 

Fort  Niagara  light-house, 

N.Y 50 

Fort  Penny,  Ark 97 

Fort  Pickeiing,  Mass 18 

Fort  Phiin,  N.  Y 55 

Fortress,  Mont 120 

Fortress  Monroe,  Va 76 

Fort  Rice,  N.  Dak 120 

Fort  Sanders,  Wyo 133 

Fort  Scanunon,  W.  Va 78 

Fort  Scott,  Kans 126 

Fort  Shaw,  Mont 180 

Fort  Sidney,  Nebr 122 

Fort  Smith,  Ark 97 

Fort  Stanton,  N.  Mex 186 

Fort  Steele,  Wyo 183 

Fort  Sullivan,  Me •  15 

Fort  Thompson,  S.  Dak  ...  120 

Fort  Trumbull,  Conn 37 

Fort  Union,  N.  Mex 186 

Fort  Warren,  Mass 18 

Fort  Washington,  Me 15 

Fort  Washington,  Md 74 

Fort  Whipple,  Ariz 138 

Fort  Wingate,  N.  Mex  ... .  136 

Fort  Wooster,  Conn 37 

Fort  Yates,  N.  Dak 120 

Forty-nine  Peak,  Nev 188 
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Fo88Ry«,N.H 16 

roMil.N.I>ak 121 

FoBtar.La 86 

Foster  Wharf.  Mass 22 

Fostoria,  Kans 123 

yonntaln  Blaff,  111 107 

Foarchs,Ark 96 

Four  Corners,  R.1 33 

FoiirMile,N.J 6i 

Four  Mile  Point,  N.  T  . . . .  61 

Four  Mile  River,  Conn 37 

Fowls,  Va 75 

Fowler,  Ark 97 

Fox,  Kans 123 

Fox,  N.  T 49 

Foxboro,  Mass 22 

Foxl8land,R.1 33 

Fox  Island,  S.  Dak 120 

FoxPoint,£.1 33 

Fox  River,  Mo 116 

Frackville,  Pa 69 

Fra    Cristobal  Moont,  K. 

Mex 137 

Fradd,Ohio 103 

Frame  Chnte,  Tenn 100 

Frances      Gomes,     sugar- 
house,  La... 90 

Frank,  Kans 126 

Frank,  J.,  Ark 98 

Frankford,  Pa C8 

Frankfort,  lU 104 

Franklin,R.1 33 

Fran  kiln  furnace,  N.  J 59 

Franklin  shaft  house,  Mich .  107 

Frazier,  Ky 101 

Frazier,  Tex 94 

Frederick,  Md 73 

Frederick,  Mass 30 

Frederick,  MisH 81 

Fredericksburg,  Va 75 

Fredonyer  Peak,  Cal 143 

Freedom,  Wis 113 

Freehold,  N.J 61 

Freels  Peak,  Cal 143 

Freeman,  Mo 117 

Freeport,  Me 15 

Freight  yard,  N.  T 61 

Freleigh,N.T 61 

Fremont,  111 104 

Fremont,  Ind 103 

Fremont  Peak,  Wyo 132 

French,  Mass 30 

French,  Pa 68 

French,  Vt 17 

French  Hill,  Mass 26 

Fresenlus  Brewery,  Conn . .  37 

Fresno,  Cal 144 

Frey,  Kans 124 

Freys  Bush,  N.  T 55 

Friar  Point,  Miss 81 

FriarsHead.Pa 67 

Friedlander,  La 86 

Fritz,La 87 

Frost,Conn 36 

Fro8t,Mont 129 


Page. 

FrostHill,Me 15 

FrostHm,N.H 16 

Frost  Point,  Conn 42 

Frost  Point,  N.H 16 

Fuller,  Mont 131 

Fuller's  tower.  Pa 70 

Fulton,Mo 118 

Fulton,N.T 49,55 

Fulton  Wire  Works.  Mass .  22 

Funk,Tex 94 

Further  Creek,  Mass 2n 

Gadsden  Point,  Fla 80 

Gail  and  Ax,Md 73 

Gaines  Landing,  Ark 98 

GainesvUlcFla 80 

Gaither,Mis8 85 

Galena,Ill 104 

Galena,Ind 103 

Gales,  Wis 113 

Gallatin,  Mont 129.132 

GaUoo,N.Y 49 

Gallop  Island,  Mass 18 

Galpin,Mont 128 

Galway,N.Y 46 

Gambrel,  roof.  Mass 22 

Gander,  Miss 84 

Gantt,Miss 84 

Gap,  S.  Dak 121 

Gard.Ill 106 

Garden,Ill 104 

Garden  City.  Kans 127 

Garden  Ishind.  Mich 108 

Gardner  Ii«  eck.  Mass 30 

Garfield,Kans 126 

Garland,  Fort,  Colo 135 

Gamier,La 88 

GarrieU,N.  J 61 

Garrison,N.H 16 

Garrison.N.J 66 

Garrity.Md 73 

Ga8,Md 73 

Gasport,N.Y 49 

Gas  works.  Mass 22 

Gathings,  Tex 93 

Gatewood,  Tex 93 

Gauley  Bridge,  W.  Va 78 

Gauley  Mountains,  W.  Va.  78 

Gay,  La 90 

Gay  Head,  Mass 28 

Gay's  house.  La 90 

Gayton,  N.Dak 120 

Geary,  Kans 123 

Geary,  Mont 131 

Gebhardt,  W.  Va 78 

Geddea,  N.  T 49 

Gelston,  Conn 37 

Gem  sugarhouse,  La 90 

GeneralJeffties,  Pa 70 

Genesee,  17.  T 49 

Geneva,  Ohio 102 

Geneva,  Wis 115 

Geneva  Peak,  Nev 140 

Genoa,  Kev 140 

Genoa  Peak,  Nev 140 

Genung,  K.  Y 49 


Geode,Fla 80 

George,  La 92 

George,  Mass 30 

George  Hill,  elevator.  Pa..  70 

George  Island,  Mass 18 

George  Knowls,  Pa 68 

Georgetown,  Colo 134 

Georgetown  College,  D.  C .  74 

Geries,  N.Dak 110 

German       EvangelicAl 

church,  N.Y 55 

German  Hill,  Mass 28 

German  town.  Pa 08 

Gesler,  lU 107 

Getman,N.Y 50 

Geyer,  Mo 117 

Ghent,  Tex M 

Giant  Head,  Conn 37 

Giantof  the  Valley,  N.Y.  45 

Gibbett  Island,  N.J 61 

Gibbs,  R.1 33 

Gibbsboro,N.J «* 

Gibbs  Pond,  Masr. ^ 

Gibraltar,  Wis U* 

Gibson,  Mont 128 

GflborUvUle,  N.  Y « 

Gile,Vt 17 

Giles,N.Y 5« 

Gill,Miss 82 

Gillan,ni W7 

GlUem,Ark " 

Gillespie,  La «^ 

Gillham,Ill ^^ 

Gillingham,  Va '^ 

Givens,  N.Dak ^^ 

Glacier  Mount.  Colo "5 

GUss  Bluff,  N.  Dsk ^20 

Glassboro.  N.  J -  ^ 

Glasscock,La ^ 

Glass works,IU ^^ 

Glass  works.  Mass ^ 

Gleason,N.Y *' 

Glebe,  Vt " 

Glen,N.Y ^ 

Glenooe,N.  Dak ^* 

GlendalcMlss " 

Glen  Eyre,  Colo ^** 

Glennon,La * 

Glenora,Miss ® 

Glen  Summit,  Pa ^ 

Glenwood.N.  J * 

Globe,Ma88 ^ 

18 

Gloucester,  Mass •-• 

Gloucester  Ferry,  Pa ^ 

Gloucester  Point,  N.  J * 

Gloveravillo,N.y *^ 

Glue  chimney.  Pa JJ 

Glymont  pavilion,  Md 

Goat,Tex JJ 

GeatHUl,N.J " 

Goat    IsUnd    light-honao. 

K.I " 

Gold  Bottom,  Miss ••  ^ 

Golden  Belt,  Kans J* 

Golden  Ridge,  La W 
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je.N.Y 58 

87 

95 

onn 42 

A 87 

Ark 98 

Pomt,N.J 64 

1 86 

Tonn 42 

nn 42 

77 

j-k 98 

S'eck,MaAs 30 

.K.J 64 

;,ni 107 

s 123 

117 

46 

n 42 

15 

: 57 

1 37,42 

64 

17 

42 

102 

,R.1 33 

:k,Pa 69 

land,  Mass 22 

land,  R.I 33 

le,  X.J 64 

86 

La 86 

97 

107 

102 

Ta 77 

138 

37 

» 25 

Mo 118 

^.C 78 

»land,Miss...  84 

Mich 108 

Mont 129 

ou,  Mass 22 

:)olo 135 

X.J 61 

.Mich lU 

S.Dak 120 

►el 72 

juia 127 

:.T 51 

138 

98 

t 131 

i,  Mich 108 

Xev 140 

104 

122 

onn 36 

Mass 18 

79 

I!onn.'- 87 

W.Va 78 

U.  J2y ^11 
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Grassy  Knoll,  Mont 131 

Gratiot  Grove,  Wis 115 

Gratlin,  Miss 81 

Grave,  Mass 30 

Gravel,  La 90 

Gravel  Blaff,  Conn 37 

Gravelly,  Va 75 

Gravelly  Point,  Mich 109 

Graves,  Ark 98 

Graves,  Conn 37 

Graves,  Mass 18 

Graves's  house,  La 86 

Graveyard,  Mass 30 

Graveyard  Hill,  Tex 94 

Gray  Hill,  Md 72 

Gray  Knob,  Ky 101 

Gray's  Ferry,  Pa 70 

Gray's  Wharf,  Mass 22 

Great  Aqaavit»,  Mass 19 

Great  Boars  Head,  N.  H . . .  16 

Great  Brewster,  Mass 19 

Great  Captain  Island,  Conn  44 

Great  Falls,  Mont 130 

Great  GuU  Island,  N.  T . . .  58 

Great  Haste,  Mass 19 

Great  Hill,  Conn 42 

GreatHiU,Me 15 

Great  Hill,  Mass 28 

Great  Hummock,  Conn 37 

Great  Meadow,  Mass 30 

Great  Misery,  Mass 19 

Great  Point,  Mass 28 

Great  Qoincy,  Mass 19 

Great  Rock,  Conn 37 

Great  Rock, Mass 28,30 

Great  Swamp,  N.  J 64 

Green.Miss 84 

Green,N.T 56 

Green,  W.Va 78 

Green  bam,  R.1 33 

GreenBay,  Wis 113 

Greenbush,  N.  T 52 

Green  cupola,  Md 73 

Groene,N.T 47,49 

Green  Farms,  Conn 42 

Greenfield,  Conn 42 

Greenfield  sugarhouse,  La.  90 

Green  Hill,  Conn 37 

GreenfliU,R.1 33 

Green  Island,  Mass 10 

Green  Island,  N.  J 61 

Green  Island   light-honse, 

Ohio 102 

Green  Lodge  Spindle,  Conn .  42 

Green  Mountain  Peak,  Cal .  144 
Green    Mount    Cemetery, 

Md 73 

GreenPoint>R.1 33 

Green  Pond,  N.  J 61 

Greenport,  X.  T 52 

Green  River,  Ky 101 

Green  River,  Wyo 133 

Greensbnrg,  Ky 101 

Green  Spring,  Nov 141 

GreeimlJo,  Mm t 8S 


Page. 

Greenville,  S.  C 79 

Greenwich,X.J 66 

Greenwich,  N.  T 46 

Greenwich  Point,  Conn 42 

Grenadier,  N.  Y 45 

Greylock,  Mass 26 

Grider,  Miss 81 

Griffin  Island.  Mass 28 

Grindstone,  N.  T 45 

Grindstone,  Tenn 100 

GrinneU,  N.  Dak 119 

Griswold.  Conn 37 

Grlswold,  bam,  R.  I 33 

Grirsly,  Mont 128 

Griztly  Peak,  Cal 144 

Grore,  X.J 64 

Gpds  Cap,  Mich 108 

Grose,  Mass 19 

Gross,  Ky 101 

Gros  Ventre  Peak,  Wyo. . .  132 

Groton  Hill,  Conn 37 

Groton  Hill,  Mass 22 

Groton  Long  Point,  Conn . .      37 
Groton  Monument,  Conn  . .      38 

Grove,  Conn 38 

Grover  Cliff,  Mass 19 

Grovevillo  church  spire. 

Me 16 

G  nano  factory  cupola,  Md . .      73 
Guard  House  Point,  Conn . .      38 

Guide,  Tenn 100 

Guide  meridian,  X.  Dak  ...  119 

Guide  post.  Mass 22 

GuilderUnd,  X.  Y 62 

Gulf,  Ga 79 

Gull  Island,  Mich 108 

Gummershimer,  111 107 

Gunn,  Conn 42 

Gunnison,  Colo 134 

Gunnison,  Utah 139 

Gunny,  Tex 94 

Guuston  Cove,  Va 76 

Gunter,Ala 80 

Gnmet,Mass 19 

Guthrle,Ky 101 

Guthrie,  Tex 93 

Gut  Landing,  Md 74 

Guy,Mi88 84 

Gynn,  Miss 84 

Hacheta  Peak,  N.  Mex 137 

Hackensack,  X.  J 61 

Hackettstown.  X.  J 61 

Hackler,Ark 97 

Haddam,  Conn 38 

Ha'ldam  Xeck,  Conn 38 

Haddonfield,  X.  J 66 

Hadley,  Mass 25 

Hadlyme,Conn 38 

Hagaman  Mills,  X.  Y 55 

Hagar,  X.  Y 45 

Haggett,  Me 15 

Haines,N.Y 58 

Haley,  Ark 98 

Haley  Ratlif,  Tex 95 

U^tway  RQ9k,  Mm»» li 
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Halfway  Rock,  R.  I 33 

Halifax,  Vt 17 

Hall.Mafls 30 

Hall^Nebr 122 

Hall,  R.1 33 

HallDock.N.T 46 

HaUeck,  Mo 117 

Hallenbeck,  X.  Y 52 

HaU,house,Ya 76 

Halliday.  Ark M 

Hallowing  Point,  Va 75 

HaUe.Kan8 123 

Hall«,Mo 1:7 

Hall,  store,  Ml88 U 

Halt,Conn 38 

Hamblin  HUl,  Mass 28 

Hamblln  Mound,  Mass 28 

Hambarg.IU 106 

Hamburg,  lo-w-a 116 

HamburgiK.J 5» 

Hambarg,KY 58 

Hamburg  Cave,  Con  a 38 

Hamdeu,  Conn 38 

Hamersley,  Ya 75 

Hamilton.Cal 144 

Hamilton,  111 105 

Hamilton.Nev 140 

Hamilton,  N.T 48 

Hamilton,  S.  Dak 121 

Hamilton  College,  N.  T. . . .  47 

Hamilton  Mills,  R.  1 83 

Hamilton  Square,  X.  J 61 

Hamiltonville,  N.  T 62 

Hamlin,  N.  Y 68 

Hammock,  K.J 64 

Hammonaaset,  Conn 37 

Hammond,Mo 119 

Hammonton,  K.J 64 

Hampden,  Mass 30 

Hampton,  La 88 

Hampton,  Minn 116 

Hampton,  K.H 16 

Hampton  Falls,  K.H 16 

Hancock,  K.  Dak 119 

Handle  Peak,  Colo 136 

Hanford,Conn 42 

Hangman  Ledge,  Mass 19 

Hangover,  Tenn 100 

Hankinsou,  Miss 84 

Hannibal.Mo 117 

Hanover,  K.H 16 

Harbor  Creek,  Pa 67 

Harcklerode,  Miss 81 

Hardiloe,  Kans 124 

Hardin.La 86 

Harding  Boaoh,  Moss 27 

Hardin  Point,  Ark 97 

HardLnck,Ark 97 

Hard  Scrabble,  La 87 

Hard  Times,  La 86,90 

Hardwick,  K.J 61 

Hardy,Mont 130 

Hardy  Rock,  Mass 19 

Harker,Wis 115 

^arUm,  Ky joi 


Page. 

Harm.K.J 66 

Harmon,  K.Dak 120 

Harmony,  "VTis 115 

Harney  Peak ,  S.  Dak 121 

Harper,  Miss 86 

Hari)ers  Island,  La 87 

Harriet,  Mont 129 

Harri8,Ark 96 

Harris,K.J 66 

Harris,K.Dak 119 

Harris,Tex 96 

Harris,  bam,  R.  I 33 

Harrison,  Conn 38 

Harrison,  Kebr 122 

Harriaon.Pa 67 

Harrison,  Tex 93 

Harrison  House,  K.  J 61 

Hart,Tex 93 

Hartford,  Conn 38 

Hartland,  Kans 127 

Harvard  Mount,  Colo 134 

Har>'ey.  Mont 130 

Harvey,  Tenn 100 

Harwich,  Mass 28 

Harwich  Port,  Mass 28 

Harwoo«l,  Ark 98 

Harwood,  house.  Ark 98 

Harwood's  store  chimney, 

Ark 98 

Haseltine,  Aria 138 

Haseltine,  K.  Y 45 

Haskell,Tex 93 

Haskell  Peak,  Cal 143 

Hastings,  Mich Ill 

Hatoh,  Mass 19,31 

Hatohet,  Mass *..  25 

Hatcbett  Point,  Conn 38 

Hatfield,  Mass 25 

Hat  Island,  Mich 108 

Hat  Mountain,  Cal 142 

Hatton,  Md 74 

Havana,  K.Y 56 

Hawes  Hill,  Mass 25 

Hawk,  K.J 61 

j  Hawkins,  Ark 98 

Hawkins,  K.J 66 

Hawkins*  Point.  Md 73 

HawKnob,K.C 79 

Hawksbill,  V» 75 

Hawley,  Conn 42 

Hawley,  Mont 129 

Hawley.  K.Y 66 

Haycock,  Pa 68 

Hayden,  Ark 98 

Haydcn  Hotel,  Mass 19 

Hayden  Mountain,  Wyo ...  132 

Hayden  Point,  Conn 38 

Haydensville,  Mass 26 

Hayrick,  Tex 94 

Hays,Kan8 126 

Hays.  Miss 84 

Haystack,  Mont 131 

Haystack,  Tex 95 

Haystack,  Yt 17 

Hazard  (A.  P.),  ho^ae,  R.  1 ,  33 


Page. 

HaselHm,Ho 118 

Hazel's  farm,  K.  J 61 

Head,Yt 17 

Heard,Mo IW 

Heart,  K.J 64 

Heath,Kans 128 

Heather.Mo 117 

Hoaton.aDak 121 

Hector.K.Y 56 

Hector.R.1 33 

Hedgea,Kebr 122 

Holderberg,K.Y 55 

Helena,Ark B7 

Helena,  Cal 144 

Helena,  "Wis 114 

Helena  laland,  Ark 97 

Helena  Island,  Miss 81 

HeUCreek,Mont 128 

Hell  Hole  Point,  Ya 75 

Hemlock,  Conn 38 

Henuningway,  Conn 88 

Hen  and  Chickens  beacon. 

Conn 38 

Henderson,  Ky 101 

Henderson.La 66 

Hendrick,K.Y 41 

HenIsland,Yt 17 

Henley,  Ark » 

Henry,Maas 31 

Henry,Mont 130 

Henton,Iowa U* 

Henton,Kebr 122 

HerbertMaas 31 

Hercnlaneum,  Mo 117 

Hereford  sugarhonse,  La. . .     M 

Herkimer,  K.Y 46 

Herman,Kebr 122 

Hermitage  sugarhooae,  Ls.    88 

Herrick,Kebr 122 

Herrick.Yt 1' 

Herring  Pond,  Mass 28 

Herring  River,  Mass 31 

Herron,  EJUS 1^ 

Hesperis  Peak,  Colo 135 

Hes8ton,Kans 1^ 

Heusted,K.J * 

Hickcox.Conn *^ 

Hickey.K.J « 

Hickman.Ky 1" 

Hickory  Island,  K.J «♦ 

Hicky,L» W 

Higbee,K.J «? 

Higganum,  Conn 38 

Higginsville  Presbytorian 

church.  K.Y.....'. 47 

High,Mass 3^ 

High  Hill,  Conn «« 

HlghHill,R,1 33 

High  Island,  Mich «» 

HighKnob,Cal 14^ 

High  Knob,  Ky 1" 

HighKnob,Md '^ 

HighKnob,  Ya 75-n 

High  Knob,  W.  Va 7* 

Highland,  Colo 13« 
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laM 19 

lisa 83 

fis 114 

oase,  Masa  ....  28 

fSqiiam,X.J..  61 

eak.Cal 143 

CoDn 38 

tain,  N.J ei 

XT 56 

Ga TO 

X.J 50 

Tebo,Mo 118 

Conn 43 

Hill,Ma8a 25 

Conn 38 

Oreg 142 

Ky 101 

R-1 83 

Xebr 122 

NMass 22 

Y 58 

N.J 59 

lont 130 

r.J 61 

C 7» 

It 132 

h 139 

131 

90 

74 

82 

95 

17 

).Ma88 25 

onn 38 

99 

ch Ill 

n 38 

61 

100 

as 19 

33 

3nn 43 

ass 25 

93 

93 

^Conn 38 

,  Wyo 132 

97 

43 

1 15 

144 

)ak 119 

c,  Cal 143 

118 

79 

rass 22 

a 70 

:.1 33 

arbor,  Maaa..  28 

90 

nding,  La 90 

T 45 

nt.  Conn 38 

101 


Page. 

Holoolm  Hills,  Cdo 133 

Hole  in  Wall,  La 87 

HoU,  Wis 113 

Holland  House,  Mass 25 

HoUiday,  Tex 95 

Hollow  Eidge,  La 86 

Hollywood,  bagaaae  chim- 
ney, La 90 

Holniee,Ha88 28 

Holme8,Mont 129 

Holme8,N.J 64 

Holniea,N.T \.  55 

Holmes,  W.Ya 78 

Holmes  factory,  Haas 23 

Holmes  Hole,  Mass 28 

Holston,Tenu 99 

Holt,Colo 133 

Holt,Maaa 22 

Holy  Cross  Hoantain ,  Colo .  134 

Holyoke,Mass 25 

HomeLawn,N.Y 53 

Home  Place,  La 87 

Home  Place  sngarhouse.  La  90 

Homestead,La 86 

Homochitto,  La 86 

Honey  Hill,  Conn 38 

Hodc  Mountain,  N.  Y 58 

Hooper,  Conn 43 

Hoopeston,  HI 106 

Hope,N.J 61 

Hopefleld,  Tenn 100 

Hope  Island,  K.  1 33 

Hop  Hollow,  HI 107 

Hopkius,La 90 

Hopkin8,Mass 28 

nopkin8,Minn 116 

Hopkins,  Mont 128 

Hoppin  Hill,  Mass 31 

Horicon,Wis 113 

Hom,Ala 81 

Hom,Mont 129 

Hornbeam,  Me 15 

Hornby,  N.Y 56 

Homer,  Ark 97 

Homer,La 90 

Homer,N.  J 66 

Homer.N.Y 56 

Homet,Mont 129 

Horn  Lake.  Tenn 100 

Horse,  Conn 38 

Horsefly  Peak,  Colo 135 

Horseheads,  N.  Y 56 

Horsencck,  Conn 43 

HorsePeak,  N.  Mex 137 

Horse  Pond,  Conn 38 

Horseshoe  Lake,  Miss 81 

Horseshoe  Mound,  HI 104 

Horton  Point, N.Y 58 

Hospital,  Conn 43 

Hospital.Va 75 

Hospital  Point,  Mass 19 

Hossfeld,  Mont 131 

Hosts,  N.Mex 136 

Hotailing  Island,  K.  Y 52 

Hotolikia8,CpnA.., 98 


Page. 

Hot  Springe  Peak,  Cal 143 

Houdlette,  Me 15 

Houmas  sngarhouse,  La . . .  88 

House,  Idaho 141 

Honse,Tfnn 100 

House  Mountain,  Tex 95 

House  Mountain,  Ya 77 

Houso  of  Refuge,  Md 73 

House  on  hill.  Mass 23 

Houston,  N.Y 49 

Hovey,  N.Y 49 

Howard,  Conn 38 

Howard.  Mont 131 

Howell,Mich 110 

Howhind,  Ky 100 

Howland,  R.1 33 

Howlett,N.  Y 57 

Hoxsie,N.Y 57 

Hnalapai,  Aris 137 

Hub,Mont 130 

Huburt,N.Y 57 

Huckleberry.  N.J 64 

Hoddenston,  Conn 38 

Hud8on,Mich Ill 

Hudson,  N.Y 53 

Hughes,  Colo 133 

Hughe8,Iowa 116 

Httghes.Miss 84 

Hughes,  Mo 118 

Hughey,  Ark 97 

Hugo,  Colo 133 

Hnlberton,  Miaa 81 

Hull.IIl 107 

HuU,Ma8S 19 

Hull,R.1 33 

Hummock,  Kans 127 

Hump,  Ark 96 

Humpback,  Va 76 

Hungerford,  N.  Y 57 

Hungry  Hill,  Conn 38 

Hunt,  Conn 43 

Hunt,  Mass 31 

HuntCity,  111 105 

Hunter,Ky 101 

Hunter,N.Y 55 

Hunter,Va 75 

Hunter  House,  N.  J 01 

Hunting  Creek  Bridge,  Va .  75 

Hunting  Lodge,  Ark 99 

Huntley,  Mont 132 

Hunt  Peak,  Colo 134 

Huntsville,  Ala 80 

Huron,  Ohio 102 

Huron  Island  light-house, 

Mich 108 

Huron  Mountains,  Mich. . .  108 

Hurricane,  N.  Y 45 

Hurricane  Point,  Miss 81 

Hnssey  Hill,  N.Y 58 

Hutchin  Landing,  Miss  . ..  85 

Hutchinson,  Miss 83 

Hutton  Mound,  Mo 118 

Hyannis,  Mass 28 

Hyde  Park,  Mass 23 

Hyde  Park,  Pa............  67 

uigiiizeo  Dy 


Google 


164 


INDEX   TO   NAMES   OF   STATIONS. 


Page. 

Ifttan,  Kuu 123 

laUn.Mo 117 

Ic«  factory,  La 88 

IIion,N.y 47 

Illawaiia,La 86 

Imboden's  store,  La 80 

Iiui,Kan» 127 

Independence,  Mo 117 

Independence,  N.  Dak 119 

Index  Peak,  Wyo 132 

Indian,  Ala 80 

Indian,  Mass 28 

Indian,  S.Dak 121 

Indian  Camp  angarhonae, 

La 90 

Indian  Creek,  Mo 118 

Indian  Crook,  N.  Dak 119 

Indian  Head,Md 74 

Indian  Head,  Utah 138 

Indian  Hill,  Maas 19 

Indian  Neck,  Conn 38 

Indian  Orchard,  Mass 23 

India  Wharf,  Maas 22 

IngallB,  Cal 143 

Ingalls,  Sana 127 

Ingall8,N.H 16 

Ingeraoll,  Mias 84 

Ingham,  S.Dak 121 

Initial  Point,  Idaho 141 

Inner  base.  111 100 

Ineane  Asylum,  Conn 38 

Insane  Asylum,  D.  C 74 

Insane  Asylum,  Mo 117 

Insane  Asylum,  Wis 114 

Iola,Ariz 137 

Iona,N.J 06 

lone,  Tex 93 

Ionia,  Mich Ill 

Ionia,  Nebr 122 

Ipswich,  Mass 19 

Iron,Mont 130 

Iron  Bolt,  Mass 20 

Iron  City,  Mont 129 

IronHill,Del 72 

Iron  Hill,  Me 15 

Iron  Mound,  Kans 325 

Iron  Mountain,  N.  H 10 

Iron  smokestack,  Mass 23 

Irons  Point,  Ark 96 

Iron  Stone  Ridge,  Md 73 

Iron  works,  N.  Y 52 

Irving.  Tex 93 

IsaacN.J 66 

Island  62,  Ark 97 

Island  03,  Ark 97 

Island  67,  Ark 97 

Island  68,  Ark 97 

Island  78,  Ark 99 

I8land83,  Ark 99 

Island,  Fla 80 

Island,  Miss 83,85 

Island  64,  Miss 81 

Island  66,  Miss 81 

Island  69,  Miss 81 

Island  71,  Miss 82 


Page. 

Island  76,  Miss 82 

Island  77,  Miss 82 

Island  80,  Misf 82 

Island  81,  Miss 82 

Island  84,  Miss 82 

Island  Beach,  N.J 64 

Island  La  Motte,  Vt 17 

Isl^N.J 04 

Isle  of  Shoals,  Me 10 

Isle  Boyale,  Mich 107 

Ithaca^N.T 57 

Ivanhoo,  Miss 85 

Iverson,  N.  Dak 119 

Ives  cupola,  Conn 88 

Ivee  Hill,  Mich 108 

Ivy,  Conn 43 

Ivy.W.Va 78 

Ivy  Point,  Miss 82 

Jacinto,  N.  Mex 130 

Jack,  Mias 82 

Jacks,  Ark 97 

Jaokaon,  Ark 97 

Jackson,  Cal 148 

Jackson,  Cons 43 

Jackson,  Mich 110 

Jackson,  Miss 85 

Jackson,  N.Y 40,47 

Jackson  Point,  Miss 81 

JaoksonvlUe,  N.  T 57 

Jacksonville,  Tex 94 

Jacob  Creek,  K.  J 00 

Jaoobs,Mo 117 

Jacobs  Mound,  Kans 123 

Jacques,  S.  Dak 121 

JaU  Hill,  Conn 38 

James,  La 92 

James,  K.1 33 

Jameson,  Tex 93 

Jamestown,  Kans 124 

James  &  Pope's  timber 

dock,Ma8S 23 

Jamison,  Ala 81 

JanesviUe,  Wis 115 

Jannan,  Va 75 

Jasper,  Tex 95 

Jefferson,  Ind 103 

Jefferson,  Mont 132 

Jefferson,  Wis 114 

Jellico,  Tenn 100 

Jelm.Wyo 133 

Jeme8,N.  Mex 130 

Jemima,Mount,  N.  J 64 

Jenklnsville,  Mass 25 

Jcnks.Pa •   70 

JennyJumpMoantain,N.J.  01 

Jeremy,  Conn 38 

Jericho,  N.J 00 

Jerm^nn,  Pa v  07 

Jerrys  Fort,  N.  H 10 

Jersey  City,  N.  J 01 

Jersey  Point,  Ark 99 

Jerusalem,  Mass 23 

Jesse,  Mass 31 

Jessie  Main,  Conn 30 

Jowett,  Conn 38 


Pige. 

Jewish  Cemetery,  Mass ....  S 

Joaquin,  Cal 143 

Job  Knob,  W.Va 78 

Jocelyne,  N.  J 86 

JoePost,Conn 38 

Joe  Rock,  Mass 23 

Joe  Sandford,  Mass 31 

John,Utah 139 

John  Dayre,  N.J 66 

John  H.,  Miss 81 

Johnny  Cake,  Conn 38 

Johns  Mountain,  Ga 79 

Johnson,  Conn 43 

Johnson,  Mass 31 

Johnson,  Nebr 122 

Johnson,  N.Y 47 

Johnson,  Va 76 

Johnson,  house,  Va 75 

Johnstown,  N.  Y 46 

Jones,Ark 96 

Jones,  Conn 38 

Jones,Md 73 

Jones,Mas8 19 

Jones,Miss 81 

Jones,Nebr 123 

Jones,Tex W 

Jones  Cut,  N.  Dak U9 

Jones    Point    light-hoose, 

Va 7S 

Jordan,Conn 38 

Joshua  Ch&mpUn,  R.  1 33 

Joshua  Rock,  Conn 38 

Jo8pinto,N.Mex 136 

Judge  E.,Misd 82 

Judith,Mont 1» 

Judson,N.Y » 

Julesburg,  Colo 133 

Junction,  Ark ^ 

Junction,  Mont 131 

Junction,  N.Y 52 

Jnniper,Mont 1^8 

Juniper  IsUnd,  Vt 1' 

Jura,  Utah 1» 

Junipa,Cal 1*5 

Kahatchee,  Ala 81 

Kaighn  Pointy  N.J ^ 

Kahima,Wash M2 

Kalamasoo,Mlch Ul 

Kammnck,Mout ^ 

Kanab,Aris 137 

Kanab,Utah 139 

Kangaroo  Point,  Ark ^ 

Kankakee,Ill 1^ 

Kftnsas,lll -  1*^ 

Kansa8City,Mo "^ 

Kaskaskia,Ill ^^ 

Katherine,TTtah 15» 

Kayhall,N.Dak ^ 

Kearaarge,  N.  fl 1* 

Keel,  111 107 

Keeney,  W.Va '^ 

KeepCool,Mont 1» 

Keith.Tex ** 

Keller,La » 

KaU«,V4Y^.Vf^^>r 75 
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1 145 

br 122 

io 102 

a 86 

.J 64 

?x W 

at,  Idaho 141 

mx 38 

T 55 

90 

8 83 

iding,  La 87 

tfo 118 

lex 94 

[oantain,  Ga 80 

lousKsD.C 74 

vans 123 

klo 117 

:,Me 15 

Irk 96 

is 114 

in t,  Conn 43 

,Pa 70 

ending,  Mi3s . .  82 

wa 116 

LIS 83 

La 87 

'i 96 

id,Ma«» 19 

t,R.1 33 

Peak,  Cal 113 

Wis 114 

otel^N.  J 61 

J 61 

^ans 123 

107 

ias 85 

57 

117 

k't 17 

118 

Bergen  Point, 

61 

ull   Cloth   Co., 

61 

las 31 

>ase,  Mass 10 

Dnntaio,  Ariz..  138 

?.)  barn,  X.Y..  50 

N.Y 52 

101 

31 

83 

61 

79 

.honso,  Misa..  83 

Mo 117 

HMjws 19 

kla»a 31 

:.Y 46 

^ 90 

Kans 123 

r.J 61 

T 49 

188 28 


Page. 

KingaUm.N.Y 50 

Kingston,  K.  I 33 

Kinnicnt,  K.  1 33 

Kinsey,N.J 6i» 

Kipp,Mont 130 

Kirbv,  Oregon 142 

Kirkland,  S.  Dak 120 

Kirkvillo,N.Y 47 

Bat  Carson,  Colo 134 

Kittery  Point,  Me 16 

Knabe  piano  factory,  Md . .  73 

KnappPoint,R.1 33 

Knickerbocker,  N.Y 52 

Knife  River,  N.  Dak 119 

Knight,La 86 

Knisely.Tox 93 

Knityre,Mont 128 

Knob.Pa 67,68 

Knob  Noster,  Mo 118 

Knob  Yalhermosa,  Ala 80 

Knoll,Tex 93 

Knowersville,  N.  Y 55 

Knowlton.Ark 97 

Knox,La 90 

Kuox,Mo 117 

Knox,N.Y 55 

Knoxville,N.Y 55 

Kocher.Pa 67 

Kongscnt,  Conn 38 

Kotaynia  Hoase,  Mass 28 

Kreutzer.Pa 68 

Kyle,  S.Dak 121 

Kyle.Tex 93 

Labarge.Mont 130 

LaBeaa,S.Dak 120 

Labran,Colo 134 

Labry,La 90 

Laconia,  Ark 97 

La  Crosse,  Kans 126 

Ladrones,  N.  Mex 130 

Lafayette,  N.  H 16 

Lafayette,  X.  J 59 

Lagoon.N.Dak 120 

LaGrace,S.Dak 120 

Lagrange,  Mo 116 

La  Huerfano,  N.  Mex 136 

Lake,La 86 

Lake,  Mont 129 

Lake,  Tenn 100 

Lake,  Tex 94 

Lakeport^Ark C9 

Lakeport,  Kebr 122 

Lake  Providence,  La 86 

Lake  View  Peak,  Utah 138 

Lakin,  Kans 126 

Lalacha  Peak,  N.  Mex 137 

Lamb,  Miss 81 

Lambert,  Conn 43 

Lamington,  y.  J 61 

Lamoken,  Pa 70 

Lamonte,  Mo 118 

Lampman.N.  Y 52 

Lanark,Mont 128 

Lancaster,  Cal 145 

Lancaster,  Ky 101 


Page. 
Lancaster    ijrison     tower. 

Pa 60 

Lanorofts,  Conn 38 

Landing,  Mont 129 

Landofflco,Tex 96 

Landon,  Vt 17 

Lands  End,  Ark 90 

Landsman,  Colo 134 

Lane  Cove,  Mass 10 

Langdon,  Mo 116 

Langley.N.Mex 135 

Langley  church,  Va 76 

Langside,La 87 

Lansing,Mich 110 

Lansing,  X.  Y 52 

Lansing  Pine,  N.Y 62 

Lantern  Hill,  Conn 36 

Lapeer,  Mich 109 

La  Plata  Mountain,  Colo. . .  134 

Laramie,  Wyo 133 

Laramie  Peak,  Wyo 132 

L' Argent,  La 87 

Lamed,Kan8 126 

LasMoras.Tex 06 

Lassar,  111 107 

Lassen.Cal 143 

LastjLa 86,90 

Last  Chance,  Kans 126 

Last  Pine,  Mont 128 

Las  Trnchas  Mountain,  N. 

Mex 136 

Las  Vegas,  N.  Mex 136 

Lauderdal,La 88 

Laughlin,  N.  Mex ^.  136 

Lauratown,  N.  C 78 

Laurel,  Ala 81 

Laurel,  N.  J 66 

Laural,W.  Va 77 

Lawrence,  Md 73 

Lawrence  Creek,  Kans 124 

Lawrence  School,  Mass 23 

Lawrence  University,  Kans  126 

Lawrenceville,  N.J 61 

Lawson.Cal 144 

Lawton,  R.I 33 

LayHiU,Conn 38 

Layton  HiJl,  Me 15 

Lazaretto,  Pa 70 

Lazaretto  (2),  Pa 70 

Lazaretto  Point  light-house, 

Md 37 

Lead.Ark 96 

Leadbetter,  Tenn 100 

Leading.Md 73 

Leading  Point  light-house, 

Md 73 

League  Island,  Pa 70 

Learning  lieach,  N.  J 64 

Learning  Point,  N.  J 64 

Lebanon,  Conn 38 

Lebanon,  Wis 114 

Lebhinc,La 88,90 

Lebret,La 90 

Lecompton,  Kans 123 

Ledge,  Conn 38 
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Lee,Ark 91 

L©edPoint,N.J ^ 

LeedByme.N.J 64 

Leesborg.Ya 74 

LeesPoint.La 87 

LeggHai,M«M 19 

Leigh.  Va 76 

LeiperviUe,  Pa 70 

Lel»nd,Ark W 

L«iD,Tex »8 

Leinann,La 86 

Lemley.MiBS 86 

Lemon  Hm,Pa 70 

Lenexa,Kaii8 125 

LenDig,Pa 68 

Leunox,  Mont 128 

Leonard,La 00 

Leonard,Mi8s 85 

Leonard,  8.  Dak 121 

Leonardville,  Eans 123 

Leonora,S[ans 124 

Leon  Peak,  Colo 134 

Leota,MiM 83 

Leperre  augarhoaae,  La —  CO 

Lealie,Kans 125 

Leater.Minn 116 

Letherman,La 00 

Lerer.MiM 83,84 

LeveretttMaaa 25 

Levert,La 00 

LevUthan,  Cal 143 

Levy.Tex 08 

Lewi8,Conn 38 

Lewi8,La 87 

Lewia,Maa8 10 

Lewia,Mids 84 

Lewi8boro,N.  Y 50 

Leiria  Grove,  Conn 38 

Lewiatown,K.J 64 

Lewiaville  charoh,  Va 75 

Lewis  Wharf,  Mass 23 

Lexington,K7 101 

Liberty  Moand,  Wis 114 

Liberty  Pole,  B.  1 83 

Lidel,  Tex 93 

Lienx  sawmill.  La 00 

Light-boose  flag,  N.  J 61 

Ligonier  Point,  N.  Y 45 

Llma,Ind 103 

LimaLake,  III 105 

Limerick,  La 00 

Limeriok,KJ 64 

Lincoln,  Elans 124 

Lincoln,  N.  Dak 120 

Lincoln  Mount,  Colo 184 

Lincolnton,  N.  C 79 

Lincoln  Wharf,  Mass 23 

Linden,N.J 61 

Lindsey.Wyo 183 

Line,Mont lld» 

Linn.  Cal 148 

Linsted.Md 78 

Llnwood,  N.  J 64 

Lipan,Tex 04 

Lipplncott,  K.  J 61.66 


Page. 

Lshas  Kill,  K.  Y 52 

Litchfield.  Conn 48 

Litchfleld.Pa 67 

LltUe  AqoavitsB.  Mass....  10 

LittteBald,W.ya 77 

LitUe  Bearer,  K.  Dak 120 

Little  Boars  Head,  N.  H. . .  16 

LitUe  Captain  Island.  Conn  44 

LitUe  Charity.  Mich 100 

Little  Compton,  R.  1 33 

Littie  Creek,  Utah 130 

Little  Egg   Harbor   light, 

N.J 64 

Little  Falls, N.  Y 46.55 

Uttlo  Hart.  N.  Dak 120 

Little  Horn,  Mont 131 

Little  Haste  beacon.  Mass.  19 

LitUe  Mshanoy,  Pa 60 

Little Miasonri.N.  Dak...  110 

Little  Mountain,  Ohio 102 

Little  Kahant,  Moss 10 

LitUe  Old  Town,  Mass 19 

LitUe  Snow,  Mont 129 

LltUeTail,  WU 113 

LlveOak,  Tex 94 

Liverpool,  N,  Y 49 

Livingston,  Mont 132 

Lloyd,  N.Y 59 

Loaf  Hill,  Conn 43 

Loomas.  Kans 126 

Lobdell,  La 90 

Loch  Seven,  Miss 85 

Lockard,  Ark 97 

Lockhart,  Va 75 

Locks.  Ya 75 

Locks,  W.Va 77 

Lockwood,  Conn 43 

Locust,  Conn 38 

Locust,  W.Va 78 

Locust  Point,  Ohio 102 

Logan.  Pa 70 

Ijohmer.  Mo 119 

Lola,Cal 148 

LolochewisMoantain,Oreg.  14S 

Lombard.Ill 104 

Lombard  Head,  Mass 27 

London,  Ky 101 

Londonderry.  Pa 70 

Londoner  beacon,  Mass  ...  19 

Londonville,  N.  Y 46 

Lone  Bush.  Mont 131 

Lone  Butte.  K.  Dak 119 

Iione  Chimney.  Conn 43 

Lone  Cone,  Colo 135 

LoneMan.  Tex 05 

Lone  Mountain.  Nev 140 

LonePine,Mont 129 

Lone  Rock,  Wis 114 

Lone  Tree,  Pa 66 

Lone  Tree.  1,  Tex 95 

Long.Ill 106 

Ix>ng,  Pa 68 

Long,  Va 76 

Long  Beach,  N.  J 64 

Long  Flat  MouPtain ,  W.  Va  78 


Page. 

Long  Hill.  Conn 38 

liOng  Island,  Mass 1* 

Long   Island  Head  lisht- 

house.  Mass U 

Long  Island  Hotel  cnpola, 

Mass 1» 

Long  Meadow.  Mass S 

Long  Mound,  Kans IS 

Long  Mountain.  T«x K 

Long  Keck,  Conn 43 

LongNeek.  Mass » 

Long  Peak,  Colo 133 

Long  Point,  Mass 1* 

Longspur,  Ky 101 

Long  Tail  Pointy  Wis 113 

Long  Wharf,  Mass 8 

Longwood.  Ark tt 

Longwood,  La 86,91 

Lookont.Kans Ifl 

Lookout,  Miss » 

Lookout,  Va Ti 

Loomis.  N.Y 48 

Lopes,La M 

Lopez.  Tex •* 

Lopp.  Mont 123 

Lord,  Conn 33 

Loring's  Machine  Sfa<v 

Wharf  Mass » 

Los  Angeles.  Cal 145 

Lost,  Tex M 

Lost  Creek.  Nebr !« 

Lost  Mountain,  Oa 83 

Lotta,Ark « 

Louisa,  Ky 1« 

Louisiana,  Mo 11? 

Louisville,  Kans ^ 

LouiaviUe.  Ky JW 

Loveland,  Iowa H' 

Lovell  Island.  Mass 1> 

LoweU,Masa » 

Lower  base,  Iowa H* 

Lower  base.  Mo U8 

Lower  Pole  Hill,  Conn 38 

Lower    Sehodack   Island. 

N.Y 52 

Lowrey.N.Y ^ 

Lucker.Miaa «» 

Lucky  Peak,  Idaho l^ 

Ludlam  Beach,  N.  J ^ 

Ludlam  Landing,  K.  J ^ 

Ludlow.  Ark ^ 

Ludlow.Masa * 

Lufkin  Hill,  Mass !• 

Lukens,P» ^0 

Lum,La ^ 

Luma  Point,  La ^ 

Lundquist.K.Dak "» 

Luper.  Tenn 1<» 

Lyell,  Cal »** 

Lyme,  Conn * 

Lynoh,Md " 

Lynch,  Mo ^^^ 

Lynch,  Tex •* 

Lynchburg.  Va ^ 

Lynn,  Mass. . 
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v.m 106 

45 

75 

3S 126 

L 45 

: 57 

»k,Cal 144 

MiaB 84 

iPoiDt,La 91 

Mass 25 

fountain,  XeT..  140 

Tex 93 

Ark 97 

ana 125 

:    Otaervatory, 

78 

,Iowa 118 

J 64 

Ark 97 

li's,  La 8C 

Tex 03 

Conn 43 

Md 73 

Mont 130 

^eak,  Cal 143 

a 87 

Wis 114 

a 83 

»it,Cal 145 

op.  Mass 23 

r.Y 45 

;.Dak 120 

£ 93 

1 31 

S'.Mex 136 

*cak,Cal 143 

Island,  Mlcli...  108 

5.  Dak 120 

0 117 

nn 100 

ylnm,  Mass 23 

La 91 

T 45 

ak,Colo 135 

»  (J.  S.)  honae, 

50 

80 

nt 128 

.J 59 

Dak 120 

K-1 83 

I  house,  La 91 

a 70 

!X 94 

«m 39 

is 114 

antain,  Ala 80 

ixk 97 

91 

isa 81 

o 117 

'is 115 

nt 131 

Jd 74 

a 09 


Page. 

Mahogany  Meant,  If ev 139 

Malion  lUver  light-honae, 

N.J 06 

Maiden  laland,  Pa 70 

Maine,  K.T 56 

Maiden,  Maas 23 

Malicah,  Conn 39 

MaUoy,  Ark 97 

Halone,  Miaa 81 

Manchac.La 91 

Mancliester,  Maas 10 

Mandan,N.Dak 120 

Mandan  Lake,  N.  Dak 119 

Mander8on,Pa 70 

Manetack,  Conn 39 

Maneury,  N.  Dak 119 

Man  Island,  N.  J 66 

Maniatiqne,  Mich 108 

Manitou  Payment,  Mich...  107 

Manllus  Station,  N.  T 47 

Mann,N.Y 55 

Mannerson,  Mass 28 

Manning  Hm,  Maas 19 

Mann8vlUe,N.T 49 

Mannys  Corners,  N.  Y 55 

ManometfMass 28 

Mansard,  Utah 139 

Mansfield,  Conn 39 

Mansfield,  Kans 127 

Mansfield,  Mass 23 

Manskeer,  111 107 

Manteno,  lU 104 

Manzano  Peak,  N.  Mex 136 

Mapleton,N.J 61 

Mapletown,  N.  Y 55 

Maplewood,  Mass 31 

Marble,  Kans 127 

MarbleHead,in 106 

Marblehead,  Mass 19 

Marblehead  1  i  gb  t  -  h  on  a  e, 

Ohio 102 

Marco.Me 15 

Marcotta,  Minn 116 

Marcus  Hook,  N.  J 6S 

Marcus  Hook,  Pa. 70 

Marcy.Ta 75 

Marengo,  ginchimney,  Ark .  99 

Margarita,  Cal 145 

Marias,  Mont 130 

Marietta,6a 80 

Marine  Hospital,  Mass 23 

Marks,  Mont 131 

Marlton, church  tower,  N.  J.  64 

Marquette,  Mich 108 

Marriot,  Md 74 

Marsh,  Mass... 27,31 

Marshall,  111 105 

Marshall,  Mich 110 

MarshaU,  N.J 04 

Marshall,  Tex 95 

Marshall,  Va 86 

MarshaU  Point,  Md 74 

Marshfield,  cupola.  Mass . .  19 

Marston  Mill,  Mass 28 

Martha.N.J 64 


Page. 

Martin.La 91 

Martin,  Mass 81 

Martin,  S.Dak 120 

MarUn,W.Va 78 

Martingale,  Pa 68 

Martinsville,  111 105 

Marvine,  Utah 139 

Maryland,La 91 

Maryland      Agricultural 

College,  Md 74 

Maryland  Heights,  Md . . . .  73 

Maryland  Heights,  Ya  . . . .  74 

Mary  Rock,  Ya 76 

Marysville,  N.  Dak 120 

Marysville  Butte,  Cal 143 

Mason,Conn 39 

Mason,  Mass 31 

Mason  Creek,  Mich 109 

Massachusetts  north  base, 

Mass 23 

Massena  Point,  N.  Y 44 

Mast,Mich 108 

Matayan.N.J 61 

Matayan  Point,  N.J 61 

Matbiw,  N.J 66 

Mathews,  Ark 96 

Mathews,  N.Y 57 

Matny,  Ark 96 

Mattapoisett,  Mass 28, 31 

Mattapoisett  Neck,  Mass . .  28 

Mattingly,  La 86 

MatUtuck  Hills,  N.  Y 58 

Mattoon.Ill 106 

Maturango  Mountain,  Cal . .  144 

Mauldin,S.C 79 

Maumelle,  Ark 98 

Maurice  River.  N.  J 66 

Mauvaise  Terre,  Mont 131 

MaxweU,Me 15 

MaxweU,  Mont 131 

Mayer,  La 86 

Mayersville,  Miss 84 

Mayfleld,  N.Y 46 

Maynard,  Conn 39 

Mayo,Mass 27 

Mayo  Beach,  Mass 28 

Mayview.Dl 105 

Masatzal,  Ariz 138 

Mazomanie,  Wis 114 

Mead,  Conn 43,44 

Meade  Ranch.  Eans 124 

Meadow,  Mass 31 

Meadow  Point.  Miss &3 

Mears  Peak,  Colo 135 

Mechanicsville,  N.  J 61 

Medford,Mass 23 

Medford.N.J 64 

Medicine  Bow,  Wyo 133 

Medicine  Butte,  Wyo 133 

Medina,  Wis 114 

Medora.  La 91 

Meers,  Kans 123 

Meetinghouse  Hill, Conn..  39 

Meetinghouse  Hill,  Del ... .  72 

Meigs  Peak,  Colo 135 
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Melbourne,  Miss 84 

Melona,Ark 99 

Melton,  Tenn 100 

Memphis,  TenD 100 

Menauhant  Hotel,  Mass 28 

Menauhant  Landing,  Mass .  28 

Mendal.Mass 28 

Menlo  Park,  K.J 61 

Menominee,  Mich 109 

Menominee,  TTis 112 

Menunketesnck,  Conn 39 

Merced  Monntain,  Cal 144 

Merohantville,  N.  J 66 

Meriden,  Kans 123 

Meridian,  Kane 127 

Meridian  signal,  Tex 95 

Merino,N.Y 52 

Merraroee,  Mo 117 

Merritt,  Conn 39 

Merry.N.  r 47 

Merserre,  Me 15 

Merwin,  Conn 43 

Merwin,N.  T 52,59 

Mesa,  Mont 131 

Mesa,  Tex 94 

Mesopotamia,  Ohio 102 

Mes8er,Kans 125 

Metachen,N.J 61 

Miantonomy,  R.  I 33 

Michigan  City,  Ind 103 

Mickle,  N.J 66 

Middle,  Mich 108 

Middlebase,6a 80 

Middle  base,  Ohio 102 

Middlebnrg,,  N.T 55 

Middlebash,  N.J 61 

Middle  Ground,  Ark 99 

Middle  Sister,  Mich Ill 

Middle  Sprite,  N!  Y 46 

Middleto  wn.  Conn 39 

Middle  Village,  Mich 108 

Middle  Weiser,  Idaho 141 

Midland  Park.  N.J 61 

Miles,  La 91 

Miles,  Pa 68 

Miles  Fish  Works,  Conn ...  43 

Miles  Grove,  Pa 67 

Miles  Point,  La 91 

Milford,  Conn 43 

Milikou*8  Bend,  La 86 

Military  Academy,  III 104 

Milham,  N.T 62 

Milk  Island.  Mass 19 

Milk  River,  Mont 128 

Milldam,  Mass 23 

Miller,  Ind 103 

Miller,  N.T 45 

Miller,  Pa 67 

Miller  Bend,  Miss 83 

Miller  Point,  Miss 81 

Miller  River,  Mass 23 

Millet,  Kans 126 

Mill  Hill,  Conn 43 

Mill  Hill,  Mass 28 

Mill  Rock,  Conn 39 


I  Page. 

Millstone  Point,  Conn 39 

MillvUle,N.J 66 

Milo,  N.  Y 57 

Milton,Ma8S 23 

Milton,Mich 112 

MUwaukee,Wi8 113 

MineMoant,N.J 61 

Mineral  Point,  Wis 115 

Miner  HUl,Va 75 

Minersville,  Kans 124 

Minlor  sugarhooae.  La 88 

Minnesota  Junction,  Wis. .  114 
Minnesota  Point  light- 
house, Minn 116 

Minor.Miss 86 

Minork,Ark 97 

Minot   Ledge  light-house, 

Maes 19 

MiryRun,  N.  J U 

Mishaum  Point,  Mass 28 

Miseimer.Pa 70 

MIhsion,N.Dak 119 

Missouri,  La 91 

Missouri  River,  Mo 117 

Missouri  Sister,  Mo 118 

Mitchel,  N.  Y 67 

MitcheU,  Ark 09 

Mitchell,  Mont 131 

Mitchell,  N.C 79 

Mitchell,  S.  Dak 121 

Mitler,  Mont 131 

Moale,  Md 73 

Moat,N.H J..  16 

Moccai<in  Peak,  Cal 144 

Moccasin  Springs,  Mo 118 

Mockly  Point,  Md 74 

Modeate  sugarhouse.  La. . .  91 

Modoc,Ark 87 

Mohawk,  Ark »7 

Mohawk,  Conn 43 

Mohawk,  N.Y 47 

Mohawk  Landing,  Miss 83 

Mohican,  Conn 39 

Mokelumno  Peak,  Cal 1 43 

Molea,  N.Y 62 

MoUie,  Utah 139 

Molloy,  Tex 94 

Monadnock,  N.  H 17 

Monaun  t  Poin  t,  Mass 28 

Mongo,  Ind 103 

MonlcsHill,  Mo 16 

Monks  HiU,  Mass 28 

Monomoy,  Mass 27 

Monroe,  Conn 43 

Monroe,  Mich HI 

Monroe,R.1 83 

Monroe,  Tex 93 

Monroe,  Wis 115 

Montana,  Mont 128 

Montank,  N.  Y 68 

Monte,  Tex 96 

Monte  Cristo  Mill,  Nev ....  140 

Monte  Sano,  Ala 80 

Monte  Sano,  La 01 

Montesuma,  Miss 81 


Montesnma  Peak,  Nev. 

Montgomery,  Ala 

Montgomery,  Ark 

Montgomery,  Miss 

MoniicoUo.La 


Pige. 
,..  141 
...  61 
...  98 
...  84 
..     91 


Montour,  Pa • 

Montowese,  Conn 39 

Montoya,  N.  Mex 136 

Monument,  Kans 124 

Monument,  Mass 28 

Monument  N.Y 50 

Monument,  N.Y 62 

Monument  No.  46.  N.  Y. . . .  5S 

Monument  No.  62,  N.  Y . . . .  53 

Monument  No.  63,  N.  Y. . ..  55 

Monument  No.  74,  N.  Y. . . .  56 

Monument  South.  Ckl 144 

Moodos,  Conn 38 

Moonhead,  Mass U 

Moon  Lake,  Miss 81 

Moore,Ark 99 

Moore,Ill 107 

I  Moore,La 86 

Moore,N.Y 45 

Moore,  N.C 7* 

Moore  Hill.  Ala 80 

MooT«stown,  N.  J 61 

MooM)  Hill,  Conn 19.43 

Mooaic,Pa €7 

Monacal 145 

Morancy,  La 86 

Morehead,  N.Y 67 

Moieland.N.  Y 57 

Morgan,  Mich 108 

Morgan,  MJaa 84 

Morgan,  N.J « 

Morgan  Moant  Cal 144 

Morgan  Park,  HI 104 

Morgan  Point,  Conn 39 

Morgan  Point  light-boote. 

Conn 36 

Morganvflle,N.Y 50 

Morgansa,  La 91 

Moriah,N.  n 1« 

Mormon,  Nebr 122 

Moro,La 87 

Morrill,  Maaa 19 

Morri8,Mi8s 83 

Morris,N.J 66 

Morris,  Va 77 

MorriaHiU,N.J 68 

Morris  Island,  Maaa 27 

Morrison,  N.  Y 52 

Morrison  Mount,  Colo IM 

Morrison  Ridge,  Tex 95 

Morrison  augarhonse,  La. .  91 

Morriatown,N.J « 

Morriatown  Point,  N.  Y. . .. 

Mortar  Stone,  Mont 

MoecaPeak,  N.Mex 

Mosquito,  Maaa 

Mosa  Agate  Springe. Moot. 

Moss  Lake,  Miaa 

Moes  Monntain,  Ark » 

MoundfConn 39 


45 

13 

132 
«■ 

131 


uigiiizeo  Dy  ^»^jK^K^pcL\^ 


INDEX   TO  NAMES   OF   STATIONS. 


169 


Pago. 

Monnd.IU 106 

Honndt  Kans. 126 

UooDd,  Hoot 130 

Mound.RI V 33 

Mound  City,  Ark 96 

Mound  Plaoe^MiM 83 

Mound  View,  Minn 116 

Mountain  Creek,  N.J 64 

Mount  Alto,  Md 73 

Mount  Auburn,  Has8 23 

MoiintBlue,  Me 15 

Mount  Bonneville,  Wyo ...  132 

Mount  Canoe,  K.  J 61 

Mount  Carmel,  Cone 30 

Mount  Cemetery.  Pa 70 

Mount  Cooke,  N.  Mex U7 

Mount  Daniel,  Mam 23 

Mount  DaTtdaon,  Ke v 140 

Mount  Defiance,  Vt 17 

•Mount  Diablo,  Cal 144 

MountDtx,  N.Y 46 

Mount  Equinox,  Vt 17 

Mount  Esther,  Mass 2:) 

Mount  Etna,  Ark 96 

Mount  GraJt,  Nev 140,141 

Mount  Holly,  K.J 61 

Mount  Holy oke  Hotel, Maas  26 

Mount  Hope,  Maaa 10 

MountHope,  Pa 70 

Mount  Horeb,  N.  J 61 

Mount  Hoamas,  house.  La.  91 

Mount  Hull,  Key 141 

Mount  Ida,  Wis 115 

Mount  Independence,  Me. .  15 

Mount  Laurel.  X.J 64 

Mount  Lavender,  6a 70 

Mount  Lincoln,  Mass 25 

Mount  Lincoln,  Kev 140 

Mount  Love.  Tenn 100 

Mount  Lyon,  Ker 140 

Mount  Magdalena,  K.  Mex .  137 

Mount  Marcy.  K.  Y *  46 

Mount  Merino,  N.  Y 52 

Mount  Mesnard,  Mich 108 

Mount  Mitchell  K.  J 61 

Mount  Olive,  K.  J 61 

Mount  Olympns,  N.  Y 62 

MountOrd,  Tex 05 

Mount  Pamaasns,  Conn ...  39 

Mount  Pleasant,  La 91 

Mount  Pleasant,  Mo 15 

Mount  Pleasant,  A.  J 66 

Mount  Pleasant,  Ta 76 

Mount  Pleaaant,  Wis 1 15 

Mount  Prospect,  Conn 80 

Mount  Prospect,  K  Y 58 

Mount  Riga,  Conn 36 

Mount  Rose,  Ner 140 

Mount  Koee,N.J 61 

Mount  Steele,  Wyo 133 

Mount  Sterling,  Ky 100 

Mount  Taylor,  Tex 04 

Mount  Toby,  Mass 25 

Mount  Tom,  Conn 43 

Mount  Tom,  Mass 25 


Page. 

Mount  Tom,N.Y 46 

Mount  Vomon  Wharf,  Va.  75 

Mount  Washington,  X.  H .  16 

Mount  Wilson,  Nov 141 

Mount  Warner,  Mass 25 

Mouth  of  Merrimac,  MasM.  19 

Movies,  Pa.. 70 

Mucca,     Elephant     Peak, 

Kev 140 

MndCreek.Ark 00 

Muddy.Ark 08 

Muddy  Creek,  Mont 130 

MudLake,Mich 108 

Mugget,  Mass 23 

Mulberry,  Conn 39 

Mulberry     Grove     sngar- 

housc,  La 91 

Mule  Head,  S.  Dak 121 

Mulford  Landing,  K.J 66 

Mulholland  Hill,  Cal 144 

Mull,K.Y 62 

Muller.K.Y 52 

MuUl8Uind,K.Y 52 

'MullPlaat,K.Y 62 

Mumford,  R.1 33 

Munce,  La 86 

Mnnjoy,  Mo 15 

Munn  Davis,  K.Y 49 

I  Munson  Sc  Hambliu's  bam, 

Colo 134 

'  Munson  Hill,  Va 76 

I  Murdock,  Conn 39 

'  Murphy,  Tex 03 

I  Murray,  111 107 

1  Muainia,Utah 139 

Muskee  Hill,  K.J 64 

Muskeget  Island,  Mass 29 

Mussel  Shell,  Mont 129 

Mussel  ShellCowboy.MoQt.  120 

Mustang,  Tex 04 

Myer.Miss 83 

Myers,Tex 03 

Myers's  store,  La 86 

Kaamsn  Creek,  Del 72 

Kahant,Mass 10 

Kailor,Ky 101 

Kamequoit,  Mass 27 

Kan,K.J 66 

Kantasket,  Mass 10 

Kanticoke,Pa 67 

Nantucket,  Mass 28, 20 

Nantucket  Cliff,  Moss 19 

Kantuxent,  K.  J 66 

Kaomi  Peak,  Utah 138 

Kapier.Mo 116 

Kapoleon.Ark 90 

Kapp,  Tex 04 

Karragansett,  R.  1 33 

Karsellcs,  S.  Dak 121 

Kash,  Conn 43 

Kashaquitsa  Cliff,  Maas ....  29 

Kashawena,  Mass 29 

Kassau,Mont 128 

Natchez,  La 87 

Katohe*,Miss 85 


Page. 

Katches  Island,  La ^..      87 

Kational  dock,  Mass 23 

|Kauset,Ma«s 27 

I  Kaushon,  Mass 20 

I  Kavi^o Mountain,  Utah 130 

I  Kaviyo  Well,  Utah 130 

KaviU  Hospital,  Moss 23 

j  KavalObservatorj'.Md....      74 

Kavesink,  K.  J 50 

Kavy-yard,  Mass 23 

Kayatt  light-house,  R.  I . . .      33 

Keal,La 81 

Kealys  House,  Mass 23 

Kebo.rtah 130 

Keck,S.Dak *,,  120 

Kcd  Point,  Mass 29 

Kegro,K.C 78 

Keihart,Mont 131 

Kell,K.Mex 136 

Kellis.K.Y....! 55 

Kelmo.La 88 

Kelson.  Ky loi 

Kelson.Mo in 

Kelson,  W.Va 77 

Kemaha,Kebr 123 

Keponset  church.  Mass 23 

Keptuno  House,  Mass 20 

Kescopeck,Pa 67 

Ne8Son,K.Dak 110 

Kest,  Mont 120 

Ketherwood.K.J 61 

Keu  taconkanut,  R.  1 33 

Kew.Ariz 137 

Kew,Mass 31 

Kew.K.J 66 

Kew,Tex 03 

Kewark,Ill 104 

Kewark,  K.  J 62 

Kewark,Wi8 115 

Kew  Baltimore,  K.  Y 62 

Kew  Bedford,  Mass 29 

Kew  Berlin,  Wis 115 

KewBoston.K.J 66 

Kew  Braintree,  Maas 25 

Kew  Brunswick,  K.  J 61 

Kewbury,Mas8 10 

Kewbnryport,  Mass 10 

Kew  Carlisle,  Ind 103 

Kewcaatle,  K.  H 16 

Kew  Dover,  K.J G2 

Kewell,K.J 62 

Kew    England    C  em  e  n  t 

Works,  Conn 30 

Kew   England  Glass  Co., 

Mass 23 

Kew  Palmouth,  Mass 20 

Kewfleld,K.J 66 

Kewlield,K.Y 57 

Kew  Fork  Peak,  Wyo 182 

Kewfoundland    Mountain, 

Utah 138 

Kew  Germany,  K.  J 64 

Kewhall.Kans 126. 

Kew  Haven,  Conn 39« 

Kew  Hope,  ^*f^-cyn\y]e^ 
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New  Hope,  Hlu 81 

New  Inlet,  N.  J M 

NewKing.Miss 83 

New  Llebon,  Wis lU 

Kewman,  Kane 123 

Newman^La 86 

Newman,  Tex 9S 

ITewport.R.1 34 

Newport  News,  Va 77 

New  Salem,  N.Y 62 

New  Scotland,  N.T 52 

Newt,Kans 125 

NewTexas,La 91 

Newton,  Conn 43 

Newton,  Kans 125 

Newton,  N.J 59 

Newtown,  Fa 68 

New  Weeden,  R.  1 33 

New  York  Batte,Cal 144 

New  York  Mills,  N.Y 47 

Niagara  FalU,  N.Y 50 

Niantio,Conn 39 

Nicholas,  W.Ya 78 

Nicbols,Conn 43 

Nichols,  La 86 

Ntehols,Has8 31 

Nicholson,  Mo 117 

Nichols  Point,  Cal 144 

Nick,  Tex 94 

Nickerson,  Conn 39 

Niguel,Cal 145 

NUes,N.Y 57 

Nimbus,!!! 107 

Kina  sngarhoase,  La 91 

Nine-mile  Tree  light-house, 

N.Y 52 

Niobrara,  Nebr 122 

Ni8hne,Mo 117 

Niskaynna,N.Y 52 

Nix's  Mate,  Mass 20 

Noauk,  Conn 36 

Nohska  Point,  Mass 29 

No  Business  Mountain ,  Ya .  77 

Nodaway,  Kans 123 

Nodaway,  Mo 117 

NogalPeak,  N.Mex HO 

No  Man's  Land,  Mass 29 

No  Name,  Conn 39 

Nonotuck  Hotel,  Mass 25 

NooUs,  Mass 31 

No  Place,  Miss 84 

Norfleld,  Conn 43 

Norfolk,  Va 77 

Normal,  Mo 118 

Norris,Mont 128 

Norris.N.Y 58 

Norwalk,  Conn 43 

Norwalk     River     beacon, 

Conn 43 

Norwegian,  "Wis 114 

Norwich.  Conn 39 

Norwood,Me 15 

North,Conn 39 

North,Idaho 141 

North  95,  Miss 84 


Page. 

North,Pa 67 

North,Va 76 

North,  W.Ta 78 

North  Amherst,  Mass 25 

North  Augusts,  Nev 140 

North  Barton,  N.  Y 57 

North  base,  HI 107 

North  base,  Ind.T .  99 

North  base,  Mass 25 

North  base,  Mich 108 

North  base,  Minn 116 

North  base,  Miss 82,83 

North  base.  Mo 118 

North  base,  Mont 132 

North  base,  Nebr 122 

North  base,  N.  Y 49 

North  base,  N.  Dak 120 

North  Bedford,  La 86 

North  Branch,  N.  J. 62 

North  Brighton,  Mass 23 

North  ChocUw,  Ark 99 

North  Dennis,  Mass 29 

North  Dighton,  Mass 31 

Northeast,  Vt 117 

Northeast  base,  6a 80 

Northeast  comer  of   Con- 
necticut, Conn 86 

Northeast  comer  of  Con- 
necticut, Mass 23 

Northeast  comer  of   Con- 
necticut, R.  I 33 

Northeast  Peak,  Va 76 

North  End  Mountain, Oreg .  142 

North  Falmouth,  Mass 29 

North  Fox,Mich 108 

North  Franklin,  Tex 05 

North  Gage, N.Y 47 

North  Galway,  N.Y 46 

North  Glastonbury,  Conn . .  39 
North    Gooseberry  Island, 

Mass 20 

North  Great  Falls,  Mont ...  130 

North  G  nilford.  Conn 30 

North  Hadley,  Mass 25 

Northampton,  Mass 25 

North  Haven,  Conn 39 

North  Hill,  Conn 39 

North  Hill.  Idaho 141 

North  Indian  Head,  Md . . . .  74 

North  Island  82,  Miss 83 

North  Killingworth,  Conn.  39 

North  League  Island,  Pa..  70 

North  Lyon  Peak,  Utah ....  138 

North  Mam,  Colo 134 

North  Manifcou,  Mich 108 

North  ManUus,  N.  Y 47 

North  Marshfield,  Mass ....  20 

North  Milford,  Conn 43 

•North  Mound,  Mo 118 

North    Ogdcn    Mountain, 

Utah 138 

North    Pettick    Island, 

Mass 20 

North  Platte,  Nebr 122 

North  Ph-month,  Mass 29 


North  Pond,  Mass 9 

North  Pond  Rock,  Conn...  39 

North  Popasquash,  R.  I . . . .  33 

North  Quinnipiac,  Conn ...  30 

North  River  Moantshi,Ya.  76 

North  Royalton,  Ohio 102 

North     Sheffield    CoIl<^gf, 

Conn 39 

North  Springfield,  Ho 118 

North  Stonington,  Conn ...  W 

Northup,  N.Y 49 

North  watchhouse,  Conn  ..  39 

North  WeIlfleet,Mflss 29 

Northwest  comer  of  Rhode 

Island,  Mass 23 

Northwest  comer  of  Rhode 

Island,R.1 33 

Northwest  Manitou,Mich.  101 

North  Weymouth, Hsss...  29 

NorthWindmiU,R.1 33* 

North  Wyandotte.  Mich. . .  110 

Norton,Conn O 

Norton,  Mass ^ 

Norton  Point,  Conn O 

Norwalk  Isbmds,  Conn. ...  ^3 

Notre  Dame  Convent,  Hd . .  73 

Noyes,Conn ^ 

Noyes  Neck,  R.  I » 

Noyes  Point, RI ^3 

Nueces,  Tex * 

Nummy  Island,  K.J ^ 

Nutter  Hook,  N.Y 52 

Nyaquonk,  Mich !<* 

Nye's  (R.)  house,  R.  I ^ 

Oak,Md " 

Oakfle]d,N.Y ^0 

Oakfleh^-WIs 1" 

OakHai,Mass ^ 

OakHill,N.Y 57 

Oakland,Ill ^* 

Oakland,Ky l^-^^ 

Oakland,Mi8s * 

Oakland,  W.Ya '^ 

Oakland,  Wis "^ 

Oak  Landing,  Ark " 

OakMills,Kans ^^ 

OakPoint,Mich ^JJ 

OakPolnt.N.Y *J 

OakRidgcN.Y f 

Oak  Ridge,  N.  Dak "' 

Oaks  sugarhouse,  La 

Oasis,Miss J; 

Oberlin,Obio ^" 

0ber8,La ^ 

obiong.iii J: 

Observation  Peak,  Cal *^ 

Observatory,  Mass 

Observatory,  Mich 

Observatory  Cone,  Colo..-  J 

Observatory  HiU,  Wis J" 

Observatory  Peak,  TTtoh-  J^ 

Ocate,  N.Mex *^ 

Occoquan,Va ^ 

Ocean,  N.J — 

Ocean  Beach,  N..J^^vTv^ 
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loose.  Mass 20 

loose,  N.J 62 

lal  building,  Mass . .  23 

NY 57 

boTise,Md 73 

tfiss 83 

Conn 39 

S.J 66 

Utah 138 

:»e»k,UUh 138 

mrg.N.T 45 

L.ni 107 

a  sugarbonse.  La..  91 

lisa 81 

Peak,  Cal 144 

hou8©,N.T 52 

80 

it 128 

k,Pa 70 

us.  Conn 43 

bor.Mass 27 

:kory    sagarboase, 

91 

Creek,N.J 66 

Point,  N.J 66 

Tree,  Pa 70 

tine,  K.T 55 

Tree  Hill,  Va  . . . .  75 

r,  La 86,91 

r  House,  La 91 

n.  Ark 99 

Mass 20 

Kans 124 

Kaus 123 

rk 97 

L  Obio 102 

1 106 

.y.T 49 

.Pa 67 

rebr 122 

>a 86 

Peak,  Cal 143 

70 

ex 93 

id  red  Mile  sagar- 

La 91 

^.T 48 

Vis 113 

linn 116 

11,  ni 106 

al 145 

iHill,  X.T 49 

n    County  llgbt- 

Mich 108 

^ 91 

m,N.T 47 

riz 137 

^onn 40 

r.T 57 

rove.La 88 

Ark 96 

Ky 101 

X.Y 52 

,Ariz 138 

tory,  Mass 23 


Page. 

Chrgaa  HonntAin,  N.  Hex  . .  137 

Orland,  HI 104 

Orleans,  Mass 27,29 

Orne,Mas0 20 

Orwell,Kans 126 

Osawatomie,  Kans 125 

Osborne,  Conn 43 

Osborne,  N.Y 59 

Osborne  liiver,  Md 73 

Osha  Peak,  N.  Mex *  136 

Oshkosb,  Wis 118 

Ossipee,  Me 15 

Ostego.N.Y 55 

Osterville,  Mass 20 

Ostrander,  N.  Y 55 

Oswego,  Kans 127 

Oswego,  Mont 128 

Oswego,  N.Y 49 

Otis,  Ind 103 

Otoe,Nebr 123 

Otter  street,  Mass 23 

OnrayMonnt,Colo 134 

Outer  base.Hl 106 

Outer  Brewster,  Mass 20,23 

Outer  Island,  Wis 112 

Overflow.Miss 81 

Overland,  Colo 133 

Overlook  Mountain,  K.  Y . .  55 

Ovid,N.Y 57 

Owego,K.Y 57 

Owen,  Tenn 100 

Owens  Peak,  Cal 144 

Owen's  store,  La 86 

Ox  Bow,  Mont 131 

Oxford,Pa 68 

Oxford  Peak,  Idabo 142 

Oxley  Hlll,Md !  73 

Oxon  HillMd 74 

Ox  Pasture  Hill,  Mass 20 

Oyster  Creek,  N.J 64 

Oyster  Point,  Conn 40 

Oyster  River  Point,  Conn . .  40 

0«ark,Ark 99 

Ozawkie,  Kans 123 

Paarda  Hook,  N.  Y 52 

Pablos,  Mont 129 

Pack,  N.C 79 

Packard,Mass 26 

Packer  Jobn,  Idaho 141 

Padanaram,  Mass 29 

Paddock,Conn 40 

Paddy,  "W.Va 77,78 

Padelford,  Mass 31 

Padncah,  Ky 101 

Page,  Conn 40 

Page,Miss 85 

Page,  N.J 64 

Pagosa  Peak,  Colo 135 

Pahrab.Nev 140 

Pabute  Peak,  Cal 144 

Paine,  RI 34 

Paine  Hill,  Mass 20 

Paine  Hollow,  N.  Y 55 

Painesville,  Obio 102 

Paint  Creek, W.Va 78 


Page. 

Painted  Rock.  Mont 131 

Paint  Gap,Ky 101 

Palatine,Ill 104 

Palatine,N.Y 56 

Palermo.Hl 106 

Palisade,  N.J 60 

Palmer,  Conn 36,43 

Palmer.Maas 26 

Palmer  Island,  Mass 29 

Palmerpaw,  N.  J 62 

Palmetto,  Ark 99 

Palmetto,  Miss 85 

Palmyra,  N.Y 49 

PaloAlto,La 91 

PaloAlto,Mi8S 85 

Paluccawa,  N.  H 16 

Pamanset  River,  Mass 29 

PameUa,N.Y 45 

Pamet,Mass 20 

Pamunkey  Creek,  Md 74 

Pantber.Pa 67 

Panther  Forest,  Ark 99 

Panther  Knob,  W.Va 78 

Papbro.Conn 40 

Pappoose  Squaw,  R.  1 84 

Papscanee  Island,  N.  Y 52 

Paradise  Peak,  Nev 140 

Paradise  Rock,  R.  1 34 

Pararmus,  N.  J 62 

Paria  Needle,  Ariz 187 

Paria  Station,  Ariz 137 

Paris,Ill 106 

Paris,S.C 79 

Paris  Peak,  Idaho 141 

Park  chorch.  Conn 40 

Park,N.Y 52 

Parker.Miss 81 

Parker.N.Y 69 

Parker  HiU,  Mass 20 

Parkersbnrg,  HI 106 

Park  Ridge,  HI 108 

Park  View  Peak,  Cok> 138 

Paroquet,  Ark 97 

Parry,Kans 128 

Partridge,Pa 68 

Parsippany,N.J 62 

Parsons,N.Y 52 

Pascal,  S.  Dak 121 

Paschall,  Pa 70 

Pasqne,  Mass 29 

Pass,  Mont 182 

Passionist  Fatheis'  Monas- 
tery, N.J 62 

Pastora,  Ariz 187 

Pasture,  Kans 126" 

Patience,  R.1 84 

Patrick,Conn 43 

Patten,  N.Y 52 

Patterson,  Mo 117 

Patterson,  N.  Y 52 

Patterson,  Tenn 100 

Patterson,  Tex W 

Pavement,  Conn 48 

Pawhungemock,  R.  1 84 

Pawnee,  Kans 126 
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Paw  Paw,  Mich j^.  Ill 

Pawtnoket,  R.  1 84 

Paxton,ni 105 

Payne,  KftDS 123 

Payne,  Mo 117 

Peach  Grove,  Miss 85 

Peach  Grove,  Va 76 

Peak,  Ark 97 

Peak,  Conn iO 

Peak,  MiBS 83 

Peak,  Tex 95 

Peak,Va 77 

Peaked,  Va 76 

Peaked  Cliff,  Mass 29 

Peaked  Mountain,  Mass. . .  26 

Peak  of  Otter,  Va 77 

Peale,UUh 139 

Pearine  Mountain,  Nev 140 

Pecan,La 87 

Peck.  Conn 43 

Peck,  Mont 128 

Pecks  Beach,  N.J 51 

Peck's  chimney,  Maas 23 

Feck  street.  Conn 40 

Pcdernal,  N.  Mex 136 

PedemalPeak,  K.Mez....  136 

Pederre,  La 91 

PeetHill.Conn 43 

Peeta,IU 106 

Pelrce.R.1 34 

Pekln.N.Y 50 

Pelham.Mass 26 

Pelico  sngarhonse,  La 91 

Pemington,  Colo 134 

Penfleld  Hill,  Conn 40 

PenOeld  Reef   light-house, 

Conn .•  43 

Penikese,  Mass 29 

Peninsula     Point      light- 
house, Mich 108 

Penit,Ala 80 

Penn,Ind 103 

Pennell^Utah 139 

Pennington  Seminary,lf .  J .  62 
Pennsylvania     Military 

Aoademy,Pa 70 

Pennypack,  Pa 68 

Penobscot,  Pa 67 

Penrose  Ferry,  Pa 70 

Pepperell,  Mass 28 

Perry,Miss 81 

Perry.Ohio 102 

Perry,S.Dak 121 

Perry  Peak,  Mass 26 

Perryville,N.T 48 

Perth  Amboy. N.J 62 

Perth  Center,  N.Y 47 

Peru.Nebr 123 

Peshtigo,Wis 113 

Peters,  Ark 97 

Peters,Mo 117 

Peters  Beach,  N.J 64 

Petersburg,  Pa 67 

Petersburg,  Va 76 

Peters  Mountain,  Va 76 


Page. 

Peterson,  Tenn 100 

Pettingill,  lU 107 

Petty  Rock,  Mass 23 

Phelp8,Mo 117 

Philadelphia,  Pa 68,70 

Philbrick.N.H 17 

Phillip,N.J 64 

PhilUps,Mi88 83 

Picket  Ridge,  Conn 43 

PicVe8,N.J 62 

Pickles  Butte,  Idaho 141 

Piedmont,  S.  Dak 121 

Pierce,  N.Y 58 

Pierce  Landing,  N.  J 64 

Pierceville,  Kaua 127 

Pierre,  S.  Dak 121 

Pig,Ark 96 

Pigeon,  W.Va 78 

Pigeon  Hill,  Mass 29 

Pigeon  Hill.  N.  J 62 

Pigeon  Point,  Miss 83 

Pig  Rock  beacon.  Mass  ....  20 

Pike,  Mont 129 

Pike,Pa 71 

Pike  County  Peak,  Cal 143 

Pikes  Peak,  Colo 134 

Pilchers  Point,  La 86 

Pilgrim,  Conn 40 

Pillar  Butte,  Idaho 142 

Pilot,  Ark 96 

Pilot,  Ky 101 

Pilot,  Mo 118 

Pilot,  W.Va 78 

PUot  Butte,  Wyo 133 

PilotCone.Nev 141 

PilotGrove,  lU 105 

Pilot  Knob.  Cal 144 

PUot  Knob,  Mo 119 

Pilot  Knob,  Nev 130 

Pilot  Knob,  N.  C 78 

Pilot  Knob,  Tex 95 

Pilot  Mountain,  Va 76 

Pilot  Peak,  Cal 144 

Piraple,Pa 67 

Pimple  Hill,  Pa 67 

Pincin  Hill,  Mass 20 

Pine,  Ark 96 

Pine,Conn 40 

Pine,Mass 31,27 

PineHill,Ark 96 

PineHilLCal 143 

Pine  Hill.  Mass 29 

Pine  Hill,  Mich 108 

PineHill,  N.J 64 

PineHill,  R.I 34 

Pine  Knobs,  Wis 114 

PineLog,  Ga 79 

Pine  Mount,  N.  J 66 

Pine  Mountain,  Ga 79 

Pine  Ridge,  Mont 131 

Pine  River,  Mich 108, 109 

Pines,  Mont 129 

Pine  Swamp  Hill,  Conn ....  43 

Piney,  W.Va 78 

Pinnacle.  Ark 97 


Pinnacle.  Conn 40 

Pinnacle,  Mont 129, 131 

Pinnacle,S.C  79 

Pinnacle  Hill,  NY 49 

Pink,  N.Y W 

Pink  Cliff;  Utah 139 

Pinon.N.Mex 138 

Piny  Hollow.  N.J « 

Pioche,  Nev 141 

Pious  Hill,  Md 73 

Pipe,  Aria .«.  137 

Piper,  Tex 95 

Pipe  Springs,  Ariz 137 

Pl8gah,Me 15 

Pisgah.N.Y 55 

Pisgah,N.C 79 

Pit,Nebr 122 

PittOreg 142 

PitUford.  Mich HI 

Piute  Peak,  Nev 139 

P.K.N.,Tex 95 

Placer  Mountain,  N.  Mex..   136 

Phiin,  Mont 129 

Planing  mill.  Mass 23 

Plant  Hill,  Conn « 

Plaquemino,  La 91 

Plaster  Mound,  Kans 122 

Plateau,  Mont 129 

PUteau,S.Dak "1 

PUtean,  Tex ^ 

PUton,Miss 81 

Platte,  Nebr J22 

Platte  Mound,  Wis 1^5 

Platte  Peak,  Colo 1»* 

PlattovlUe,  TTis ^^ 

PUEaLaNutria,N.Mex..    135 

Pleasant  Bay.  Mass ^ 

Pleasant  Comer.  N.J ® 

Pleasant  Springs.  Wis ^^^ 

PleasantvlUe,  Pa ® 

Pluckamin,  N.J ® 

Plum,  N.Dak '^O 

Plum,  N.J f 

Plumb,  Kane ^^ 

Plumb  Island,  S.  Dak 121 

Plum  Island,  Mass ^ 

Plymonth,  Mass.. 
Plymouth.  N.Y... 
Plymouth,  Wis... 
Plymouth    light  house. 

Mass 

Pocasset,  Mass 

Pocasset,R.I 

Pochet.  Haas 

Point  Miss 

Point  6.  Mont 

PointAllerton,Ma88.. 

Point  Breexe,  La 

Point  Breeze.  Pa 

Point  Chicot,  Ark 

Point  Comfort,  Ark.  •  -  •  ^ 

Point  Comfort.  N.J ^ 

PointCook.Ark ^j 

Point  Coupee.  La ^ 

Point  Curve,  Mass.. 


29 
59 
115 

20 
29 
34 
27 
85 
133 
20 

g: 

71 
99 
99 
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Pointe  an  Sable.  Micb 109 

Pointe  aax  Barqaee.Mlch . .  109 
Pointe    anx    Bees     Scies, 

Mich 109 

Pointe  anx  Chtoes,  Mich . .  106 

Pointe  aax  Gres,  Mich 109 

Pointed  Hill.  Kans 124 

Pointe  Fuyard,  Mich 108 

Pointe  MoniU^e,  Mich 110 

Pointe  St.  Martin,  Mich ...  108 

Point  Gammon,  Mass 29 

Pomt  Jadaa,  Wis .' .  114 

Point  Judith,  R.T 34 

Point  Landing,  111 107 

Point  Lookoat,  La 86 

Point  Patterson.  Mich 108 

Point  Pelee,  Ohio 102 

Point  Piagah,  Ark 96 

Point  Pleasant,  La 86. 91 

Point  Pleasant,  W.  Va 78 

Point  Shirley,  Mass 20 

PoJack,R.1 34 

Polk-a-moonshine,  X.  Y. . . .  45 

Pole,  Conn 40 

Pole,  La 91 

Pole  Creek  Mountain,  Colo .  135 

Polhemus.  N.  J 62 

Polk,Mi88 81 

Pomham,ItI 34 

Pomona.  Gal 145 

PompeyHUlN.Y 57 

Ponca,Nebr 122 

Pond,  Ark 96 

Pond,N.Y 50 

Pond  Point,  Conn 43 

Pond  Rock,  Conn 40 

Pond  Summit,  Nev 140 

Ponrio,Mo 117 

Pontiac,  Mich 110 

Pond  Lilly    Paper  Mill, 

Conn 40 

Poolesville,  Mo 73 

Poole  Hill,  Mass 20 

Poorhouae,  Conn 40 

Poorhonse.  R.  1 34 

Poore,N.C 78 

Poplar,  La 91 

PopUu>,Mont 128 

Poplar  Grove  sugarhoutic, 

La 91 

PophirHUl,Maa8 23 

Poplar  Ridge, N.J 62 

Porche,La 91 

Porcupine  Mountain,  Mich .  108 

Porcupine  Mountain,  Utah .  138 

PorUge,Mo 117 

Portage,  Mont 130 

Portage  River  light-house, 

Mich 108 

Port  Anderson,  Miss 83 

Port  Chester,  K.Y 59 

Port  Clinton,  Pa 08 

Porter.Mich 112 

Porter,  Mont 130 

Porter  Lake,  Ark 97 


Page. 

PortersviUe,  Conn 36 

Port  Hudson,  La 91 

Portland.Conn 40 

Portland  Head  light-house, 

Me lis 

Fort  Manoir.  La 91 

Port  Korris,  N.J 60 

PortRoyal,  Va 75 

Portsmouth,  R.  1 34 

Portsmouth  Grove,  R.  I 34 

Portsmouth  Harbor,  N.  H . .  16 

Port  Tobacco,  Md 74 

Post,  Conn 40 

Post  Hill,  Conn 40 

Poet  Oak,  Tox 93 

Post-office,  Ark 98 

Poston  Mount,  Nev 140 

Possum  Point,  La 80 

Pot,N.J 66 

Potato,Cal 145 

PotatoHiU.Vt 17 

Poteau,  Ark 98 

Potcau.I.T 99 

Potrillo  Peak,  N.  Mex 137 

Pottawotamie,  Kans 123 

Potter8,R.1 34 

Pottersvllle,  N.J 62 

Potts,  Va 75 

Poughkeepsle,  N.  Y 59 

Ponltney.Vt 17 

Poverty  Point,  Miss 84 

Powderhom,  Mass 23 

Powder   Mills,    machine 

shop,  N.  J 62 

Powder  Point,  Mass 20 

Powder  Wharf.  N.  J 66 

Powell,Ark 98 

Powell.La 91 

Powell,  Mont 131 

Powell,  N.Y 52 

Powell,  house.  Miss 84 

Powell  Mount,  Colo 134 

Powell  Mountain,  W.  Va. . .  78 

Powers  Island,  HI 107 

Powers  &.  Melville,  elevator .  23 
Powkhnngemock  ch  u  r  o  h, 

Conn 36 

Powow,  Mass 20 

Prairie.  Ark 07 

Prairie,2,Tex 95 

Prattville  church,  Mich . ...  Ill 

PrentioeCoal  Wharf,  Mass .  23 

Prentiss,  Miss 83 

Prescott,Minn 116 

Presque  Isle   light-houso. 

Pa 67 

Preston,  Conn 43 

Preston,  Ky 101 

Preston,  N.Y 50 

Pretty  Prairie,  Kans 127 

Preuss  Mount,  Idaho 141 

PrewittArk 07 

Price,  Tex 93 

Prichard,  S.  Dak 121 

Prickly  Pear,  Mont J3i 


Page. 

Pride  Point,  Miss 83 

Prinoe.R.! 34 

Princeton  College.  N.  J. . . .  62 

Princeton  Mount,  Colo 134 

Princeton  Seminary,  N.  J . .  62 
Princeton     water     tower, 

N.  J 62 

Princetown.  N.  Y 55 

Prinolpio,  Md 73 

Prindle,  Conn 40 

Proctor.  La 91 

Profit  Island,  La 91 

Promised  Land.  Ill 107 

Promontory  Mountain, 

UUh 138 

Prospect,  Conn 40 

Prospect,  Mass 20,23 

Prospect,  N.Y 46.48,58.59 

Prospect  Chilmark, Mass..  29 

Prospect  Hill,  Conn 43 

Prospect  Hill,  N.  H 18 

Prospect  Hill.  N.  Y 59 

Prospect  Hill.  R.  1 34 

Prospect  House.  Mass 29 

Prospect  Park,  Minn 116 

Providence,  Pa 67 

Providence,  R.  1 34 

Provincetown,  Mass 20 

Ppovo,Utah 138 

Prudence,  R.1 34 

PubUcN.J 64 

Pugh,Iowa 116 

Pugh,  Miss 84 

Pullen,  La 87 

Pulpit  Rock.  N.  H 16 

Pulpit  Rock.  Pa 72 

Pumpkin  Hill,  X.  Y 60 

Purdy,N.  Y 59 

Purdy  ville,  Eans 127 

Purvls.Miss 84 

Pusel,  N.Y 50 

Pushmataha,  Miss 81 

Putnam ,  Mount,  Idaho 142 

Pye's  Wharf,  Md 74 

Pyramid,  N.  Mex 136 

Pyramid  Mountain,  Cal . . . .  143 

Pyramid  Point,  Mich 109 

Pyron,  Ark 96 

Quacatog,  Conn 36 

Quaker,  Conn 40 

Quaker,  Me 15 

Quaker,  R.I 84 

Quaker  church,  N.Y 60 

Qnakertown,  N.  J 62 

Quality  Hill,  N.  Y 48 

Qnannakissee,  Mich 109 

Qnaquaming,  Mich 108 

Quarry,  Conn 40 

Quarry,  Iowa 110 

Quarry,Kans 126 

Quarry  Bluff,  Wis 114 

Quarter,  Mont 129 

Quarters,  Miss 83 

QuartsB  Hill,  ConS>.^j..^J  40 
Quartrit©,  WyoVsT.y  y.giM3d 
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Qn»w,  Ark »7 

(^ckMnd.Ky 101 

Qaicksand,  Hasa 31 

QolcksilTer,  Idaho 142 

Qainoej,  liaaa 20,23 

QoiiiGy.IU 106 

Qaiiicy.  Mich « Ill 

Quitman,  Miss 81,86 

Qaitmaa,  Tex M 

Qnonoobontaag,  R.  1 34 

Qnonaett,R.1 34 

Babbit  Back,  Mich 108 

Babbit  Book,  Coun 40 

Babnii,Qa 79 

Baccoon.Ky 101 

Baccourci  Point,  La 01 

Bace,Ma88 20 

Bacs  coarse,  La 87 

Baoe  course,  K.  Y 52 

Bace    Point  light-house, 

Mass 20 

Baoine,Wis 114 

Baflnesque,  K.  Y 52 

Baft,Ark 90 

Bagged  Bock,  Ya 76 

Bahway.N.J 02 

Bald,Mont 329 

Bailout  Hill,  Mass 20 

Bai]road,Kans 123 

Bailroadfann,N.Y 62 

Bailway.D.Y 25 

|UinsfordIaiaBd,Mass....  20 

BaiaimMich Ill 

Baleigh,La 86 

Balston,La 91 

Bam  Island,  Conn 36,43 

Bamsey,Minn 116 

Bamsey,N.J 59 

BamsHead,K.Y 45 

BAnoh,N.Dak 119 

Bancocas,N.J 62 

Band,X.Y 45 

Bandolph,  Bans 124 

Bandolph,Miss 83 

Bandolph,N.  J 63 

Bandolph  sagarhouse,  La. .  91 

Bantoal,Ill 105 

Bapid,S.I>ak 121 

Bapidan  sagarhouse.  La . . .  88 

Bapid8,IlI 105 

Bapids,Mont 129 

Baritan  Woolen  Mills,  N.  J.  62 

Bascal,N.Y 46 

Baspberry,  Ark 96 

Batth),Mass 26 

Battleenake,Me 16 

Battlesnake,  Tex 93 

Battlesnake,Ya 76 

BatUeanake  Hill,  N.  Mez  . .  136 

Battlesnake  Peak,  Wyo ....  132 

Bawe  Mountain,  Key 140 

Bawlins  Peak,  Wyo 133 

BawlmsTille,  Pa 72 

BaymondfCal 145 

Baymond,  Bans 126 


Page. 

Baynor,Ark 99 

BeadcLa 86 

Beading,Mich Ill 

Beading  Center,  N.Y 57 

Beadington,N.J 62 

Beagan,Ill 106 

Beagan,Tex 06 

Beaman,N.Y 55 

Becflsa,Mont 128 

Bed  and  White,  Conn 40 

Bed  Bank  flagstaff,  K.  J. . . .  66 

Bed  Banks.  Wis 113 

BedBluff.Mont 131 

BedBog,K.J 62 

BedBmsh.Mass 23 

Bed  Cloud  Peak,  Colo 136 

Bedding,  Conn 43 

Bedding  Bidge,  Conn 48 

BedHm,Ark 96 

BedHouse,Mo 117 

Bed  PUteau,  Utah 138 

BedBiver,La 91 

BedBlTer,Wia 113 

Bed  Book,  Ya 77 

BadStore.La 91 

Bed  Water,  Mont 128 

BedWing.Minn Hi 

Bed vood  Peak,  CaL 144 

Beed,Mont 131 

Beedy  Island  light-house. 

N.J 66 

Beese,Kans 123 

Beese,Mo 117 

BaeTes,Ark 9 

Beeves,  Mont 131 

BeeTes,N.J 66 

Beform  School,  Md 74 

Befuge,Miss 83 

Resoue,La 91 

Beservation,  N.  Dak 119 

Beservoir,  Mass 23 

Betreat  Hill,  N.J 64 

Bevenne  sagarhooso,  La . . .  91 

BewsDitchLa 91 

BexfordFUta,N.Y 53 

Beynand,La 93 

Beynolds,Ark 96 

Beynolds,  B.1 34 

Reynolds,  S.  Dak 120 

Beihl,IU 107 

RanOfMont 131 

Renshave,  Bans 124 

Rice,Ky 101 

Rich,  111 107 

Rich,Ya 77 

Rich,  W.  Ya 78 

Richardson,  Miss 81,83,84 

Richfield.  Utah 139 

Richfield  Springs,  N.  Y . . . .  55 

Richford,N.Y 57 

Richland,  N.J 64 

Richmond,  Bans 125 

Richmond,  Ky 101 

Richmond,  N.  Y 58 

Richmond,  Pa 71 


Richmond,  Ya 7C 

Richmond  HUl.  Hsm SI 

RichmondTiUe.X.Y 66 

Bickard,N.Y 56 

Ricketts,Pa « 

Rioon,  N.Mex la* 

Riders  Comen,N.T 65 

Ridge,  Mass 31 

Ridge,  Mont 130 

Ridgefleld,  Conn 43 

Ridgefleld.  N.  Y » 

RidgeTillo,  N.  Y « 

RldleyCreek,Ps 71 

RiflePoint,La « 

Rfggs,  Conn 43 

Biggs,Md 74 

Riley.La « 

RUey,  N.Y B 

RIley,Tex » 

Riley  Mountain,  Tex 96 

Ringering,  ni IW 

Rio  Grande  Pyramid,  Colo.  135 

Ripley,  N.Y 57 

Ripahin,Ya *" 

Risley  Landing,  N.J •* 

Rito  Alto  Peak,  Orf» » 

BH«r,Xafla ^l 

River,  N.J ^ 

RiTor  Light,  La *"* 

Rivermouth,  HI ^^ 

River  Rouge,  Mich "• 

Rivers,  La ^ 

Riverside,  Miss ® 

Riverside.  N.  Dak ^ 

Riverside  Piess,MMs ^ 

Riverton,  La ® 

Roach,  Mass *^ 

Boad,Conn *• 

Boad,N.J •* 

Boad  meetinghoqse,  Conn. .  36 

Boan,  Tenn ^ 

BobbPeak.  Cal ^^ 

Bobbin,  N.J J 

Robbina  Reef  light,  K- J-  " 

Robert  Lee,  Tex ^ 

Robinson,  Mo ^IJ 

Robinson,  N.J J* 

Robinson,  N.  Dak ^" 

Robinson  Hill,  Conn Z. 

Robinson ville,  Mias ^ 

Robson.Miss " 

Rochereau,  Mich ^" 

Rochester. N.Y JJ 

Rochester.  Yt " 

Rock,  Conn ^\Vi 

Rock,  Wis ;*: 

Rock  church,  HI 'JJ 

Rock  Chute.  Tean ^ 

Rock  Creek,  Bans ^ 

liock  Creek.  Mont ^ 

Bock  Creek,  Wyo ^ 

Rock  Enon,  Ya ^ 

Rocker<A)Honse,V»..-    ^ 

Rock  Head,  Miss ^ 

Top  "^Fy  ^K*P^  ^p^  ^^ 
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MiM S5 

HiU,Conn 43 

d.IU 104 

(l,Mich 108 

d  lighthouse,  N. 

45 

ilass 20 

ul,  Kans 124,125 

itaiD.Cal 143 

Mont 129 

,M(l 73 

.Masw 20 

11 106 

lass 20 

)hio 102 

ion,  MasH 26 

Ti,X.r 57 

urch.  Ill 104 

Id 73 

'onn 36 

ouso,  Pa 68 

It 130 

,Ga 76 

)d.  Cal 144 

:v.  Conn 40 

ntain,  Va 77 

J.Mont 120 

t.  Xev 140 

t.  R.I 34 

Mk,  N.Mex....  137 

al 145 

ss 85 

: 96,97 

77 

th  Sc  Co.,  Conn.  48 

^\Y 52 

125 

olic  Seminary, 

66 

92 

48 

r 55 

>nt 129 

cVriz 137 

Tex 05 

73 

cb,  ni 104 

101 

rat 131 

Dak 121 

R.1 34 

87 

62 

.J 62 

lin.  Xev 140 

a 87 

Md 74 

76 

50 

03 

.X 67 

►in,  Cal 144 

120 

.Mont 131 


Page. 

Soagh,Tez 94 

Ronnd.Ark 96,98 

Kound,N.J 66 

Round,  Tex 95 

Bound  Cap,  Nebr 122 

Round  Hill,  Conn 43 

Round  HiU,  Mass 29 

Round  Hill  House,  Conn ...  40 

Round  Island,  Mich 108 

Round  Island,  N.J 66 

Round  Mouutein,  y.  Y 59 

Round  Poak,N.Mex 137 

RoundTop.Cal 143 

RoundTop,N.T 63 

RoundTop,Pa 69 

Round  Top,  Va 77 

Rousseau,  S.  Dak 121 

Rouzan  sugarbouse.  La 92 

Rowan,  N.J 62 

Rowdy  Bend,  Ark 99 

Rowo,  La 92 

Rowe  Mountain,  Ala 80 

Rowley,  Mass 20 

Row8e,Mo 118 

Roxbury,  Mass 23 

Roy,  Tonn 100 

RoyalHill,  N.  T 47 

Royalton,  Ohio 102 

Royer,  Eans 125 

RoKier.Md 74 

Rozier,  Mo 118 

Rozzell,  Miss 82 

Rumstick,  R.  1 34 

Rundeil,N.T 55 

Runge,  Tex 95 

Rupert,  Vt ! 17 

Rural  Cemetery,  N.Y 53 

Rush,  W.Va 78 

Ru88eU,ni 107 

Russell,  Miss 81 

Russell,  Fort  D.  A .,  Wyo . .  133 

Rus8ett,Ark 99 

Rus8ia,N.J 64 

Russia,  N.Y 48 

Ru8ticus,Tex 94 

Ruth,  Kans 125 

Ryan.Mont 129,131 

Ryan,  Nebr 122 

Ryan,  N.Y 50 

Ryan  Island,  Mont 129 

Ryant  Bush,  Mass 27 

Ryon.N.J 64 

Rysedorph,N.Y 53 

Sabattus,  Me 15 

Sabonden,  Ark 99 

Sachem  Head,  Conn 40 

Sacketta  Harbor,  N.  Y 49 

Saco,Me 16 

Saddle  Galena,  Nev 141 

Saddle  Mountain,  Cal 145 

Saddle  Mountain,  N.  Dak. .  119 

Saddle  Mountain,  Va 76 

Sagamore  Head,  Mass 20 

Sage,Mont 129 

5a^e,N9y... ,,...,,. ,,...,,  ^40 


Page. 

Sage.  N.Y 63                        , 

Saginaw,  Mich 108,100 

Saginaw  River  ligbt-houae, 

Mich 100 

Sailors'  Home,  Mass 24 

St.  Ange,  Mont 128 

Sable  Point,  R.  1 84 

St  Anne,  111 104 

St  Ann's  chapel,  La 88 

St  Benedicts.  Dak 120 

St  Bernard,  La 02 

St  Catharine,  Miss 85 

St  Clair.  Mont 130 

StDeroin,  Nebr 123 

St  Francis,  Ark 08 

St  Francis  church.  La 02 

St.  Francis  Orphan  Asylum, 

Conn 40 

St.  Francisville,  La 02 

St  Gabriel  church,  La 02 

St  Genevieve.  Mo 118 

St  George,  Utah 13P 

Stignace,  Mich lOB 

StJoe,Kan8 128 

StJoe.Mo 117 

St  John,  Conn 44 

St  Johns,  Kans 125 

St  Johns,  Mich 100 

St  Johns.  Miaa... 82 

StJohnsville,  N.Y 47,56 

StJoseph.La 87 

St  Joseph,  Mich lU 

St  Louis.  Mich 100 

St  Louis,  Mo 117 

St.  Lou  is  Landing,  Ark. ...  86 
St  Marie  Catholic  cbureh, 

111 106 

StMartin,  La 02 

St  Marys.  Kans 124 

St  Mary's  church.  La 88 

St  Maurice,  La 02 

StPaul,  Minn 116 

St  Peter's  and  St.  Paul's 

church.  La 82 

St.  Stephen,  S.  Dak 120 

St  Victoria,  La 88 

Sakonnet  Point,  R.  I 34 

Salem,Ark 06 

Salem.Mass 20 

Salem,  N.J 66 

Salem,Pa 67 

Salinas  Peak,  N.Mex 136 

Salisbury,  Mass 20 

Salisbury  Beach,  Mass 80 

Salisbury  Marsh,  Mass ....  20 

Sailers  Point,  Md 73 

Sailers  Shore,  Md 73 

Salmon,  Conn 40 

Salnbury  sugarbouse.  La . . .  88 

SaltTex 04 

Salt  Bluff,  111 107 

Salter  Island,  N.H 16 

Salt  Island.  Mass 20 

Salt  Lake  City,  Utah 138 

^^^^^^-^ ^^Cooale 

uigiiizeo  Dy  VJvJWV  l\L 
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Saltpeter.Mo 117 

SaltPoDd.Va 77 

SaltRiver.  Mo 117 

Salvage,  Mm8 20 

Sammia,  S.  Dak 121 

Sampson,  Maas 27,29 

San  A^ngelo,  Tex 94 

S«n  Antonio  Peak,  Cal 145 

Sand,Ky 101 

8and,Tez 93 

Sand  Bar,  Mlaa 84 

Sand  Coulee,  Mont 130 

Sanden'B  (E.)  house,  R.  I. .  34 

Sanderson,  Pa 71 

Sandford,N.T 50 

8andHill,Kans 126 

SandHUl.Md 73 

SandHm,R.1 34 

SandHms,N.J 62 

Sandia,N.Mex 136 

San  Diego,  Cal 145 

Sandig,  Nebr 122 

Sand  Island,  Miss 84 

Sand  Point,  Miss   82,83 

8andRidge,N.J 62 

Sandusky,  Ohio 102 

Sandvich.  Mass 29 

Sandy.  Mont 128 

Sandy  Creek,vN.T 40 

Sandy  Hook,  N.  J 62 

Sandymosh,  N.  C 79 

Sandy  Point,  Conn 40 

SandyPoint,La 92 

Sandy  Point,  Miss 85 

Sandy  Point,  R.1 34 

Sanel,Cal 144 

San  Fernando  Peak,  Cal . . .  145 

Sanford,Conn 36,40 

Sanford  Mill,  R.  I 34 

San  Francisco,  Ariz 137 

San  Jacinto,  Tex 96 

San  Jacinto  Mountain,  Cal .  145 

San  Joaqnin,  Cal 145 

San  Jose,  Cal 144,145 

SanJnan.Cal 145 

San  Juan  Needle,  N.  Mex . .  136 

Sankaty  Head,  Mass 27 

San  Luis  base,  Colo 134 

San  Luis  Peak,  Colo 135 

San  Mateo  Moontain,   N. 

Mex 137 

San  Miguel,  Cal 145 

San  Pedro  Hill,  Cal 145 

Santa  Clara,  Cal 144 

Santa  Clara  Mountain,  N. 

Mex 135 

SantaFe,Ill 107 

SanUFe.  N.Mex 136 

Sontee,  Mont 128 

Santee,  Nebr 122 

Santiago,  Cal 145 

Santiago,  Tex 96 

Sarah  Island,  Miss 84 

Saratoga,  N.T 46 

Saratoga  Springs,  N.  7  . . ..  46 


Page. 

Sargeants,  Nebr 18*2 

Sargent's  ObserTatory, 

Mass 24 

Sartoris,Mias 84 

Sassacos,  Mass 31 

Sangatuck,  Conn 43 

Saunders,  Miss 85 

Sawmill,  111 107 

Sawnee,  Ga 79 

SawtcUe,Mont 132 

Sawyer,  Me 16 

Sawyer,  Mont 131 

Sawyer,  N.J 62 

Sawyer  Island,  Vt 17 

Saxton  Point,  Vt 17 

Saybrook,  Conn 40 

Saybrook,  Ohio 102 

Sayre,N.J 62 

Scanlon,Ark 96 

Scanlon  sugarhouse,  La  —  88 

ScargOiMass 20 

Schaffer  Mount,  Cal 143 

Schaum,Ma8S 20 

Schenectady,  N.  Y 53 

Schermerhom  Island,  N.  Y .  53 

Schmidt,Nebr 122 

Schnackenburg,  Mo 118 

Schodack     channel     light- 

house,N.Y 53 

Schodack  Island,  NY 53 

Schodack  Landing,  N.  7 . . .  53 

Schoharie,N.Y 55 

SchoUHill,Md 73 

School,Kana 124 

School,La 92 

Schooley  Mountain,  N.  J . . .  62 

SchooUionse,  Conn 40 

Schoolhouse,  R.  I 34 

Schoolhouse  cupola,  N.  Y  . .  5^ 

Schoolhouse  Hill,  Conn ....  40 

Schoolhouse  Hill,  Mass ....  31 

Schraalenborg,  N.  J 60 

Schultz.La 92 

Schultz  Mount,  Cal 144 

Schuylkill,Pa 71 

Schuyler.N.  J 62 

Schuyler,  N.  Y 48, 53. 56, 59 

Scipio,Kans 125 

Scltuate,  Mass 20 

Scofield,Conn 43 

Scolia,N.Y 53 

Sconticnt  Neck,  Mass 29 

Scotch  Union,  N.  Y 55 

Scott,Ark 99 

Scott,La 86 

Scott,N.Dak 119 

Scott,Oreg 142 

Scott,Pa 71 

Scott  Point,  Mich 108 

Scottsville,  Kans 124 

Scott8\'ille,  N.  Y 58 

Scoria,  N.  Dak 119 

Scorton  Hill,  Mass 29 

Scorton  Neck,  Mass 29 

Scraggy  Neck,  Maae 29 


Page. 

Scranton,  Pa 67 

Scranton,  S.  Dak 120 

Scrub  Grass,  Ark 98 

Scndder.Hl 107 

Scull, N.J ee 

Sea,  N.J 64 

SeaBreeze,N.J 66 

Seabrook,N.  H 16 

Sea  Girt,  N.J 82 

Sears,Masa » 

Sears,  N.Y » 

Seaside  Park,  Conn U 

Seaside  Park,  N.J 64 

Seattle,  "Wash 142 

Seayiew  House,  Mass 29 

Sebago,Me 16 

Sebo,Kans !» 

Sebouin,  Mich 16" 

Second  Ridge,  N.  Dak 119 

Sedaliaspiro,Mo US 

Sodge,Miss » 

Sedgwick  Peak,  Idaho 141 

Seeber,N.Y ^ 

Secley,  N.  Y 57 

Selden,Conn ^0 

Selden,  N.  Y ^ 

Selden  Neck,  Conn ^ 

Selden  North,  Conn ^ 

Seminole  Peak,  Wyo 1^ 

SerriU,Pa '^^ 

Separation  Peak,  Vyo 133 

Service.  Miss ^ 

Setauket,  Conn *^ 

SeulChoix,  Mich 1^ 

Seven  Black  Feet, Mont....  1» 
Seventh-Day  meetinghoiue. 

R.I « 

Seward,  Me " 

Seward,X.J ® 

Seward,  N.Y ^ 

Sewaren,  ^N.  J "* 

Sexton,  HI ^^ 

Shad  Island,  N.Y ^ 

Shady  Side,  Miss ® 

Shafcr,  Idaho ^JJ 

ShaflTord,  N.Y ^ 

Shailerville,  Conn *J 

Shaler,  Conn JJ 

Shamrock,  La 

Shamrock,  R.I J* 

Shane,  Mont JjJ 

Shanks,  Mont 1*^* 

Sharon  Springs  Hotel,  2f-Y-    ^ 

Sharp,  N.Y Z. 

Sharp  Peak,  W.Va " 

Sharp  Top  Mountain,  G*-  ■    ^ 

Shart.N.Y ^^ 

Shasta,  Cal *^ 

Shaw,  La " 

Shaw.Mont *JJ 

Shawankemo,  Mass 

Shaw's  (Peter)  bam, R I-    * 

SheeU,Mass ^J^, 

Sheep  Creek,  Mont ^ 

SheepHUl,N.J.#*^'re- 
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h.Kans 126 

R.1 34 

and,  ConD 44 

est.  Conn 44 

r 58 

B 83 

Ky 101 

Conn 40 

Mich 108 

nd,N.  Y 68 

92 

Va 78 

nt 130 

.J 66 

^B 123 

TO 132 

ich 112 

1 34 

|fO 133 

i»e,Il.1 34 

.P.)hoa8e,R.I.  34 

nd,  Iowa 116 

onn ,  44 

Y 49 

Pa 67 

85 

84 

98 

Lriz 137 

05 

82 

[it-honse,N.J.  66 

» 84 

m 40 

n 44 

t.  Com) 44 

Qt,  Va 75 

117 

75 

Y 65 

t 130 

8 82 

84 

nd,N.J 62 

[ass 29 

115 

84 

100 

k,Nev.......  140 

62 

95 

r.  J 62 

is 115 

[ass 26 

arf,  Md 73 

90 

63 

180 

Tex 94 

1 84 

118 

^.Y 58 

mntain,  Kev.  141 

in^Cal 143 

Y 49 

I,  123 X3 
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Simmona,  Md 74 

Simmons,  R.  1 84 

Sunpson,  Conn 40 

Simpson,  Tex 94 

Simpson  Mount,  Colo 135 

SimraUfMiss 88 

Singer,  Miss 83 

Single  Hill,  Mass 26 

Sinickson,Pa 71 

Sinking  Creek,  W.  Va 77 

Sinsinawa  Monnd,  Wis 115 

Sippican  churcli,  Mass 29 

Sippican  Neck,  Mass 29 

Sipson  Island,  Mass 27 

Si8SonHill,yt 17 

Sister  Else,  Cal 145 

Sister  Island  light-house, 

N.T 45 

Little  Hill,  N.Y 55 

Sk^erat,  Conn 44 

Skeenes,  K.Y 46 

Skitt,Ga 79 

Skimmerhorn,  Eans 123 

Skylight,  Ark 97 

Sky  Top  Tower,  N.Y 59 

Slade,Mass 31 

SUte,B.1 34 

SlateHiUfConn 40 

Slate  Hill,  R.  I 34 

Slaughter,  La. 92 

Slaughterhouse,  Conn 40 

Sleeping  Bear,  Mioh 109 

Sleepy    Creek    Mountain, 

Md 73 

Sleepy    Creek    Moantain, 

W.Va 77 

Slide,  Mont 129 

SlidOiN.  Y 59 

Slide,  N.Dak 119 

Slingerland,  N.  Y 53 

SUpdown,  Tex 93 

Sloane,  Ark 97 

Sloansville,  N.  Y 55 

Smith,  Ark 98 

Smith,  Conn 40 

Smith,Va 77 

Smith,  Vt 17 

Smith  bam,  R.  1 34 

Smith  chimney,  La 92 

Smither,  Ala 80 

SmithGap^Pa 68 

Smith  Hill,  N.  J 59 

Smith  Island,  Pa 71 

Smithland  gin.  La 92 

Smith  Landing,  Conn 40 

Smith  Point,  Miss 82 

SmithviUe,  N.  J 64 

Smoky  Dome,  Idaho 141 

Snake,N.C 78 

Snake  Butte,  S.  Dak 121 

Snake  Mountain,  Y  t 17 

Snake  Point,  Mont 129 

Sneed.N.J 66 

SnefTels  Mount,  Colo 135 

Snody,N.Y. .,,...,, 46 


Page. 

Snow  Mass,  Colo 134 

Snowy  Mountain,  N.  Y . . . .  47 

Snowy  Side,  Idaho 141 

Snyder,  Kans 123 

Snyder,  Md 74 

Soapstone,  Coon 40 

Soda,Wyo 138 

Soda  Peak,  Idaho 141 

Sodu8,N.Y 40 

Soechtig,  111 107 

Soldier,  Kans 123 

Soldiers*  Home,  D.  C 74 

Solitude,  La 92 

Solon,  N.  Y 56 

Soloiia,Miss 88 

Somer,  Wis 114 

Som6r8,N.J 64 

Somerset,  Mass 31 

Somers  Point,  N.J. 64 

Somerville,  Mass 24 

Somerville,N.J 62 

Sonora,  Cal 148 

Sonsala,  Ariz 187 

Soper,Md 73 

Sopris  Peak,  Colo 134 

Sorrel  Hill,  N.Y 49 

Sounding  Knob,  Va 76 

Sourland,  N.  J 62 

South,  96,  Miss 84 

South.Pa 69 

South  Abington,  Mass 20 

South  Alabama,  N.  Y 50 

South  Amboy,  N.  J 62 

South  Amherst,  Mass 26 

South  Baldface,  N.  H 16 

Southba8e,IU 107 

South  base,  Ind.  T 99 

South  base.  Mass 31 

South  base,  Mich 108 

South  base, Miss 82,83 

Sonthbase,Mo 118 

South  base,  Mont 132 

South  base,  Nebr 122 

South  base,  N.  Y 49 

South  base,  N.  Dak 120 

South  ba8e,Pa 69 

South  base.  Wis 112 

SonthBay,Mas8 24 

South  Bedford,  La 86 

South  Bend,  Ind... 103 

South  Boston,  Mass 24 

South  Boulder  Peak,  Colo . .  134 

South  Chester,  Pa 71 

South  Choctaw,  Ark 99 

South  Dan  vers.  Mass 20 

South  Deerfield,  Mass 26 

South  Dennis,  Mass 29 

South  Egg,  Wis 113 

South  Fork  Mountain,  Cal . .  143 

SouthFox,Mich 108 

South  Franklin,  Tex 95 

South  Hadley,Mass 26 

South  Hadley  Falls,  Mass . .  26 

South  Hill,  Idaho 141 

SouthHUl,lf.  Y., 57 
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8oathIsluid,MiM 88 

Soath  LeagueXkUnd,  Pa . . .  71 

South  Hanltou,  Mich 106 

SoathPetticklsUnd,  Maaa.  20 

South  Pocaaaet,  Moaa 29 

South  Point,  Ohio 108 

South  Pond  Bock,  Conn ...  40 

Southport,  Conn 44 

South  Portamouth,  K.  I . . . .  35 
South  Promontory  Houn- 

tain,Utah 138 

South  Pueblo,  Colo 134 

South  Putnam  Peak,  Idaho .  142 

South  Ridge,  Idaho 141 

South  River,  Colo 136 

SouthRock,  R.1 35 

South  Tent,  Utah 130 

South  Wellfleet,  Maaa 27 

Southwest  baae,  Ga 80 

Southwest  Ledge,  Conn 40 

South  Whitehall,  Gonn....  44 

Southwood.La OS 

Souvenir  angarhouae,  La. . .  02 

Spaniah  Fork,  UUh 138 

SparIaland,R.1 35 

8pirTOwhawk,N.Y 45 

Sparrow  Point,  Md 73 

8parU.X.J 80 

Spear,  Va 70 

Spearville,  Kans 127 

^Mctacle  Ishind,  Mat»a. ...  30 

Spectacle  Reef,  Mich 108 

Speculator,  N.  Y 47 

Spencer,  R.1 36 

Spencers  Comer,  N.  Y 50 

Sperry,  Conn 40 

Sperry,N.Dak 120 

8pieseMill,Ill 107 

Spindle,  Conn 44 

Spink  Hill,  Conn 40 

Spirit  Mound,  Kebr 122 

Spithead,  Misa 85 

Split  Rock,  Minn 115 

Split  Rock  Point,  K.  Y. . . .  45 

Spofford,  Tex 06 

Bpdkane  Falls,  Waah 142 

Sprague,  Maaa 20 

Sprague,  Me 15 

Spread  Eagle,  Mont 128 

Spring,  Ark 07 

Spring,  Mont 132 

Spring  Creek,  lU 106 

Springfield,  La 92 

Springfield,  Masa 26 

Springfield,  2febr 122 

Springfield,  N.J 62 

Springfield,  Wia 114 

Spring  Gardens,  Md 73 

Spring  Green,  Wis 114 

SpringHillAcademy,Maa8.  20 

Springside,  Kans 124 

Spring\'ale,  Wia 114 

Springrille,  Ind 103 

Spronl,  N.Y 58 

Spruce,  Mont 129 


.Spruce,  W.Va 78 

I  Squam  Head,  Masa 27 

,  Squantnm,  Masa 24 

Square  Bluffs,  Colo 184 

Square  Butte,  K.  Dak 119 

Square  Mesa,  N.Mex 186 

Squaw,Idaho 141 

Squawbetty,  Maaa 81 

Squires,  Mont 131 

Stabler,  Md 73 

Stackhouae,  Pa 68 

Stage  Harbor.  Mate 27 

SUhl,  Kans 124 

Stambonl,  La 80 

Stamford,  Conn 44 

Stamp,  Mies 86 

Standard  Sugar  Refinery, 

Mass 24 

Standish,  Maas 20 

Standpipe,  Mo 117 

Stannard  Rock,  Mich 107 

Stanton,  Mich 100 

Stanton,  K.  Dak 119 

Stanwick,  Conn  44 

Star,  Conn 44 

Star,Idaho 141 

Star,  Tex 96 

Stargut  Island,  R.  1 35 

Star  Landing,  Miss 82 

Starling,  Ark..... 90 

SUrPeak,  Nev 140 

Starr.IU 107 

Starr.K.Y 48 

Starr  King,  K.  H 16 

Star  angarhouae,  La 82 

State  Land,  Miss 82 

State  Levee,  Miss 88 

State  Line.  Miss 82 

State  Line,  S.  Dak 121 

State  Lino  Peak ,  Ne v 140 

State  Reform  School,  N.  J . .  62 

State  Spring8,W.Va 78 

Statesville,  N.C 79 

Station  23,  Colo 134 

Station  24,  Colo 136 

Station  28,  Colo 136 

Station  33,Colo 135 

Station  81,  Colo 186 

Station  B,Tex 95 

Station  D,  Tex 94 

Stations,  Tex 95 

Staunton,Va 76 

Stealer,  Md 74 

Steena,Conn 40 

Steep  Brook,  Mass 31 

Steilaooom,  Waah 142 

StoUa,  Mias... 88 

Stalla  Bugarhouae,  La 86 

Stolton,  N.J 63 

Stophena,  N.J 68 

Stephens,N.Y 63 

Stephenson,  Md 74 

Starling,  Ark 98,99 

Starling,  Kans 126 

Stevens,  Cal 143 


P»6«. 

Stovena,B.1 3& 

Stevenson,  Ark tt 

Stovenaon,La K 

Stovenaon,  N.Dak 119 

Stow»rt,N.Y U 

Stewart,  Pa 71 

Stewart,Tex B 

Stewart, Wis lU 

Stewart  angarhoose,  La. . . .    tZ 

8tlok,Fla » 

Stickney,  Mont 130 

StiUwater,  Mont 131 

Stlpa<in,N.J 84 

StipaonIaland,N.J « 

StirilBg,  N.Y 55 

Stookbridge,  Wis US 

Stockdale,  Kans m 

Stock  labnd,  Mias M 

Stockport,N.Y B 

Stokea,Mi88.vr « 

Stone  Arabia,  N.r » 

Stone  Hill,  Conn 40 

Stone  Houae.N.Y S3 

fltone  Mountain,  Ga 40 

Stone  Quarry,  Ey 1<>1 

StonewaU,  Mass 31 

SConingten,  Conn V 

Stony,N.J « 

Stony  Creek,  Coon 41 

Stony HiU, N.Dak !» 

Stony  HiU,S.  Dak m 

Stonyman  Mountain,  Vs. . .    7S 

Stony  Point,  Mich Ul 

Stony  Point,  N.  J M 

StonyPoint,N.Y « 

Storr  Monnnont,  Cooa ....     40 

Stout.N.J M 

Stow,  N.J « 

Strader,  N.  Y ^ 

Straitamouth  light-house, 

Maaa « 

Straahurg,  Va 7« 

Stratford,  Conn ** 

Stiatford  Shoal,  N.  X » 

StrathamHill,N.H i« 

Strawberry,  Cal "* 

Strawberry, N.Dak U» 

Strawberry  HiU,  Haas A 

Street,  trtah 1» 

Streeta,Va ^ 

Strlokler,  Ark ^ 

Stringtown,  N.  J * 

Striped  HiU,  Cal "* 

Strong.Masa 27 

Strong,Mo 1" 

Strong,  Va ''^ 

Strothers,  Misa ^ 

Stabbfl,  Kans 125 

Stubbs,  Mont ^ 

Studley,Masa ^ 

Stomp,  La ^ 

Stump  Neck,Md '* 

Stnrgeon,  MJoh 1* 

Stnrgeon,  Mont ^ 

Sturgeon  Point, NT * 
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Storgifl^Mioli 142 

8tD7YeMnt,N.Y....^ 68 

Styles  Vt 17 

Soeooiiesset,  Maes 19 

Suffolk    cordage     fiBetoiy, 

Mass 24 

Sngar.Ark 96 

SngarHlUK.Y W 

Snxar  Island,  Mich 110 

8ngarLoaf,Cal 143 

Sagarloaf,  Conii 41 

SugarloatUl 107 

Siigark»f;i]id.T 90 

9aKarloaf,Hd 73 

Sngarlo«tli:ont 180 

Siijarioaf,Va 76 

Sugar  Loaf,  TV.  Ya 77 

Sngarloaf  Hm,B.1 35 

Svgmrioaf  Hotel,  Mass 26 

SngarkMf      Mountain, 

Owg 142 

8oUy.S.Dak 121 

SniphnrPeak^Cal 144 

Soiphnr  Springs,  Kans 124 

Satphor  Springs,  Mo 117 

Saltan  Monnt,  Colo 136 

8iimac,Tex 96 

SQnimer,Md 74 

Stmim«r,Mass 24 

SommerlioiMe,  Mau 21 

Sammsxrillo,  Conn 44 

SmnmenviUe,  W^  Ya 78 

Siimmit,F]a 80 

SiiBmiit,N.Y 56 

SimimitHiU,Pa 09 

8iiBunltPeak,Cal 143 

Summit  Peak,  Colo 136 

Sunday  Cone,  N.  Mex 137 

SoBda7Peak,Cal 144 

Simderland,Maa8 26 

Sonliower  Landing,  Miss . .  82 

SimkenBock^N.Y 46 

SannysidcArk 99 

Son  Prairie,  Wis 114 

San  River,  Mont 130 

San8et,Ariz 136 

Snrgett,  Miss 86 

Sonnit  Creek,  Mass 29 

Sir»in,Ark 96 

SwalcN.Y 66 

Swtllow  Rock,  HI 107 

Svimp,  La 92 

Swamp^Miss 84 

Swampsoott,  Mass 21 

Swan  H01,Conn 41 

Swansey,  Mass 81 

SwataraGatpfPa 69 

Sw«at,Ga 79 

Swedesboro,  N.J 66 

Sweet  Grass,  Mont 128 

Sweet  HiU,  Conn 41 

Sweet  Water,  Cal 143 

Sweetwater,  Tex 94 

Swensherm,  N.  Bak 119 

SwiA  Hill,Maas 29 


Page. 

Swinson,Tex 03 

Switchback,  Pa 69 

Sycamore,  Mass 31 

Sycamore,  Miss 84 

^dney,  tall  chimney, 111..  106 

S5kea,Tex 94 

SynMnise,N.Y 40 

Table  Cliii;  Utah 189 

Table  G^,  Tex 96 

Table  Monnd,  Kans 124 

Table  Rock,  Idaho 141 

TableRock,N.C 79 

Table  Rook,  W.  Ya 78 

Taoony,  Pa 60 

Taff,  Tex 94 

Tliggart,Del 72 

TWl,Mont 129 

TaloottiConn 41 

TaUPine,  Miss 86 

TUlTTee,N.Y 60 

Tangent  Peak,  Utah 188 

Tanner,  K.Y 49 

TaoaPeak,  N.Mex 135 

Tape,La 92 

Tappahannock,  Ya 76 

Tarantula,  Tex 93 

TBrbert,Miss 85 

TareShirt,Me 16 

TarognaPeak,Nev 140 

Tarpaulin  Cove,  Mass 30 

Tashaa,Conn 44 

TaB8el,N.Y 56 

Tatham,N.J 64 

Taanton,Ma8S 31 

Taanton,N.J 64 

Tarem  Island,  Conn 44 

Tawas  light-honse,  MIcfa ...  109 

Tawas  Point,  Mich 109 

Taycheedah,  Wis 114 

Taylor,Conn 41 

Taylor,Iowa 116 

Taylor,La 92 

Taylor,Md 78 

Taylor,Mo 118 

Taylor,Nebr 122 

Taylor,N.Mex 136 

Taylor.N.Y 46 

Taylor  Mount,  !N.  J 63 

Teoolote  Peak.  K.  Mex 136 

Tecum seh    Presbyterian 

chnrGh,Mich 110 

Tedro,Kans 125 

Teflt,R.1 36 

Tehachapai,Cal 144 

Tekamah,Nebr 122 

Tele,Mont 130 

Telegraph,  Conn 41 

Telegraph,  Mass 31 

Telegraph,  Miss 83 

Telegraph,  R.  I 35 

Telegraph  HiU,  Me 13 

Telegraph  pole,  Ya 75 

Telescope  Mountain,  Cal . . .  144 

Teller.N.Y 53 

Temescal  Mountain,  Cal . . .  145 


Page. 

Tempos  EnoD,  Mass 30 

TenEyck,N.Y 53 

Ten  Hill  farm,  Mass 24 

Ten  Mile  Point,  Pa 69 

Tennessee,  Mias 84 

Ten  Pound   Island  light- 
house, Maes 21 

TerhuncN.J 69 

Terrapin.La 87 

Terrapin,Mo 117 

Terrebonne,  La 92 

Terrene,Miss 83 

Terry,Mass 31 

Terry,Mont 130 

Terry,N.  Y 53-59 

Tetilla  Peak,  N.Mex 136 

Teton,  Mont 130 

Texaa,La 88 

Texa8,Tenn 100 

Texas  Hill,  Tex 95 

Thatcher  Island,  Mass 21 

Thayer,  Conn 41 

Thayer  Hill,  Mass 21 

Thebes,IU 107 

Thicketty,  N.  C 79 

Thirty   MUe  Point   light, 

N.Y 50 

Thistle.N.Y 56 

Thoraas,La 92 

Thomas.N.  Y 48 

Thomas,Pa 68 

Thomas  Bald.  N.  C 70 

Thomas  Peak,  Arie 138 

Tfaompson,Cal 148 

Thompson,  Conn 41 

Tbompson,IlI 107 

Thompson,  Kane 124 

Thompson, La 92 

Thompson,  Mass 21 

Thompson,  N.  Mex 136 

Thompson, N.Y 56 

Thompson,  Ohio 102 

Thompson,Tex 94 

Thompson  Butte,  S.  Dak ...  121 

Thompson  Island,  Mass  ...  24 

Thompson  Peak,  Cal 143 

Thompson  Point,  N.  J 67 

Thorn  Point,  Ark 99 

Thomton,Mo 118 

Thoroughfare    Mountains, 

Ya 76 

Thorp,  Conn 44 

Thousand  Lake,  Utah 130 

Thrasher,  Mass 31 

Thrasher,  Miss 84 

Three,Pa 72 

Three  Bridges,  N.  J 63 

Three  Canyon,  Mont 129 

Three  Islands,  Mont 130 

Three  Point,  Idaho 141 

Three  Ridge,  Ya 76 

Three  Rivers,  Mass 26 

Throe  Rivers,  Mich 1 12 

Three  Trees,  Aria 137 

Throckffl«^rtSP.^viiO -OV  i? 
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Thtiiid*;rhe4id,  N .  C 7* 

T  hn  ti  d  er  Moun  UJU .  Cal 144 

ThiirloTf ,  l*a. . . , 72 

ThntTnftn,  Ti»v».-- *..  Ufi 

tbiimiaii,  Toi *.  B3 

Tibbeit  roint  ILght-homc^ 

K.  Y.. .„._,.....  45 

Tibbjfc.Nev .,_.....  IW 

Tier,  E.  !„...,... .-..  35 

TilpaugH,  K.Y 63 

Tittvball  i  c'T  li  tf  b  t  Jioune,  La  . .  W 

Tinker  InlaDii  MaiiJi 21 

TinnicQiw,  Pa* 72 

Ti0giK  N  J^. «  87 

Tiogfl.ra,.*. 72 

Tipton,  Ad* .....*„,,  133 

Tipton.  Kadi.... — -.-  124 

TipTop.Mdtit..-. 12$ 

Tubing  Tarrl  VUh. X^B 

TiverlttD,  KI .,*, aS 

TubfitH 0.  K.Dak , . * ^  lift 

TdbMA'co  Row.Ya., *,  87 

ToUdlcnm  Pe«k,  Ner U& 

TolisJo,  tJhirt ...*.  102 

Tomlin,  N.J..... .,,.  ST 

Tomi i ti  I Hkuii] ,  N.  J. ..,.,. .  QT 

TdDiLwandii,  N. T ,».  50 

To£ikiiu  Inland,  V&.. ,*,*..  72 

Tonllcit  Hiigarb ousts  I^i^'  -  **  ^^ 

T(jptJ>B,r4 , .,«  M 

TuqiicnrQl*?,  T  Ub  .-*•....,  .  138 

TorpUy,Mj«ji...... -,-,.,*  83 

Tortey  Poakt  C0IO .........  IM 

Tory,  Conn..  *......,,,. —  41 

ToHtim,  Muni  . . . . . . ,  * . .  1^1 

TotteaviUcN.J 03 

TonrteUot.RI 35 

Towi>r,La ,.._,.._,,  S& 

TowLT.N.H 16 

Tower  Hill,  R,  I 25 

TowoitetjR, I  ....-,.. SS 

TnweAPtNeck,E.I ftS 

To'ir  nijfld.  Ark * m 

Town  Bank.  N.J- 04 

Town  Hill, Mii*a....- 24 

TffwiiFo«t>Coiiii  ,..* It 

Towniead.  N.J »....,...  09 

Town»end,Okio.. 102 

TowndLmd    MouDtain,    W. 

V*.*,...*.. 78 

f  oy  «1kj  Dome,  l^my ........  140 

Trswk.  Myn t  * ,.* * , , ,  13 

TmoJ',  N,  Y., 53 

Traluer'a  mill,  P*  . . . 72 

TtanqniHty,  K.  J...», 03 

TrAiisrurpMont..,*..**....  1341 

Trarcr,  N.  T .,.  63»5fl 

Tra vorte  Pol  lit,  Mf  eb 1 07 

Tmveaiy,  8.  Dak ..........  izl 

Tr^spaniy,  Colo ..„.  n4 

Tr*gar,Lft-, *..,., m 

Tiwgai-i,  Lji......„ ...,  02 

Trembka  tt  Pd  at ,  N .  Y  „  - ,  4S 

TMjnt©n,>'.  J,, .,..,.,  03 

Ti^atoD.X.Dftk*., ........  liS 


TrlbofiHill  N.  T.- 65 

Triloba,  Mioii..,.,-......,,  108 

Triloba,  Kebr... .«,„.....  122 

Trinidad,  Colo lOfi 

Tripod,  N.J ,. «T 

Ti'l8L,Lfi„ , ..  SB 

Troiat,  Mo. ., US 

Troy,  N.  Y .,,,  53 

Tratn  anabiirg,  N .  Y B7 

Trumbull,  Conn...........  14 

Truro,  Mau. * ....  SO 

Try  on.  Conn *.,„.,*...  41 

Tuckabo*?,  N.  J -  85 

TiirkannLk.  Man!i........  SO 

I  Tnckprro^ru,  N.  J .  65 

I  Todur  tmiHibi,  KiUft  .......  21 

j  Tuft  Ccfllegf*.  Mau 24 

!  TnftllHl,  Mw» .-,  26 

TnloroBo,  K.  Mnx. .  - . 13" 

Tulip  irf^Ut  Conn. ... ■11 

Tuniqa  InUnd,  La^.......  92 

Twuiea  I^indinK*  La &2 

TunKMont...,..-. 130 

Tureand,  La,. .........  88 

Turk,  N.Y. *.....„.* 6« 

I  Tiirkey,Ky. 101 

,  Turkey,  Tex. SO 

1  Turkey,  Ya.... 77 

TurkryHQUMau........  ai,24 

TurkpyBiU,  Ph.. flS 

Tttfki^y  Point,H,  J*..*.,-.  67 

Turk  Hill,  N.T. ...,,.  49 

Turk  M  Moantaiui  Ya*  • .  - , , .  76 

Turner,  Ark.... ,..-.  W 

Turner,  Miis i2 

Turiit^r,  N.  Y... 5T 

TunnoTf  Tox. ...  93 

TwfwiuHtab,  N.  C..,.,, 7ft 

Tuxia  iHland,  Conn 41 

Tw&«dy,  Mont....... ,  1J8 

Twin,  Ark....,, .,„.  Oft 

Twiii,  N.Y,... 47 

TwinHolbjw.Mo ...  117 

Twin  Mound, Kana lU 

TwinPmk,  Cal .„..  UZ 

Twlna.N.Moi.., lift 

TTTlnSiBlera.Tfli  ........  S^ 

Two^Kuna- „.,-,  12fi 

Two^M  ile  BeacK  3? .  J  - . . , ,  -  07 

Twopenny  Loaf,  Masii. ....  U 

rwotiiM  Mount,  Nev. . ....  1*0 

Two  Tnoe,  Mii«8... ..„....,  fB 

Tiro  Tr«fi  laland ,  Cotin ....  41 

Tyler,  N.Y,„... 48 

Tyncana,  Ya 77 

Tyaon^Md 7a 

UdcMirt ., 82 

TIhD,Mo(iit ,.  130 

TTaoaji  HIU,  Coan ......  41 

V acjw ^  lUct,  Coon  ... . .  41 

Undo  Jo*-.  Mo 118 

Uni^ompahgTf*  Peak,  Colo. .  135 

TTnilorhill.N.  Y-,,,, «B 

Union,  WjB .-  116 

tJnfon  Chap«l,  M«i«......  m  \  Yjatai 
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VidElia,lA 88 

Vieja,  Ter 95 

Tieii]ia,Mo 117 

Vieiina,N.Y 48 

View,  N.J 65 

View  Tree,  Va 75 

V1gne8,La 02 

Villa  Vkta,  La 87 

VUlageHill.R.! 35 

VlUe,Mia8 85 

Vine  Creek,  Cans 124 

Vinegar  Hill.  Conn 41 

Vineland.N.J 87 

Vineyaid.N.Y 54 

Viola,La 92 

Virfil,N.T 57 

Virginia  City,  Nov 140 

Virginia  Peak,  Not 140 

VieeheeFerry,  N.Y 54 

V{ata,La 87 

Vly.N.Y 58 

Vohn's  sugarhooae,  La  —  92 

Vo]cano,NeT 141 

VonPool,La 9Z 

Vreeland,N.J 63 

Vrooman,K.Y 64 

Voe do  TEaa  Hotel*  K.  I. . .  35 

VnIean,Hlcli 107 

Volgary.K.Y 60 

Waaa,UUh 139 

Wacbosett,  Mass 24 

TVadams  Grovo,  111 104 

Waddelhoase,A£iaa 88 

Wade,  La 92 

WadePeak.Cal 144 

Wadeworth tower,  Conn...  41 

Wagner.  Hont 130 

Wagner.N.Y 45 

Wabginiont,  Conn 41 

WahgnyheHoontoin,  Cal.  144 

Waite,Ka88 24 

Wakeaeld,Ark 97 

Wakefield,  R.  1 85 

Wakeman,  Kans 124 

Walden  lalandfConn 41 

Waldo.  Kana 124 

WaldwiGk,Wia 115 

Walker,  Ark 96 

Walker,Maa8 31' 

Walker,  Tenn 100 

WaIl,Moni 129 

Wallace,  Minn 116 

Wallace,  N.J 63 

Wallace,  Tex 95 

Wallaoe  Knob,  Ark 96 

Wallace  sogarhouae.  La . . .  88 

WaUack,  Conn 44 

WallawaUa,  Waah 142 

WaUingfocd,  Conn 41 

Wanwood,Ark 90 

Walnnt,ATk 98 

Walnnt  Bend,  Ark 98 

Walnut  HUl,  Conn '  86 

Walnnthoase,  Miaa 83 

Walnnt  Point,  Mias 83 


Page. 

Walton,  Kana 126 

Walton,  Miaa 84,85 

Walworth,  N.Y 49 

Wampoaaet,  Conn 36 

Wampaville,  N.  Y 48 

Ward,  Nebr 122 

Wardell,Ark 98 

Ward  Hill,  Maaa 26 

Warebam.  Maas 30 

Ware  Hill  flagstaff,  Maaa . .  21 

Warfleld,  Ark 08 

Warfield,Mi8a 83 

War  Gap,  Tenn 100 

Warner,  Ark 99 

Wamer,N.Y 59 

'Wamioott,La 88 

IWamock,Ala 81 

I  Warren,  111 103,104 

'  Warr©n,Pa 67 

Warron,E.1 36 

Warren  Obaervatory ,  Conn .  44 

Warren  Peak,  Cal 143 

Warreneville,  Ohio 102 

Warrenton,  Mias 84 

Warrenville,  N.J 63 

Warrior  Mountain,  N.  C . . .  78 

Warsaw,  Ark 98 

Waraaw.Ill 106 

Warwick,  Mass 26 

Warwick  beacon,  B.  I 35 

Warwick  ligbt-house,  R.  1 .  36 

Warwick  Neck,  R.  1 35 

Waseoto,  Ky 101 
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LETTER  OF  TRANSMITTAL. 


Oambbidoe,  Mass.,  November  7, 1893. 
Sib  :  I  send  berewith  for  publication  as  a  bulletin,  if  acceptable  to 
you,  the  manuscript  of  a  paper,  and  drawings  to  illustrate  it,  upon  the 
fossil  cockroaches  of  Korth  America.  The  paper  was  partially  com- 
pleted and  most  of  the  drawings  were  made  at  the  termination  of  my 
connection  with  the  Survey,  and  has  since  been  finished  in  such  leisure 
as  I  coald  command. 

Yours,  respectftilly, 

Samttel  H.  Soxjbdeb. 

To  tlie  DiBEOTOE  XJ.  S.  Geological  Subvey, 

WashmgUmy  D.  0. 
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REVISION  OF  THE  AMERICM  FOSSIL  COCKROACHES. 


By  Samuel  Hubbard  Souddeb. 


INTRODUCTION. 

When,  in  1879, 1  published  my  Paleozoic  Oockroaches,^  in  which  a 
revision  of  the  species  of  the  whole  world  was  attempted,  I  had  seen 
bat  nineteen  specimens  from  Korth  America,  belonging  to  seventeen 
8x>ecie8  and  seven  genera.  To-day  more  than  three  hundred  American 
specimens  have  passed  under  my  eye,  besides  fifty  from  the  Triassic 
rocks  and  a  very  few  from  the  Tertiary  series^  and  from  the  Paleozoic 
series  alone  there  are  here  recognized  one  hundred  and  thirty-two 
species  (not  including  some  indeterminate  forms)  belonging  to  fourteen 
genera.  As  I  have  published  from  time  to  time  in  various  places,  but 
principally  in  the  Memoirs  of  the  Boston  Society  of  Natural  History 
(collected  in  Vol.  I  of  my  Fossil  Insects  of  North  America),  a  consider- 
able number  of  species,  and  as  a  still  larger  number  have  since  accumu- 
lated, thanks  to  recent  exploitation  of  the  Carboniferous  deposits  of 
eastern  America,  it  has  seemed  advisable,  in  publishing  the  new  forms, 
to  bring  together,  either  by  reference  or  by  description  and  figure,  tbe 
whole  body  of  information  at  present  available,  in  order  to  gain  a  place 
for  a  new  departure. 

Accordingly,  I  have  interpolated  the  descriptions  of  new  forms  in  a 
systematic  list  of  all  the  species  yet  recovered  from  the  rocks  and  have 
added  such  tables  as  may  enable  one  the  more  readily  to  determine  any 
new  material  that  may  come  to  hand  and  to  make  comparisons  with 
such  as  prove  their  nearest  allies.  With  the  publication  of  this  essay, 
moreover,  all  the  species  hitherto  described  will  have  been  figured. 
All  the  additions  made  at  the  present  time  belong  to  the  Paleozoic 
forms.  Several  species  before  described  are  here  figured  for  the  first 
time. 

NEW  LOOALITIES  FOB  FOSSIL  OOGKBOAOHES. 

The  recent  extension  of  our  knowledge  of  our  Paleozoic  cockroaches 
is  very  largely  due  to  the  exploitations  of  two  localities,  one  in  West 
Virginia,  through  the  instrumentality  of  Mr.  B.  D.  Lacoe,  of  Pittston, 
Pa.,  the  other  in  Ohio,  through  the  labors  of  Mr.  Samuel  Huston,  of 
Steubenville. 

uiqiTizea  dv  %_iv^v^x^^- 
<  Mem.  BoBt.  Soc.  Kat.  Hist.,  Ill,  23-134,  pi.  2-6;  Fosa.  Ins.  N.  A,  I,  43-158,  pi.  2-6.0 

11 


12 


AMERICAN   FOSfllL   COCKROACHES. 


I 


The  West  Yirginia  locality  iss  at  CasavilJe,  Moiiougali 
far  frotii  Morgautowiu  and  the  specimena  were  fuuiul  i 
above  the  Wayiiesburg  coal,  in  what  1b  termed  by  Pr 
the  Daiikard  Creek  series,  and  referred  very  positive! 
Prof-  W,  M.  Fontaine  to  the  Permian,  The  biattariao 
far  determined  i8  nnqneetionably  younger  than  any  kti 
Pennsylvania  ami  Illinois  rocks,  on  which  we  have  hith 
largely  for  our  knowledge,  and  consistrs  of  a  vast  asseml 
which  will  iindoitbtedly  be  iiiereased  by  farther  search* 
ftfty-aix  specif^s,  belongmg  to  five  genera,  the  bulk  of  tl 
species)  to  Etoblattina. 

The  Ohio  locality  lies  at  the  edge  of  the  township  of 
Wills  Creek,  in  the  near  neighborhood  of  Stenbenvillej  Je£ 
and  though  far  lesa  extensive  and  less  thoroughly  worl 
ville,  has  already  yielded  twentj-two  species  belonging  t^ 
of  which  the  larger  number  (seventeen)  belong  to  Etobl 
others  to  the  genera  represented  at  Cass  ville  by  more 
specieB. 

It  is  a  curions  fact,  to  which  I  called  partial  attent 
describing  some  of  them,  that  th&se  species  represent  foi 
a  distinct  group  of  cockroaches  of  the  genera  Etoblat 
bbittina^  characterized  by  great  length  and  slenderness  i 
inediau  areaj  by  a  remarkable  opennoBs  of  the  nenratioi 
of  the  tegmina,  and  by  their  £re<iaeutly  exceptional  leugl 
ncsB,  They  comprise,  indeed*  nearly  Tf*  per  cent  of  the  s 
two  genera  at  Eichmond,  and  hardly  occur  elsewbereexc^ 
ville,  where  they  compose  about  2o  per  cent  of  the  si>eci< 
genera.  The  only  oeenrrence  of  a  Bimilar  form  in  Europi 
elon(fnM  from  the  lower  Dyas  of  VYeissig,  Saxony,  The 
this  type  of  cockroaches  is  the  characteristic  feature  of  I 
must  place  this  fauna  high  in  the  series,  as  the  stratigraf 
itself  warrants.  Its  horizon,  according  to  Mr.  Huston, 
carefully  explored  the  location,  is  in  tVie  Barren  Coal-nie 
above  the  criiioida!  limestone. 

It  IS  remarkable  that,  notwithatanding  the  close  relati 
eral  features  of  the  two  rich  faunas  of  Cassville  and  Bi 
afngle  species  has  been  found  common  to  the  two.  One  s 
1  formerly  regarded  as  found  in  both,  but  a  closer  studj 
that  there  are  in  this  case  two  very  nearly  allied  forms, 
accordingly  separated  in  the  present  paper.  Further  t 
one  or  two  exception's/  no  American  species  has  been 
different  pla<^s,  and  without  exoeption  the  American  sp< 
pleteiy  distinct  from  the  European. 


<Oii«  of  tbeiiG  Sa  £tobl^ttiita  hatteata,  iv.  vhich  u  friif^L-atcjDnitBtliig  of  the  nojil 
fruiii  BeU&irfi,  QMq,  la  referred  ta  une  of  the  tegiuiDA  (withoot  tbe  luial  u«a  p 
^       e.  W.V». 
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The  enlargement  of  our  vision  is,  however,  not  entirely  dae  to  the 
new  forms  from  Cassville  and  Eichmond,  but  also  to  the  increase  in 
the  number  of  species  known  from  old  horizons.  Thus  the  Rhode 
Island  coal  field  has  now  furnished  a  dozen  species,  including  a  new 
genus,  while  new  localities  in  the  Western  Interior  coal  basin  have 
increased  their  fauna  to  seven  species,  and  certain  additions  have  been 
made  to  other  fitunas  already  partially  known.  The  following  lists  of 
faunas  will  prove  of  interest  and  show  the  geographical  distribution  of 
the  species: 

The  We9Um  Interior  coalfield, 

Promyl acris  harei  ( Mo. ) .  Etoblattina  occidentalia  ( Kans. ) . 

Paromylacris  clintoniana  (Mo.).  Anthracoblattina  americana  (Mo.). 

Etoblattina  clintoDiana  (Mo.).  Ory etoblattina  laqueata  (Mo.). 
Tenusta  (Ark.). 

The  Eaatem  Interior  coalfield  (lUinois). 

Mylacris  elongata.  Paromylacris  ampla. 

authracophila.  triangularifl. 

gnrleyi.  Lithomylacris  simplex, 

ampla.  Archimylacris  pancinerris. 

antiqna.  Etoblattina  mazona. 
Promylacris  testado.  hilliana. 

ovalis.  Progonoblattina  colnmbiana. 

rigida.  Oryctoblattina  oocidua. 


Paromylacris  rotunda. 


The  Acadian  coalfield. 


Mylacris  bretonensis.  Archimylacris  aoadica. 

heeri.  Petrablattina  sepnlta. 

The  Bhode  Island  coalfield, 

Mylacris  packardii.  Etoblattina  gorhami. 
Microblattina  perdlta.  exilis. 

fitoblattiua  illustris.  reliqua. 

scholfieldi.  latebricola. 

olarkii.  Gerablattina  scapalaris. 

sp.  fratema. 

The  Appalachian  coalfield  {Pennsylvania), 

Mylacris  priscovolans.  Lithomylacris  pittstoniana. 

ludfaga.  pauperata. 

oarbonom.  Kecymylacris  lacoana. 

pennsylvanioa.  heros. 

mansfieldi.  Archimylacris  parallela. 

ovalis.  Etoblattina  lesquereaxii. 

Paromylacris  plnteus.  Gerablattina  fascigera. 
Lithomylacris  angusta. 
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BULL-UA. 


The  Barren  CoaUmeasuree  at  Richmondf  Ohio. 


Etoblattina  fossa. 

strigoBa. 

JefferBoniana. 

fasciata. 

ramosa. 

willsiana. 

maledicta. 

benedicta. 

funesta. 

exsensa. 

tenuis. 


Etoblattina  hnstoni. 
hastata. 
margin  ata. 
gracilenta. 
stipata. 
variegata. 
Gerablattina  apicalis. 

richmondiana. 
minima. 
Poroblattina  longinqua. 
ohioensis. 


The  Dunkard  Creek  eeriee  at  Caaevillef  W.  Va, 


Etoblattina  lata. 

sagittaria. 

mediana. 

oyata. 

debilis. 

balteata. 

patiens. 

mucronata. 

detecta. 

exigaa. 

residua. 

funeraria. 

expuncta. 

aperta. 

eakiniana. 

accnbita. 

expulsata. 

gratiosa. 

macerata. 

immolata. 

mactata. 

communis. 

exsecuta. 

arcta. 

pra'dulcis. 

angusta. 

macilenta 

rogi. 


Etoblattina  expngnata. 
obatra. 
imperfecta, 
secreta. 
inviaa. 
occulta, 
defossa. 
recidiva. 
Gerablattina  inculta. 

perita. 

diversinerris. 

casBvici. 

abdicata. 

concinna. 

nnifomiis. 

pormauoDta. 

permacra, 

eyersa. 

dedncta. 

radiata. 

lata. 

rotundata. 

ovata. 
Anthracoblattina  virginiensiB. 
Poroblattina  gratiosa. 

fossa. 

complexinervis. 
Petrablattina  hastata. 


TABLES    OF    DISTRIBUTION    OF     AMERICAN    AND    EUROPEAN    FOSSIL 

COCKROACHES. 

The  following  table  presents  in  a  summary  form  the  number  of  species 
of  the  difterent  genera  of  cockroaches  found  in  the  American  Paleozoic 
rocks  in  each  of  the  difterent  coal  basins  and  in  the  two  special  locali- 
ties in  Ohio  and  West  Virginia  where  the  greatest  number  of  species 
have  been  found.  It  summarizes  the  foregoing  lists.  The  horizontal 
line  separates  the  Mylacridje  and  Blattinariie.  ^  t 
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le  showing  the  geographical 

diatribution  of  the  American  Pateozoio  genera. 

in. 

Western 
Interior 
(Mis- 
souri, 
Arltan- 
sas,  Kan- 
sas). 

Eastern 
Interior 
(Illinois). 

Acadian 
(Nova 
Scotia, 
Cape 

Breton). 

Rhode 
Island. 

lachian 

(Pennsjl- 

vania). 

Rich- 
mond, 
Ohio. 

Cassville, 
W.  Va. 

Total. 

5 
3 
3 
1 

2 

1 

6 

14 

) 

1 
1 

4 

is 

1 
3 
2 

5 

ri8 

4 

jg 

2 

la 

1 

I 

ns 

1 
2 

1 

1 

1 
1 

3 

3 

8 
2 

17 
3 

86 
15 

1 

67 

1. 

21 

utina.... 

1 

2 

tina 

1 
1 

1 

na 

1 

2 

i 

2 

3 
1 

5 

a........ 

1 

9. 

7 

17 

4 

12 

15  i                22 

56  '           133 

ct  that,  with  the  very  considerable  increase  shown  to  have  been 
the  number  of  known  species,  hardly  a  single  one  of  them  has 
nd  at  two  distinct  localities,  lends  importance  to  the  right 
ation  of  the  horizon  at  which  each  species  has  been  found  and 
)robable,  with  the  further  extension  of  our  knowledge  of  their 
ion,  the  advantageous  use  of  these  fossils  in  delicate  discrimi- 
►f  the  age  of  rock  deposits.  Accordingly,  as  a  first  step  in 
itioii,  I  have  drawn  up  the  succeeding  table,  showing  the  rela- 
)gical  age  of  each  of  the  American  species,  the  species  them- 
iig  arranged  systematically,  but  excluding  from  the  list,  as  at 
mimportant,  the  three  Tertiary  species.  In  this  table  I  have 
eparated  the  species  from  the  true  productive  Coal-measures, 
e  the '* Millstone  Grif  and  below  the  "Barren  Coal-meas- 
0  an  upper  and  lower  series,  endeavoring  as  far  as  possible  to 
latter  correspond  to  the  coals  A-C,  inclusive,  of  the  Penn- 
jeries,  and  where  the  reference  was  at  all  doubtful  to  indicate 
able  by  a  mark  of  interrogation  instead  of  the  usual  cross. 
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BULLUL 


Horizontal  distribuHon  of  the  American  pre-Tertiary  cockroackei. 


Species. 

*5 

o 

1 

ll 

3^ 

ll 

ii 

p 

ti 

Permian. 

Mylacria  paokardii 

f 

I^retonensis ...••••............•.......• 

f 

eloiigata 

X 
X 
X 
X 
X 

! 

anthrAcopbila ..■.■■.•..■••.•■■■••■..■•..■..  ......... 

," 1 " 

srarlevi.. *...... ...•.••... 

1 ! \ 

unpla 

:            1 

priflooYolana 

i 

teeri 

! 

antia ua    ........................................ 

X 

• 

lucifnffa  •.••.. ......................................... 

X 
X 

car boiiuiD................ ■••••.......•..... 

X 
X 
X 
X 

' 

DenDsvlvanica  ...................................... 

maDHoeldi 

ovalls .•.••.••................. 

Promylacris  harei 

X 

1 

testiido 

X 
X 
X 
X 
X 
X 
X 

ovalis 

rigida 

Par<Mxiylacri9  rotnnda r.,,r-.. 

ampla  .............................    .. 

1 

triangularis 

dintoDiana 

1 

pluteus 

X 
X 
X 
X 

Xiithomylaoris  angusta „.. 

i 

pitlstoniana 

i>aiii>erata. ........^  x^^xxxx 

simplex 

X 
X 
X 
! 

Necymylacris  laooana 

beroii 

Hicroblattina  perdita 

Archmylaoris  parallela 

X 

paacineiris.... 

X 

acadioa 

X 

SpiloblAttina  gardineri 

X 
X 
X 
X 

triassica 

guttata 

marginata 

Kt-OblaH^nft  Cl^nti^TiiATin  . X    ...    ,      .    ..,    w 

X 

lata 

X      

sagittarla 

X      

mediana xx    .x^x^xx^^  x.a. 

X      

fossa 

X 

illnstris 

f 

ovata ." 

X     1 

Bcbolfleldl 

! 

debilis 

X    I 

strigosa 

X 

obirkii 

f 

ven  nsta 

f 

\           1 

• 

X      

patiens 

X      

X 
X 

detecta 

occidentalis 

f 

exigua 

X 

8p.(R.I.) .     .. 

f 

J^ffArgniiiAna 

X 

residua 

X 
X 

X 

f imeraria ... 

expancta 

gorhfl-mi  ,T.. ,    ,  .X 

! 



aperta 

X 

fasciata 

X 
X 
X 

raraosa 

willnianft 



lesq  iierAn  xil . . . 

X 

maledicta 

X 
X 
X 

X 

benedicta 

fanesta 

exsensa 

tenuis 

hustoni 

persistans 

\ 

eakiniana ' 

1 

X 
X 

accubita 

9;^?: 

>....! 

masona uigii 

zea.DYl 

^^^ 
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Horizontal  dUtribution  of  ike  Amarioan  pre^Teriiarp  cotihroacheB — Continued. 


Speoies. 

1 

5" 

^i 

1 

^ 

EtoblattinA  axnnlAAtA      - 

X 
X 
X 
X 
X 
X 

KTAtlOSA     .    ...•«.•••...•.••.>•..•«•..•...•>.••••■.. 

mac6rftUi 

...... 

inHDOLfttft                   ...           .           ..■■••.           ««*••                    ..           rmr-.- 

niftCtAtft ......•.........>..........  ........1-r-- 

(Mnmntmi  s.................--r ..T..t---,r -,»- 

an  fColo.)           .       .  ..-- - 



X 

lUUItlltll          .....t.r- ,,--,,,,,,--,,,-,,-- 

X 
X 
X 

mar^nAtA ..r 

ffra<nl6DtA • . • . • .  ••  •...•.•.•.••.•«•.••....••..  .... 

0XB6CQtA  ..•..•..■>■•...•..••.•.••...■•.•.....•..... 

X 
X 



sacttk 

atipata 

X 



1>riMUlOi9    ....r-rr T T T^T- 

X 

TariefatA J 

X 

hOiianA    '  "'  .' 

X 

ADf110tA    ........................................... 

X 
X 

macilenta 

Qxilis 

f 

rori        

X 
X 
X 
X 
X 

.... 

obatra « 

imperfecta - 

georeta.. -.--....- 

reliqna 

f 

in  visa 

X 
X 

occulta 

f 

defosea ... 

X 
X 
X 
X 

recidiva - 

G«rft1llBAMn&  1nAn1*A 

perita    

apicalis 

X 

diversinervis. 

X 

riohmondiana. .................r........     ...... 

X 

cassvici 

X 
X 
X 
X 
X 
X 
X 
X 

abdicate 

conoinDa 

nnifomiis. 

permanente. - 

eversa 

dedncta 

acapalaria 

f 
f 

flratema 

radiate 

X 
X 

X 

X 

late 

rotuDdate 

ovate 

inliitiiia  ........................................... 

X 

fascigera 

X 

X 

TirginieDsls 

X 

ProffonoblAttfuA  iTolnmhlana 

X 
X 

Oryctoblattina  occidna 

laqaeate 

X 

X 

Poroblattina  longlnqna 

gri^ioea 

X 
X 

rosaa 

meieri 

X 

arcuate 

X 

lakesii 

X 

ohioensis    ....              . 

X 

coinpleTinflrvisT »., --, --,,._ ^ 

X 

y 

ha^tete T , r 

X 

sBqua 

X 

X 

lakesii 

X 

rotundate ^  

X 

attonaate 

X 

Scatinoblattina  bronimiarti 

r 

ioxD 

r^Kr^ 

intermedia 

jiQiiizet 

iqyJSv 

^\^ 

neto 

^Y 
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With  tMa  may  be  compareil  the  next  table,  io  wMeli 
ilar  di virion  of  tlie  itescritHsil  European  species,  separati 
zones  emplayed  by  Dr.  H.  B,  Geinitz  in  bis  Steinkohler 
(1S05),  hi8  Zone  I  (wlii*.^li  does  not  come  into  use  lier©,ai 
to  be  the  equivalent  of  our  Millstone  trrit),  bein^  the  *^ 
Lycopodiaceen;'^  11,  '"der  Sigillarien;"  III,  *^der  CaJam 
Annularien ;"  Yj  ^'der  Farren;"  succeeded  by  the  Dyas 
have  been  aided  by  Kliver- s  tabulation  of  the  species  foi 
bruck  basin  (Palaeontographica,  XXIX,  364-265),  whus* 
the  *' upper"  and  "'  middle^  coal  formation  falls,  IJr.  Oein 
near  the  middle  of  Zone  lY*  The  Lobejiin  basin,  he  tt^ 
by  its  sigiUarians  to  the  middle  coal  formation,  but  is  at 
scarcely  separable  ti'om  that  of  Wettm,  which  on  its  par 
with  that  of  Manebach,  etc.,  and  must  be  regarded  a^  of 
formation.  In  the  following  table  I  have  placed  all  of  t1 
Lobejiin  and  Wettin  in  Zone  lY,  and  those  of  Manebacl 
classed  them  both  as  of  the  upper  eoal  formation. 
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Finallyj  tlie  following  table  maybe  of  intereHtt  in  whi 
attempt  is  made  to  correlate  in  a  summary  way  tbe  dei 
going  tables.  It  iDdicates  merely  tlie  presence  of  the 
of  fossil  cockroaches  in  the  several  periods  from  which 
whether  in  Europe  (by  the  letter  E  iu  the  horiEous  in  w] 
or  in  America  (by  the  letter  A).  It  includes  all  the  I 
Palipobl attar i IB  of  the  world,  with  the  addition  of  the  fos 
of  Horth  America  only.  The  numerous  Liassie  form 
therefore  omitted.  For  convenience  the  Myhicridit  ar< 
horizontal  line  from  the  Blattinarioe^  and  the  Keobls 
PalteoblattarijB, 

OwUffical  dUiribHtimi  of  iht  geni^a  &/  fosHl  co^krQa 


Qesattm, 

MUktoue 
Grit. 

Lower 
mniaiireis. 

Hlgher- 

measures. 

P^rmlui. 

TfH 

^f  VlflT'l?        1         r    r   T        T  T 

A 
A 
A 
A 
A 

A 

PftjfuvlacHA-  .*-*-*** 

A 

FnroniylAi^rla  *  *.>.*.  < 

A 

A       1 

XrltbfTtnvl^^ri*  ..-. 

KlMJjmjJjfcQTlB. .  ..4r .  * . 

Ml  cToMattlna ......  ^  ^ 

A 
A 

A  Tc  him  ^^  Hctift .  T .  -  -  A . 

A 

SjiiluhlxtKiiiA.  .<......« 

A 

KkibktttTift  .., 

A* 
A 

A£ 
AB 
A£ 

A 

AS 
AE 

E 

E 

B 

A 

A 

ts 

AB 
B 

A 

A  n  I  h  f  aL'O  blattina .  ^ .  < 

i{eniiAt<3l>].attit]LH. ., . . 

I*roff  ooob  In  t  l1d&  _  _ .  _ . 

Am 

A 

Otviitoblutluia  <•.«>•  o 

B 

B 

A 

AB 

Forobl  attizia. ........ 

A 

PetrAblnit'liift ,  _  _ .  ^ .  _ . 

A 

A 

X>«ptublKttJiia< ....... 

Nwjrtlimbbittin* 

A 

S&M tlncibl (ittin A  ...... 

A 

Parent  iu  dlA 

1 

)  Sul^eet  to  oorreetioii  §a  noted  qu  pp.  SO,  7$. 
THE  BAPm  HTCBEASE  IH  OUE  K^OWT^ED 

The  relative  increase  of  our  knowledge  of  the  Paleoi 
of  Europe  and  America  can  best  be  shown  by  the  fol 
which  the  number  of  species  of  each  genus  on  each  com 
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'St  work  on  the  subject  and  at  the  present  time,  are  placed  in 
c^lomns: 


Genera. 

Europe. 

America. 

TotaL 

1879. 

1893.    I    1879. 

1893. 

1879. 

1893. 

0 
0 
0 
0 
0 
0 
0 
18 
10 
7 
2 
2 
1 
0 
1 
0 

ol           5 

0                   A 

14 
4 
5 
4 
2 
1 
8 

67 
21 
2 
0 
1 
2 
6 
2 
0 

6 
0 
0 
3 
2 
0 
2 
20 
12 
7 
2 
2 
1 
0 
2 
0 

24 

4 
5 
4 
2 
1 
3 

0 
0 
0 
0 
0 
27 
11 
11 
3 
2 
3 
0 
1 
2 

0 
3 
2 
0 
2 
2 
2 
0 
0 
0 
0 
0 
1 
0 

18 

8 

a ^... 

is 

94 

32 
13 

ttina 

t'ma, 

3 

ina 

3 

la 

5 

5 

3 

\ 

2 

41 

eo 

17 

133 

58 

193 

• 

:he  total  nnmber  of  sx>ecie8  has  thus  more  than  trebled,  the 

species  have  increased  about  50  per  cent  while  the  Ameri- 

3S  have  multiplied  nearly  eightfold.    It  should  not  be  over- 

owever,  that  a  very  different  result  would  unquestionably 

the  Commentry  cockroaches,  which  Brongniart  announced 

id  then  been  found  to  the  number  of  more  than  600,  had  been 

.    Unfortunately  not  a  single  one  has  yet  been  described. 

ble  shows  also  the  genera  which  are  known  from  Eurox)e  and 

and  permits  a  ready  comparison  between  the  representation 

era  on  the  two  continents.     It  shows  that  in  each  Etoblattina 

»lattina  easily  hold  the  first  place  and  that  Etoblattina  is  espe- 

iu  forms,  containing  just  about  one-half  the  species  of  either 

It  also  makes  conspicuous  a  point  to  which  I  called  atten- 

fT  first  essay  on  Paleozoic  cockroaches — that  the  MylacridaB, 

^  nearly  22  per  cent  of  the  species  and  five  of  the  fourteen 

America,  are,  so  far  as  described  forms  are  concerned,  com- 

sent  from  Europe. 

SOME  CHARACTERISTICS  OF  MYLACRID^. 

wever,  it  appears,  is  not  a  statement  of  the  actual  fact;  for, 
note  on  Carboniferous  cockroaches  published  in  the  Oomptes 
3he  French  Academy  for  February  4, 1889,  Mr.  Charles  Brong- 
^  that  MylacridsB  are  as  abundant  as  BlattinarisB  at  the 
^lity  at  Commentry,  France,  although  the  latter  only  have 
een  found  fossil  in  other  places  in  the  European  Coal-meas- 
(D^niart  gives  neither  description  nor  figures  in  support  of 
nent,  but  points  out  from  the  uncommonly  well-preserved 
found  at  Commentry  what  he  regards  as  further  points  of 
.  between  the  Mylacridae  and  BlattinarisB,  drawn  from  the 
>f  the  thorax:  the  protkoracic  shield  of  the  Blattinarise  bein^ed  by 
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well  rounded  aod  narrower  than  the  body  inclading  tl 
while  that  of  the  MylacridiB  is  broader  than  the  stout  bf) 
of  being  rounded  J  is  nearly  in  the  form  of  a  triangle,  i1 

These  distinctions  can  not  be  niaintaitied  for  the  A 
Although  specimens  of  either  group  showing  anythinj 
tegmina  are  rare  in  the  American  rocks,  a  few  have 
have  been  publishedj  while  still  others  are  njuUe  kiiowi 
paper.  In  no  case  do  those  ahow  a  prothorax  wider 
wings,  although  in  some,  notably  in  PromifhicHs  testmh 
is  nearly  as  wide ;  nor  in  any  of  the  Mylacridif ,  where 
form  is  more  common  than  iu  the  BlattinaritB.  is  the  bro 
advance  of  the  middle,  as  must  be  the  case  if  in  the  foi 
its  base  forward  (il  a  ijresque  la  forme  d'nn  triangle 
avaut),  but  always  behind  it. 

Stated  broadly,  the  Mylacridm  are  usually  stouter 
Blattinarifc  (though  the  species  of  Lithomylacris  are  us 
ati  mast  Blattinarite),  and  the  prothoracic  shield  is  ii 
always,  broader  in  proportion  to  its  length  iu  the  M^ 
not  im  frequently  sub  triangular,  by  the  snbangular  pi 
middle  of  the  front  border,  and  of  the  extreme  sides 
ior  margin.  An  excellent  illustratioo  of  this  is  seen 
rotunda  and  in  Promylacris  rigida  (Ph  III,  fig.  l)j  in  ^ 
form  of  the  prothorax  is  very  different  from  the  tranai; 
it^  congener  P,  testudo,  A  poblieation  of  the  different  ft 
dte  alleged  to  be  found  at  Commentry  is  therefore  all 
desired,  and  it  is  much  to  be  hoped  that  Mr,  Brongniai 
world  at  an  early  day  with  further  and  fuller  details 
superb  collecti(ms  in  his  hands.  They  can  not  fail  to  tl 
upon  our  knowledge  of  the  earlier  insects*  The  only  si 
myself  seen  from  Commentry  (a  photograph  and  a  n 
wing)  are  Etoblattinie, 

Before  proceeding  to  the  special  description  of  the 
formsj  there  are  a  few  matters  which  I  will  consider 
heads, as  follows; 

1,  The  relative  size  of  ancient  cockroaches. 

2,  The  features  of  a  nearly  complete  body  of  a  Cart 
roach  from  Illinois, 

3,  The  hind  wings  of  Paleozoic  cockroaches, 
4t  Possible  mimicry  in  Paleozoic  cockroaches, 

5,  The  European  specieB  of  Etoblattina,  with  descri 
form. 

6,  A  list  of  the  described  European  Paleozoic  cockro 
7-  The  terminology  of  the  neuration. 
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THE  RELATIVE  SIZE  OP  ANCIENT  COOKBOACHES. 

^an  handle  maDy  Paleozoic  cockroaches  without  being  struck 
;  that  they  are  of  large  size.  I  drew  attention  to  this  in  my 
Cockroaches,  remarking  that  "while  the  average  was  con- 
ibove  that  of  existing  cockroaches,  none  were  much  larger 
South  American  species  of  Blabera,"  whose  tegmina  some- 
in  a  length  of  60  to  70  mm.  But  in  the  present  paper  a 
)f  a  fore  wing  is  described,  which,  when  perfect,  must  have 
^  mm.  in  length.  In  an  estimate  from  the  then  known 
Paleozoic  cockroaches,  I  stated  that "  the  average  length  of 
ring  appears  to  have  been  about  26  mm.^^ 
;n  the  increase  in  the  number  of  species  in  this  country  has 
y  from  the  younger  Paleozoic  rocks,  and  if  we  were  to  add 
\  Palaeoblattariae,  of  still  smaller  size,  we  should  find  that  the 
gth  of  the  fore  wing  in  ancient  American  cockroaches,  133 
11,  was  23.2  mm.  The  Mylacridse  were  larger,  on  the  average, 
lattinarise,  a  fact  due  in  great  part  to  the  younger  cock- 
ag  all  Blattinarise,  for  the  tegmina  of  29  Mylacridse  average 
hile  those  of  104  Blattinarise  avert^ge  22  mm.  only.  That 
ist  figure  is  larger  than  the  average  size  of  living  cock- 
3  familiar  with  the  latter  would  readily  venture  to  assert; 
b  to  a  fair  test,  I  have  estimated  the  average  size  of  recent 
1  the  measurements  given  in  Brunner's  Systeme  des  Blat- 
),  the  last  general  work  on  the  subject.  About  380  species 
I  in  this  work,  but  of  only  239  are  measurements  given  of 
f  the  tegmiua;  wtere  different  measurements  are  given  for 
3S  I  have  uniformly  chosen  that  for  the  male  as  in  general 
find  where  the  measurements  covered  a  range  I  have  taken 
lean.  In  this  way  I  estimate  the  average  length  of  the 
iving  cockroaches  to  be  18.8  mm.,  which  is  markedly  less 
B  of  the  Paleozoic  forms.* 

ever,  is  by  no  means  the  whole  of  the  story.  I  have 
lated  separately  the  length  of  the  tegmina  for  the  diflfer- 
,n  species  from  the  Millstone  Grit  to  the  Trias,  inclusive, 
b  there  is  a  marked  and  regular  diminution  in  average  size 
iod.  to  another,  as  will  appear  from  the  following  measure- 
1  tegmina  given  in  millimetres : 
jrrit  (3  species),  26  to  38,  average  31. 
ductive  Coal-measures  (39  species),  10  to  61,  average  29.7. 
Kiuctive  Goal-measures  (12  species),  16.35  to  33,  average 


Ell- measures  (23  species),  9.75  to  31.5,  average  23.4. 
►6  species),  8.25  to  28.75,  average  16.9. 
pecies),  6.3  to  24,  average  13. 

estimate,  though  I  recollected  I  had  once  made  one  of  the  same  natare,  I  had  for- 

ion,  and  only  after  the  above  wae  written  discovered  it  in  my  Revision  of  Mesozoio  /-^  r\r\rs]{> 

-e  a  alightly  different  result  follows  slightly  different  data ;  bat  I  prefer  to  leave  th<e^igiiized  by  VjOOjg  IL 
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The  only  important  doubt  about  the  exact  accurac] 
iiient  is  that  the  fauuEb  of  the  Khode  Island  coal  basin 
12  species)  is  included  in  the  Lower,  when  it  may  pei'l 
the  Upper  Productive  Coal-ineasures,  The  average  si^ 
Island  species  is  27.3  nini.,  and  that  of  the  species  from  1 
ductive  Coal  measures  without  them  is  SO  J  mm,»  whili 
Island  species  were  added  t^i  the  Upiier  series,  it  wou 
average  of  that  to  26.8  mm.  |  but  this  would  still  not  dij 
lar  succession  of  averages.  The  average  size  of  the  5 
the  Productive  Coal-measurea  as  a  whole  is  27.4  mm., 
cisely  that  of  the  Rhode  Island  si>ecies  alone. 

I  do  not  mean  to  maintain  that  the  size  of  cockros 
steadily  and  continuously  diminishing  Irom  tlie  earlier 
present,  but  only  for  that  period  of  time  which  is  here  c 
alsoj  I  may  add,  for  the  later  Mesozoic  rocks,  for  I  have  1 
that  the  average  length  of  the  tegtnina  of  European  Mi 
Liassic)  cockroaches  was  12.5  mm, ^  which  is  slightly  let 
the  species  from  the  American  Trias,  It  is  well  known 
mass  of  Mesozoie,  and  especially  Liassic,  insects  wert 
but  the  insects  of  the  Tertiaries  did  not  differ  in  this 
noticeable  degree  from  those  now  living, 

I  have  further  tabulated  the  relative  length  of  the  1 
diflTerent  genera  separately,  both  as  a  whole  and  in  each 
in  which  they  occur.  They  may  be  shown  as  follows,  th 
given  in  millimeters,  and  showing  both  range  and  avers 

Ateraffe  length  of  teffmina  in  the  ^entra  of  American  fmail  c 
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This  table  shows  that  in  general,  especially  where  the  species  were 
nomerons,  the  same  rule  holds  remarkably  under  each  genas,  the  aver* 
age  size  decreasing  with  the  lapse  of  time.  The  only  noticeable  excep- 
tion is  in  the  two  divisions  of  the  Prodactive  Goal-measures,  where,  in 
the  genera  Paromylacris,  Lithomylacws,  and  Etoblattina,  the  averages 
are  reversed  from  what  they  should  be  under  the  rule.  The  other 
exceptions,  as  in  Oryctoblattina,  and  in  part  in  Petrablattina,  and  in 
Archimylacris,  are  where  only  a  couple  of  sx)ecies  or  so  are  concerned. 
The  relative  average  size  of  the  species  of  the  different  genera  is  also 
shown,  and  proves  that  the  average  size  of  every  genus  of  Mylacridse 
is  larger  than  that  of  any  of  the  other  genera  excepting  only  Archi- 
mylacris, which,  as  I  have  elsewhere  pointed  out,  was  the  most  antique 
type  of  all  cockroaches.  The  table  further  lends  support  to  the  view 
that  the  Dunkard  Greek  series  of  rocks  (at  Gassville)  are  older  than 
the  BaiTcn  Goal-measures,  and  should  be  referred  to  the  Permian,  since 
in  each  of  the  three  genera  represented  in  both  beds  the  average  size 
of  the  species  from  the  Dunkard  Greek  series  is  the  smaller. 

n.  THE  BODY  OF  A  PALEOZOIC  GOOKROACH. 

PL  XII,  figs.  8-11. 

Through  the  kindness  of  Prof.  Josua  Lindahl,  of  the  Illinois  Museum 
of  Natural  History,  I  have  been  permitted  twice  to  examine  a  very 
curious  specimen,  which  I  regard  as  the  principal  part  of  the  body  of 
a  wingless  cockroach  from  the  Goal-measures  of  Illinois.  It  is  entirely 
freed  from  the  matrix,  and,  with  the  exception  of  the  head  and  append- 
ages of  the  body,  represents  the  complete  body  of  a  cockroach,  prob- 
ably in  very  much  of  its  original  form.  The  proportions  of  the  abdo- 
men indicate  that  it  was  in  all  probability  a  female,  but  whether  a 
larval  form  or  a  mature  individual  with  the  wings  removed  is  quite 
impossible  to  say.  If  a  female,  the  ovipositor,  said  by  Brougniart  to 
be  characteristic  of  Paleozoic  cockroaches,  is  broken  away.  Fig.  9  is 
presumed  to  represent  the  ventral  and  fig.  11  the  dorsal  aspect  of  the 
creature,  partly  from  the  form  of  the  upper  surface  of  the  metathorax, 
as  shown  particularly  in  fig.  10,  and  from  the  fact  that  there  are  what 
are  apparently  scars  at  the  position  of  the  mesothoradc  coxae  on  the 
ventral  surface,  which,  however,  do  not  clearly  appear  in  the  figure. 
The  abdomen  is  composed  of  eight  complete  segments,  similar  dorsally 
and  ventrally,  as  may  best  be  seen  by  fig.  10.  The  first  segment  encir- 
cles the  whole  body  externally,  and  is  not  covered  at  the  sides  by  the 
projecting  margins  of  the  metathorax,  as  in  modem  cockroaches.  There 
are,  however,  several  anomalies  in  the  abdomen  and  difSiculties  to  be 
explained.  Fig.  11  represents  the  dorsal  aspect  with  the  only  clear 
indications,  as  shown  also  in  fig.  10,  of  the  separation  of  the  mesothorax 
and  metathorax,  but  with  a  distinct  indication  throughout  of  the  first 
abdominal  segment,  which  scarcely  shows  on  the  ventral  aspect  (fig.  9), 

uigiiizeo  Dy  x^jv^v^'i  i\- 


26 


AMERICAN   FOSSIL    COCKEOACHES. 


3i    I    * 


and  the  difference  in  the  separation  of  which  ftxim  the 
the  dorsal  and  ventral  surface^s  ia  clearly  shown  in  fig*  J 
and  seventh  abdominal  segments  are  the  only  ones  wb 
distinct  upon  both  margins  throughout  the  entire?  circu 
as  shown  in  all  the  fignre^.  The  third  and  fourth  aegmt 
distinct  on  the  dorsal  surface,  but  on  the  venti'al  (tig.  9) 
between  the  third  and  fourth  is  lost,  excepting  on  th 
it  is  as  distinct  as  above;  possibly  the  remsiniDg  porti< 
segment  may  be  broken  away,  Dorsally,  the  fifth  segiue 
by  an  oblique  foldj  which  does  not  appear  elsewhere^ 
apparent  separation  of  the  segment  into  two  subsegn 
indications^  which  only  traverse  a  portion  of  the  bi 
appear^  and  the  relation  of  the  other  parts  to  one  anol 
clear  tJiat  there  is  here  no  true  subsegmentation.  The 
sion  of  the  eighth  segment  in  tig.  10  is  explained  by  the 
which  show  that  this  segment  is  made  up  in  the  original 
irregular  bosses  w^hich  may  Iiave  terminated  {as  Brong] 
for  the  better  pre^er^red  specimens  of  foissil  cockroaches 
measures  of  Commentry,  France)  with  along  ovipositor,  t 
of  our  living  PhasniidiE. 

The  abdomen  is  thus  seen  to  diflfer  from  that  of  modei 
in  being  composed  of  eight  complete  and  tolerably  unif 
no  distinct  separation,  as  may  best  be  seen  in  fig.  10^  i 
ventral  scutes,  and  in  consequence  there  are  an  many 
sal,  excepting  only  that  the  firj^t  segment  is  separated  i 
thorax  distinctly  only  on  the  dorsal  surface,  as  is  best 
This  may  be  the  first  step  in  a  diatinotion  between  t 
ventral  surfaces  as  seen  in  modern  cockroaches.  But 
ther  indication  of  something  similar  in  the  fold  niion  the 
of  the  fourth  abdominal  segment,  indicating  a  divisioi 
ments  at  this  point.  In  this  case,  however,  the  differen* 
dorsal  and  ventral  surfaces  would  appear  to  resnlt  froi 
one  of  the  dorsal  scutes  rather  than  from  a  suppressioi 
venti'aL 

As  it  is  impossible  to  determine  to  what  genus  this 
have  belonged,  or  even  to  what  family  of  ancient  oockroa 
is  given  to  it  at  present*  It  was  obtained  at  Olney,  III 
Phillips,  and  was  presented  by  him  to  tbe  Illinois  Muse 
History,  where  it  bears  the  number  4941 » 
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I.  THE  HIND  WINGS  OP  PAX.EOZOIO  OOOEBOAOHES. 

PI.  XII,  figs.  4-7.  .    ^ 

he  larger  part  of  the  remains  of  fossil  cockroaches  consist  of  -    . 

la,  but  in  a  few  instances  the  hind  wings  have  been  preserved^ 

by  themselves,  sometimes  in  connection  with  thetegmina; 
ew  additional  forms  are  illustrated  in  the  present  paper,  it 
^11  to  draw  general  attention  to  them  more  carefully  than  has  ^, . 

one. 

ious  occasions  I  have  mentioned  the  andoubted  fact  that  the 
ind  wings  of  Paleozoic  insects  harmonized  in  neuration  more 
"^  than  they  do  in  living  insects,  and  have  also  stated  that  even 
tion  in  texture,  such  as  exists  to-  day  in  many  groups  (especially 
,  had  scarcely  begun,  the  neuration  being  always  equally 
n  both  wings.  That  this  latter  statement  is  not  absolutely 
^aleozoic  insects,  that  their  fore  wings  were  of  somewhat 
bure  or  tougher  consistency  than  the  hind  pair,  must,  I  think, 
d,  when  we  note  how  extremely  rarely  the  hind  wings  are 
as  compared  with  the  fore  wings;  nevertheless,  when  they 
red,  no  such  difference  is  discernible, 
ely  the  hind  wings  of  Paleozoic  cockroaches  are  known  may 

made  apparent  by  the  statement  that  up  to  the  present 
have  been  flgored  for  only  three  European  species,  two  of 
h  and  one  of  an  undetermined  form  {BlcUtina  latinervis)  and 
nerican,  namely,  one  species  each  of  Promylacris,  Paromy- 
himylacris,  Oryctoblattina,  and  Etoblattiua,  to  which  are 
le  present  paper  one  each  of  Mylacris  and  Etoblattina,  and 

of  independent  wings,  one  of  which  may  be  referred  to 
i,  while  the  other,  though  nearly  perfect,  is  very  problemat- 
e  which  are  preserved  in  connection  with  other  parts  rarely 

beside  the  apical  third,  so  that  our  knowledge  of  them  is 
zed  than  it  ought  to  be  when  they  are  thus  so  much  more 
erminable.  Prom  this  meager  showing  the  following  state- 
be  made,  though  they  are  offered  with  some  hesitation, 
agmentary  material  on  which  they  are  based : 
probable  from  the  general  harmony  between  the  fore  wings  " 
nd  pair  that  a  difference  somewhat  similar  to  that  which 
'^een  the  fore  wings  of  MylacridsB  and  Blattinarise  will  be 
e  hind  wings.  In  no  case,  however,  have  we  yet  found  the 
fin  of  the  hind  wing  preserved  in  any  of  the  Mylacridae;  but 
of  the  Blattinarisd  we  see  the  mediastinal  area  stretching 
arrow  vittate  field  much  more  than  half  way  to  the  apex  of 
inch  narrower  than  is  usual  in  the  fore  wing;  while  analogy 

ns  to  infer  that  in  the  Mylacridse  it  was  relatively  much 
I  perhaps  to  a  greater  or  less  degree  triangular.    This  is  my 

for  believing  it  probable  that  the  wing  figured  on  PI.  XII, 
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fig.  5>  is  <me  of  1^  BlattinarisB,  to  which  is  opxx>sed  the  close  resem- 
blance it  bears,  in  parts  which  allow  of  any  comparison  at  all,  to  Pro- 
mylacris,  its  excessive  size,  and  the  general  composition  of  the  faana 
from  which  it  comes,  as  will  be  stated  later  in  the  special  description 
of  this  wing.  t 

As  a  general  mle  the  iutemomedian  area,  on  the  contrary,  appears 
to  have  been  broader  than  in  the  tegmina,  and  did  not  possess  the  spe- 
cial character  of  distinction  from  the  mode  of  branching  in  the  other 
areas  which  it  had  in  the  fore  wing.  In  the  latter,  for  instance,  the 
branches  of  this  area  are  generally  much  more  delicate  than  in  the  other 
areas,  and  are  usually  more  widely  separated  and  very  uniform.  In  all 
the  hind  wings  where  this  area  is  preserved  the  branches  are  in  no  way 
more  delicate  than  those  of  the  other  areas,  while,  with  the  exception 
of  Mylacris,  the  branches  are  as  close  as  elsewhere,  and  usually  some- 
what or  considerably  irregular.  Ouriously,  in  Mylacris  the  general 
appearance  of  this  area  is  precisely  as  in  the  fore  wing,  differing  appar- 
ently only  in  being  narrower  and  tapering  less  rapidly.  The  other 
intermediate  areas  of  the  hind  wing  differ  from  their  general  character 
in  the  fore  wing  in  having  the  branches  more  of  an  arborescent  type,  in 
which  it  is  difficult  to  say  what  course  the  main  vein  with  its  irregular 
or  regular  breaking  up  takes,  or  on  which  side,  if  not  on  both,  the  prin- 
cipal branches  are  thrown  off  from  the  main  stem.  In  general  the 
division  of  the  scapular  and  externomedian  areas  on  the  border  is  at  or 
close  to  the  apex  of  the  wing,  which  seems  always  to  lie,  not  at  the  end 
of  the  middle  line  of  the  wing,  but  somewhere  in  its  upper  half,  so  that 
the  wing  is  less  symmetrical  in  form  than  the  fore  wing. 

Whether  we  shall  ever  be  able  to  determine  the  characteristics  of 
different  genera  in  the  hind  wings  may  be  deemed  doubtful;  certainly 
not  until  a  vast  deal  more  is  known  about  them  than  now.  Possibly 
when  the  rich  Blattarian  fauna  of  Oommentry  has  undergone  the 
investigation  it  awaits  at  the  hands  of  Mr.  Gharles  Brongniart,  we  shall 
be  able  to  speak  more  hopefully,  but  at  present  the  genus  Etoblattina 
is  the  only  one  of  which  we  have  representatives  of  more  than  a  single 
species. 

In  Etoblattina  the  hind  wing  is  x>ointed-ovate,  broadest  beyond  the 
middle,  tally  twice  as  long  as  broad,  with  very  straight  costa  until  the 
wing  begins  to  narrow,  and  with  a  very  full  and  rounded  inner  border, 
the  apex  being  not  far  from  the  middle  of  the  upper  half  of  the  wing. 
The  mediastinal  area  is  very  narrow  and  reaches  to  the  middle  of  the 
apical  half  of  the  wing  or  farther,  with  arcuate,  very  oblique  branches. 
The  scapular  vein  is  very  straight,  throws  off  very  oblique  forking 
branches  to  the  costal  margin,  first  forking  a  little  before  the  middle  of 
the  wing,  and  terminates  at  or  above  the  apex.  The  externomedian 
vein  is  likewise  straight,  first  branches  as  soon  as  or  a  little  before  the 
scapular,  the  branches  forked  or  generally  compound,  rarely  simple, 
and  nearly  or  quite  longitudinal:  they  seem  to  be  indifferently  inferior 

^  /  V  uigiiizeo  Dy  x.Jv^fL/'i  i\^ 
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or  superior,  but  all  either  one  or  the  other.  The  interaomedian  area 
is  very  broad,  generally  occupying  fully  half  the  breadth  of  the  wing 
in  its  basal  half,  the  main  vein  straight  or  nearly  straight,  running 
obliquely  to  the  inner  margin  of  the  wing  and  ending  just  about  as  far 
toward  the  apex  as  the  mediastinal  vein;  the  branches  are  all  inferior, 
closely  crowded,  nearly  straight  and  oblique,  and  generally  simple.  Of 
the  anal  area  nothing  can  be  known  from  present  specimensi,  excepting 
what  is  seen  in  the  specimen  figured  on  PI.  XII,  figs.  6, 7,  which  will  be 
mentioned  in  its  description,  later  in  this  paper. 

An  exception  to  these  characters  is  so  great  in  a  hind  wiiig^  which  I 
have  recently  figured  ^  and  called  an  Etoblattina,  that  I  am  now  inclined 
to  think  it  can  not  belong  to  this  genus,  but  perhaps  to  Gerablattiiia, 
also  found  in  the  same  beds.  It  is  again  figured  here  in  PL  XII,  fig.  4. 
These  exceptions  consist  in  the  form  of  the  wing,  in  which  the  apex 
(which  is  destroyed)  apparently  must  fall  about  the  middle  of  the  wing, 
while  the  inner  border  is  much  less  full;  in  the  earlier  forking  of  both 
scapular  and  externomedian  veins,  the  formev  earlier  than  the  lattery 
the  more  arborescent  or  apical  branching  of  the  ext^momedian  vein, 
the  branches  of  which  are  both  superior  and  inferiw,  and  in  the  diflferent 
character  of  the  intemomedian  area,  which  is  by  no  means  so  broad  as 
in  aU  the  Etoblattinse  known,  and  has  only  a  few  branching,  very  oblique 
veins.  The  anal  area  is  here  preserved,  and  is  remarkable  as  being  but 
a  shorter  form  of  the  mediastinal  type. 

Theliind  wing  of  Archimylacris,  so  far  as  we  know  it,  is  again  some- 
what different.  The  form  would  appear  to  be  the  same  as  in  Etoblat- 
tina and  the  mediastinal  area  similar  but  much  longer.  The  scapular 
vein,  however,  is  very  different,  and  the  few  branches  are  distant, 
inferior,  and  include  the  Q,pex  at  the  margin,  extending,  indeed,  farther 
below  the  apex  than  above  it.  The  externomedian  vein  appears  to  be 
a  repetition  on  a  lesser  scale  of  the  scapular,  but  more  can  not  be  said. 

The  peculiar  character  of  the  intemomedian  area  in  Mylacris  has 
already  been  mentioned.  All  that  can  be  further  said  of  the  hind  wing 
in  this  genus  is  that  the  externomedian  vein  (excepting  that  the  branches 
are  superior  and  not  inferior)  appears  to  be  a  repetition  of  the  same  area 
in  the  fore  wing  and  to  bear  a  similar  relation  to  the  intemomedian  area. 

In  Paromylacris  the  scapular  and  externomedian  areas  appear  to  be 
extremely  similar  to  their  condition  in  Etoblattina,  the  division  line 
between  them  also  falling  at  just  about  the  pointed  apex  of  the  wing, 
which,  so  far  as  can  be  seen,  has  a  similar  form. 

Probably  the  same  is  also  true  of  Promylacris,  though  this  is  entirely 
uncertain  from  the  slight  fragment  of  the  apex  which  is  preserved,  for, 
on  the  contrary,  it  may  be  entirely  similar  to  the  wings  figured  on 
PL  XII,  fig.  5. 

1  BnlL  U.  S.  Geol.  Sarv.,  No.  101,  pi.  2,  Fig.  k. 
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IV.  POSSIBLE  MIMICBY  IN  PALEOZOIC  COCKBOACHE& 

Before  finishing  these  introductory  remarks  I  wish  to  draw  attention 
to  a  topic  unusual  in  such  a  connection.  In  studying  protective  resem- 
blance and  mimicry  among  living  animals,  the  exceedingly  common 
occurrence  of  these  phenomena  has  often  forced  upon  me  the  conclu- 
sion that  they  have  not  been  limited  in  their  scope  to  recent  times,  but 
must  have  existed  in  past  epochs  and  even,  to  some  extent  at  leasts  in 
very  remote  epochs.  This  is  a  natural  conclusion  from  the  universality 
of  their  present  occurrence.  Hardly  an  animal  exists  that  does  not 
actually  owe  its  existence  to  some  feature  or  features  in  its  form  or 
coloring.  This  statement  will  doubtless  appear  strong  to  those  who  are 
unacquainted  with  or  have  not  considered  the  facts.  Let  me  reenforce 
it  in  the  words  of  its  latest  exponent,  M.  F^lix  Plateau,  the  well-known 
professor  in  the  University  of  Gand : 

The  thesis  I  wish  to  sustain,  in  agreement  with  nataralists  of  high  merit,  would 
demonstrate  that  the  phenomena  [of  mimicry]  are  general;  that  is  to  say,  that  there 
are  hardly  any  animals  which,  in  at  least  some  one  of  the  stages  of  their  existence, 
do  not  have  recourse  to  imitation;  that  in  our  own  countries,  in  temperate  Europe, 
in  Belgium  itself,  the  zoologist  who  is  really  an  observer  meets  at  every  step  caaes 
pf  dissimulation  which  are  every  whit  as  striking  as  [ne  le  cMent  en  rien]  those 
which  tropical  nature  offers  us.^ 

The  arguments  I  have  used  in  my  own  essay  on  the  subject'  attempt 
to  show  that  in  the  very  nature  of  things  protective  resemblance  must 
prevail  in  a  world  where  creatures  are  the  food  of  others,  and  where 
they  escape  destruction  only  when  less  easily  or  less  frequently  seen 
by  their  predaceous  foes  than  their  fellows.  From  this  standpoint  it 
would  be  diflBcult  to  refrain  from  the  logical  conclusion  that  protective 
resemblance  was  nearly  or  quite  as  much  a  feature  of  past  life  as  it  is 
of  present. 

Naturally,  since  coloring  forms  the  most  important  or  the  most  com- 
mon part  of  protection,  proof  of  such  protection  can  not  be  derived  from 
the  fossils.  But  pattern  of  markings  is  also  a  conspicuous  element  of 
protection  in  existing  types,  and  in  a  few  fossils  among  insects  we  can 
detect  markings  of  a  precisely  similar  nature  to  some  which  in  existing 
insects  can  be  proved  protective^  but  here  habit  and  association  are 
often  necessary  factors,  and  these  can  usually  only  be  inferred  in  the 
extinct  types,  but  inferred  in  some  instances  with  considerable  reason- 
ableness. The  examples  which  I  have  in  mind  are  all  drawn  from  Ter- 
tiary faunas;  but  I  refer  to  the  matter  here  since  it  seems  to  me  fairly 
reasonable  to  look  upon  some  forms  of  Carboniferous  cockroaches  as 
probably  imitative  and  thereby  protective.  The  first  cockroach  wing 
ever  described  was  first  described  as  a  fern  leaf,  and  in  all  or  nearly 
all  the  localities  where  their  remains  have  been  found  they  are  asso- 
ciated with  fern-leaves  in  immense  abundance.    While  searching  for 

» BuU.  Aoad.  Roy.  Belg.  (3),  XXIH,  92  [1892].  uigiiizea  oy  ^*^j  v^v^-^i^ 
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BCUDDEK]  EUBOFBAK  SPECIES   OF  ETOBLATTIKA.  31 

their  remains  in  the  Permian  deposits  at  Gassville  I  was  much  struck 
by  this  resemblance  and  was  repeatedly  obliged  to  nse  the  glass  to 
determine  whether  it  was  the  wing  of  a  cockroach  or  the  frond  of  a  fern 
I  had  uncovered,  and  the  instances  are  not  rare  where  they  agree  com- 
pletely in  size.  The  general  distribution  of  the  nervures  is  to  cursory 
view  the  same  in  each,  and  the  form  is  often  nearly  identical.  Only  the 
differentiation  of  the  anal  area  in  the  cockroach  wing  at  once  distin- 
guishes them,  but  this  is  really  a  feeble  point 
§^^^  and  would  often  be  noticed  only  by  an  expert, 
/jjl^^  To  show  how  close  the  general  resemblance  is 
KtIIIv^  I  place  here  side  by  side  figures  of  a  cockroach 
ulu^  wing  and  a  fern  frond  found  associated  in  the 
uim^  same  beds^  and  ask  whether  it  is  not  plausi- 
lillmv  ^^^  ^  suppose  that  the  intimacy  of  the  resem- 
n  I  vSw  bl^iice  is  due,  as  such  an  instance  of  associated 
'\^^f  \J\\|/  organisms  would  now  be  regarded  if  the  color 

^\  agreed,  to  the  action  of  selection  in  producing 

kkMirMptrma-    of  the  pinne    protective  rcsemblancc.    The  ordinary  color  of 
**^  *  odonTSj>««.    the  tegmina  of  existing  cockroaches  is  brown 

*'***^'*''  or  testaceous,  yet  there  are  not  wanting  numer- 

ous examples,  at  least  in  the  tropics,  where  they  are  as  green  as  the 
leaves  of  ordinary  vegetation. 

V.  THE    EUBOPEAN    SPECIES    OP   ETOBLATTINA,   WITH  DESOEIPTION 

OP  A  NEW  POEM. 

For  the  convenience  of  students  a  first  essay  is  here  made  to  tabu- 
late  the  European  species  of  Etoblattina,  the  genus  of  cockroaches  most 
numerously  represented  in  Carboniferous  times,  both  in  Europe  and 
America.  All  the  species  described  up  to  the  present  time  are  intro- 
duced, together  with  a  new  British  species,  a  description  of  which  is 
added.  It  will  be  seen  that  Deichmiiller's  var.  stelzneri  (regarded  by 
him  as  a  form  of  E.  fldbellata),  and  Geinitz's  var.  dyadica  (regarded  by 
him  as  another  form  of  the  same),  are  considered  distinct  species;  and 
that  U.  rollei  Deichm.  is  not  included,  this  last  being  more  probably 
a  Gerablattina.  E.  peachii  Woodw.  is  also  omitted,  as  the  tegmina 
are  undeveloped,  and  therefore  present  no  features  which  could  admit 
it  into  the  table.  On  the  other  hand,  Blattina  intermedia  Gold.,  formerly 
described  by  me  as  a  Gerablattina,  has  had  new  light  thrown  upon  it 
by  Kliver,  showing  it  to  be  an  Etoblattina,  and  it  is  accordingly  intro- 
duced here, 

'Specimens  Bhowlng  far  closer  resemblance  could  easily  be  selected,  bat  the  time  at  my  disposal 
when  the  illustration  was  needed  did  not  admit  of  a  better  choice.  The  plant  is  fbom  the  roof  shales 
of  the  Waynesburg  coal,  above  the  "roof  coal"  at  Gassy Ule  and  '  .  copied  ftxnn  one  of  the  flgores  In 
Fontaine  and  White's  Permian  Flora  (Bep.  Penn.  Oeol.  Snrv.,  PP).  The  insect  comes  ttom  the  shales 
irhioh  separate  the  "roof  coal "  from  the  main  coal  beneath,  at  the  same  locality. 
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Table  of  the  European  epedee  of  Etoblattina. 

a'.  Tegmina  broad,  at  most  but  little  more  than  twice  as  long  a«  broad,  the  medias- 
tinal area  nsnally  broad  at  base,  here  generally  occupying  a 
third  or  more  of  the  tegmina. 
bK  Mediastinal  area  tapering  gradually,  and  relatively  long,  more,  often  much 
more,  than  four  times  as  long  as  greatest  breadth. 
c'.  Relatively  slender,  the  tegmina  distinctly  more  than  twice  as  long  as  broad. 
dK  Apical  margin  divided  between  the  scapular  and  extemomedian  areas. 

1.  E.  labaeherms, 
<f>.  Apioal   margin  divided    between  the   extemomedian  and  intemomedian 

areas 2.  E,  intermedia. 

<fl,  Tegmina  broad,  not  more  than  twice  as  long  as  broad,  the  immediate  apex 

occupied  by  the  extemomedian  branchea. 

dK  Tegmina  less  than  twice  as  long  as  broad;  mediastinal  area  reaching 

nearly  to  the  middle  of  the  distal  half  of  the  tegmina;  exter- 

nopiedian  rjbm  first  forking  not  before  the  middle  of  the  teg* 

mlna 3.  E,propria» 

d^,  Tegmina  twice  as  long  as  broad;  mediastinal  area  hardly  extending  beyond 
the  middle  of  the  tegmina;  extemomedian  vein  first  branching 

far  before  the  middle  of  the  tegmina 4.  E,  deiehmuUeri, 

(3.  Mediastinal  area  tapering  rapidly  and  relatively  short,  less,  often  much  less, 
than  four  times  as  long  as  basal  breadth. 
oK  Intemomedian  area  long  and  numerously  branched,  falling  but  little  short  of 
the  apex  of  the  tegmina. 
d^  Humeral  angle  prominent,  the  tegmina  less  than  twice  as  long  as  broad. 

5.  E,  eteinbacheneis. 
(P.  Humeral  angle  roundly  excised,  the  tegmina  more  than  twice  as  long  as 

broad 6.  E,prim€eva. 

ffi,  Intemomedian  area  relatively  short  and  with  few  branches,  falling  far  short 
of  the  apex  of  the  tegmina. 
d^.  Mediastinal  vein  with  frequent  branches;  scapular  branches  few,  mostly 

forked  deeply  or  compound 7.  E,  deaneneU, 

d*.  Mediastinal  vein  with  infrequent  branches;  scapular  branches  numerous, 

mostly  simple  or  only  apically  forked 8.  E.  laneeolata, 

efl.  Tegmina  relatively  slender,  rarely  less  than  two  and  a  half  times  as  long  as 
broad,  the  mediastinal  area  usually  rather  slender  and  ribbtm- 
shaped,  not  or  scarcely  broader  at  base  than  in  the  middle,  and 
rarely  occupying  more  than  a  fourth  of  the  basal  width  of  the 
tegmina. 
&'.  Tegmina  distinctly  less  than  three  times  as  long  as  broad. 
c'.  Intemomedian  area  long  but  far  from  attaining  the  apex  of  the  tegmina, 
rarely  prolonged  by  distinct  sinuosity  of  the  main  vein.^ 
d'.  Mediastinal  area  extending  well  beyond  the  middle  of  the  tegmina.  ' 

e>.  Extemomedian  vein  first  branching  beyond  the  middle  of  the  tegmina. 

9.  E,  carbanarta» 
«^.  Extemomedian  vein  first  branching  far  before  the  middle  of  tbe  teg- 
mina. 
/^.  Tegmina  of  large  or  medium  size,  well  rounded  at  apex ;  extemome- 
dian area  expanded  and  on  the  margin  as  important  as  the  scap- 
ular. 
g^.  First  scapular  branch  arising  far  before  the  succeeding,  near  the 
middle  of  the  basal  half  of  the  tegmina;  intemohiedian  vein 
scarcely  sinuate 10.  E,  rMwma 

>  This  iB  only  coi^jectaral  in  E.  mantidxoidet,  bat  indioated  by  the  parts  preaen*e^  ^^^ 
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Table  of  ike  European  epeoiea  of  Eioblatiina — Continued. 

^.  First  scftpnlar  branoh  arising  but  little  before  the  middle  of  the  teg- 
mina  and  at  ordinary  distance  before  the  succeeding;  inter- 

nomedian  vein  strongly  sinuate 11.  E,  dyadica, 

p.  Tegmina  of  small  size,  subacuminate  at  apex;  eztemomedian  area 
compressed  and  on  margin  of  much  less  importance  than  the 

scapular 12.  E.parvula. 

d".  Mediastinal  area  scarcely  if  at  all  surpassing  the  middle  of  the  tegmina.^ 
e^.  Scapular  and  eztemomedian  veins  first  branching  at  nearly  the  same 
point.' 
/^  Primary  offshoots  of  the  eztemomedian  vein  numerous. 

gK  Course  of  the  eztemo-intemomedian  interspace  gently  oblique,  arc- 
uate   13.  E,  manebackensU, 

^,  Course  of  the  ezterno-internomedian  interspace  strongly  oblique,  sin- 
uous   14.  E,  omatieaima, 

f*.  Primary  offshoots  of  the  eztemomedian  vein  only  two  or  three  in  num- 
ber   15.  E,  anthracophila. 

e^.  First  branching  of  the  eztemomedian  vein  far  beyond  that  of  the 

scapular 16.  E,  mantidioidee. 

<^.  Intemomediaii  area  very  long,  nearly  reaching  the  apez,  or  reaching  the 
apical  margin,  often  prolonged  by  distinct  sinuosity  of  the  main 
vein. 
(P.  Mediastinal  area  extending  well  beyond  the  middle  of  the  tegmina. 
0^.  Scapular  vein  first  branching  far  beyond  the  middle  of  the  tegmina. 

17.  E,  johnnoni. 
<^,  Scapular  vein  first  branching  before,  often  far  before,  the  middle  of  the 
tegmina. 
/I.  All  the  intemomedian  branches  simple  or  simply  forked. 

g^.  Scapular  vein  first  branching  at  some  distance  before  the  eztemo- 
median  18.  E,  dohmii, 

^,  Scapular  vein  first  branching  but  little  before  the  eztemomedian. 
%^  Mediastinal  and  scapular  branches  with  normal  obliquity ;  inter- 
nomedian  branches  frequent,  with  normal  obliquity. 

19.  E,  didyma, 

h^.  Mediastinal  and  scapular  branches  very  longitudinally  oblique; 

intemomedian  branches  ezceedingly  few  and  longitudinally 

oblique 20.  E.  bitumino8a. 

/>.  Some  apical  branches  of  the  intemomedian  vein  compound. 

21.  E,  anaglyptica. 
d^.  Mediastinal  area  hardly  reaching  the  middle  of  the  tegmina. 
0^.  Scapular  vein  in  the  middle  of  its  course  receding  from  the  margin  to 

reach  the  middle  line  of  the  tegmina 22.  E.  leptophlehica. 

^.  Scapular  vein  in  the  middle  of  its  course  hardly  receding  from  the  mar- 
gin and  nowhere  nearly  reaching  the  middle  line  of  the  teg- 
mina  23.  E.  Jfabellata, 

¥.  Tegmina  distinctly  more  than  three  times  as  long  as  broad;  intemomedian 
area  long  and  slender. 
o^»  Intemomedian  area  not  nearly  reaching  the  apez  of  the  tegmina,  with  no 
eztension  by  the  distal  sinuosity  of  the  main  vein. 
dK  Tegmina  less  than  20  mm.  long;  course  of  the  main  scapular  vein  dis- 
tinctly sinuous,  and  at  one  point  nearly  reaching  the  middle 
line  of  the  tegmina 24.  E.  affinis. 

'This  ifl  ooi^'ectaral  but  probable  in  E.  oniatiiHma  by  the  brief  extent  of  the  scapular  area.  I 
•Coivjeotural  again,  but  probable,  with  E.  ornatUnma.  uigiiizea  oy  -^j  v^  w^  IC 

BuU.  124 3 
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€p.  Tegmina  more  thnn  30  mm.  long;  course  of  the  main  Bcapalar  vein  nearly 

or  quite  straight,  at  no  point  nearly  attaining  the  middle  line 

of  the  tegmina. 

e\  Tegmina  subeqnal  on   distal  half  (apparently;  the  only  specimen  \b 

broken) y  the  externomedian  vein  with  regular  offshoots  from 

the  middle  of  the  tegmina  ontward 25.  E.  euglfptica, 

e^.  Tegmina  tapering  considerably  thronghont  the  distal  half,  the  externome- 
dian branches  all  arising  close  to  the  apex  from  two  stems  which 

unite  at  or  before  the  middle  of  the  tegmina 26.  E.  ehngata, 

<fi.  Intemomedian  area  nearly  reaching  the  apex  of  the  tegmina  by  the  distal 
sinuosity  of  the  main  vein. 

d>.  Externomedian  vein  first  forking  well  before  the  middle  of  the  tegmina, 
with  many  branches;  distal  portion  of  anal  area  with  nomer- 
ous  branches 27.  E.  aUlmeri. 

(T.  Externomedian  vein  first  forking  at  some  distance  beyond  the  middle  of 
the  tegmina,  with  few  branches ;  distal  XK>rtion  fit  anal  area 
with  few  branches 28.  E,  weiuigetttii. 

Etoblattina  deanensis  sp.  nov. 


PI.  XII,  figs.  1,  3. 

The  fore  wing  has  a  very  regular  elongate  oval  form,  tapering  with 
considerable  regularity  beyond  the  middle  third  of  the  tegmina,  the 
anal  area  by  its  fullness  interfering  a  little  with  the  regularity;  it  is  a 
little  more  than  two  and  a  quarter  times  as  long  as  broad ;  the  costal 
margin  has  a  very  regular  and  moderately  convex  curve,  while  the  inner 
margin,  beyond  the  fuller  and  more  convex  anal  area,  is  nearly  straight; 
the  tip  is  imperfect  in  the  two  specimens  known.  The  veins  originate 
slightly  above  the  middle  of  the  tegmina  and  at  first  all  curve  upward, 
but  not  so  strongly  as  in  U.  primcetm,  to  which  this  species  is  most  nearly 
allied,  so  that  the  externomedian  vein  passes  more  nearly  through  the 
middle  of  the  tegmina.  The  mediastinal  vein  passes  in  a  scarcely  sinuous 
coureie  to  somewhat  beyond  the  middle  of  the  front  margin,  emitting 
about  half  a  dozen  nearly  straight,  simple  or  deeply  forked  branches. 
The  scapular  vein  is  broadly  and  gently  sinuous,  extending  to  the 
apical  margin  a  very  little  above  the  apex,  begins  to  fork  before  the 
middle  of  the  proximal  half  of  the  tegmina,  and  has  four  subequidistant 
branches,  of  which  the  first  is  compound,  the  others  forked  or  simple. 
The  externomedian  vein  first  forks  near  the  middle  of  the  tegmina, 
where  it  divides  into  two  very  similar,  weakly  arborescent,  longitudinal 
stems  carrying  about  ten  or  a  dozen  veinlets  to  the  apical  and  to  the 
outer  portion  of  the  inner  margin.  The  intemomedian  vein  is. very 
regularly  and  rather  gently  arcuate  except  for  a  slight  apical  sinuosity 
which  carries  it  nearly  to  the  apical  sixth  of  the  tegmina,  and  has  about 
five  nearly  straight  branches,  some  of  the  basal  ones  simply  or  doubly 
forked.  The  anal  furrow  is  not  very  deeply  impressed,  very  regularly 
^>ut  not  very  strongly  arcuate,  and  ends  at  about  the  middle  of  the 
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The  anal  veins  consist  of  two  sets,  rather  widely  separated  at 
the  inner  set  consisting  of  a  several-branched  main  stem  sub- 
0  the  anal  furrow,  the  outer  to  four  or  five  simply  or  doubly 
pproximated,  slightly  divergent  nervules,  more  nearly  longi- 
lan  the  other  set. 

}  specimens  known,  one  with  its  reverse,  are  coal  black ;  the 
its  reverse  is  nearly  perfect,  having  lost  only  the  shoulder  and 

margin;  the  other  specimen  consists  of  two  tegmina,  of  one 
)nly  the  base  and  the  anal  area  is  preserved  and  which  lies 
concealing  the  reversed  face  of  the  other,  of  which  the  basal 
id  considerable  of  the  apex  is  lost.  Excepting  in  the  anal  and 
dian  areas  the  veins  are  pronounced,  being  deeply  incised;  in 
omedian  area  they  are  very  delicate.    Toward  the  apex  of  the  p 

in  exceedingly  delicate  reticulation  can  be  detects  in  the 
s,  which  gives  way  in  the  centerof  the  tegmina  to  a  very  close 
ulled  cross-lines,  and  become  in  the  scapulai*  area  parallel  to 
margin.  - 

of  the  tegmina,  38  mm.;  breadth,  13.25  mm. 
specimens  differ  from  each  other  in  hardly  anything  but  the 
or  complexity  of  the  several  branches  of  the  main  veins,  par- 
i  the  upper  stem  of  the  externomedian  vein  and  the  priuci- 
les  of  the  internomedian  vein.  In  one,  however,  the  costal 
[)ears  to  be  distinctly  more  arcuate  than  in  the  other. 
3ies  is  plainly  most  nearly  allied  to  U,  primaevaj  from  which 
n  its  more  elongate  form,  apical  tapering,  the  lack  of  an 
sal  branch  of  the  scapular  vein,  the  far  greater  importance 
jr  branching  of  the  externomedian  vein,  the  narrower  and 
^rnomedian  area  and  its  simpler  apical  branching,  the  more  ' 

ve  of  the  anal  furrow,  the  entire  system  of  anal  veins,  and  ,*'-V      y' 

ouTse  of  all  the  main  veins  through  the  middle  area  of  the 

men  with  reverse,  flg.  1,  comes  from  Foxe's  bridge,  in  the  •/ 

>ean,  Gloucester,  England.    The  other   was   collected  by 
Crump  meadow,  in  the  Forest  of  Dean.     Both  are  in  the 
^  Mr.  R.  D.  Lacoe,  in  which  they  bear  the  number  2132  a-6,  c.  * !  r 
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es  in  this  list  are  arranged  alphabetically  under  each  genus, 
era  are  in  a  natural  order.     Several  species,  because  too  j 

known,  are  not  mentioned,  as  they  can  not  be  placed.    Such  ,^ 

ligniperda  Kusta,  from  Lubnd,  Bohemia;  B,  neuropteroides 
?.  rarinervis  Gopp.,  from  an  unnamed  locality ;  B.  tischbeini  I  •  * 

Hirschbach,  Germany,  and  B.  venosa  Gold. ,  from  Wenimets- 
lish  Prussia.  Etohlattina  peachii  Woodw.,  from  Kilmaurs, 
also  omitted,  as  the  undeveloped  tegmina  hardly  allow  it 
ely  placed. 
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A  liti  of  the  d^tcrihid  EarojimA  Fale&£&i€  eockroacht 
Etoblattlaa  affltiiB  (Gol(L),  LobejUn  aod  Wettin,  Sai^ony, 
anaglyptjca  (GerraOi  Wettia^  Saxonj. 
bitimiiuo^a  (Kti»tti)^  Lcibii^,  BobemiSb. 
carbonari  a  (Germ,)t  Wettint  Saxf>ay. 
d6&oe]](i^i3  Scudd.,  Fore«»t  of  Deanj  Gloucester,  I 
deicbmulteri  (Oein. )-,  Weiueigf  Sftzony* 
didjnia  (Genii.)^  Wettin^  Saxon j;  Miint5bacb,  S 
dobroti  SoudtL,  Wettiti,  Saxmij-. 
dyadic  a  (Oem.)%  W&iftfiii,^,  Siixony, 
elotigftta  (Gein.),  Woia«ig,  SaxoDy. 
euglyptica  (Germ.)T  Wettin^  Saxooy. 
Aabeliata  (Germ.),  Wott.iu  and  Weis^ig,  Saxa&T 
intermedia  (GidtL),  W«iDiuiit$\veiler,  RbeniBh  P 
job  119 1  mi  Woodw.,  Dudlfn',  England, 
labacheadis  (Gold.)i  Labaohf  Rbif^umb  Prusi^i:^ 
laaceolata  (SterzOj  LaijaQ,  Saxony, 
leptopblobiea  (Gold.),  LobojUii^  Siixony. 
manebaclR^sia  (Gold.),  Mant^^barb^  Saxe-Welmi 
mantidtaides  ({tnld.)^  Durbam,  England, 
omatfsaima  Deiebm, ,  Qrtlgclborn,  Hbeniifb  Prut 
parvuln  (Gold.),  LnbejnDj  Saxony. 
prlnif&Ya  (Gold,),  SaarbrUcken,  Rbmiish  Priiwiu 
propria  Kliver,  Saarbriklcfin,  Rhenieli  Fni«aift. 
raii<)ma  (Gold.);  LGbejUn,  Saxony. 
ateinbacbeDBia  Kliv.,  Steinbacbtbal,  Hhenisb  Pi 
itelzned  (Deiubni.)!^  Weissigj  Baxouy. 
wei&Bigenala  (GemO*  Weiasig,  Saxony. 
Oerablattina  tlatbrata  { Heor)^  Manebacb,  Saxe- Weimaii. 
geinitKi  (Gold.),  Lobejiin,  Saxony. 
g<?rmari  (Gieb.)^  Wettin,  55a%ooy 
goldeuberp  (Mabr),  Manebacb,  8axe-Weimar. 
mabri  (Gold*),  Manebach,  S  axe -Wei  mar. 
niiiiisteri  Sendd,,  We*tfiu»  Saxony, 
prod  net  IV  Scudd,^  We  Mm,  Saxony, 
robiiatu  Kliv.,  Weminotaweilor,  Rbeniiib  Prnai 
roUui  (Deicbm.)/  Grugelborn^  Rbeniah  Pniftsij 
scaberaia  (GokL)i  Alteuwald,  Rbenmb  Pma^iii 
weiBsiana  (Gold. J,  Briicken^  Hbeuiab  Bavaniu 
Atithracoblatti&a  eamefata  Kltr^^  Dudweiler,  HbenJab  PniBi 
dreBd(5nflia  (Gein.-Deiuhm/K  Klein  Oplt«, 
iiic«rta  Klir.,  Dndweiler,  Rbf?aii^li  Prussia 
lubneaais  (Kuata)/  Lubni,  Bcibemia. 
porreota  (Gein.),  Weisaigp  Saxuny. 
remigii  (Dohra),  Cua^lj  Rb«^uiah  Bavaiia. 
riio.kt*rti  (Gold,),  Sbockbeiin,  BjivjiHa. 
scndderi  Gobi,,  Wemmtjt.sw©iler,  Rbenish  F 
sopita  Soudd*^  Woisaig,  Saxony. 
Bpeotjibllis  (Gold,)*  Wwiaslgf  and  Lolxjiii 
wagneri  Klir.,  Lobejiia,  f^axony. 
wlnteriana  (Gold.)^  DndwcUer,  Eb«iauih  P 

*StnttiT*4i  (EtoUamna)  «4-rb^nnria^  mar.  dei^mMfri  G«Ib 
*Bltittina  {Ett^lntHna)  Jtabttlata^  vat.  ifyikfiM  Geifi. 

*  XtobttitHtta  jtabtUata,  vw.  fttJsnrri  Beiekm. 

*  EtuifUutina  roltei  Deiclnii, 
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Hermatoblattiiia  kirkbyi  (VVoodw.);  Fifesbire,  Scotland. 

lebachen8it*(Gold.),  Lebacb,  Rhenisb  Prussia. 
%yemDiet8weilerien8i8    (Gold.),    Wemmetsweiler,  Rhenish 
Prussia. 
Progonoblattina  fritscbii  (Heer),  Manebacb,  Saxe-Weiinar. 

helvetica  (Heer),  Erbignon,  Switzerland. 
Oryctoblattina  amdti  KuMta,  TremoHnd,  Bohemia, 
oblonga  Deichm.,  Weissig,  Saxony, 
reticulata  (Germ.),  Wettin,  Saxony. 
Petrablattina  gracilis  (Gold.),  Lebach,  Rhenish  Prussia. 
Leptoblattina  exi lis  Wood w.,  Dudley,  England. 

insignis  (Gold.),  Dudweiler,  Rhenish  Prussia. 

VII.  THE  TERMINOLOGY  OF  THE  NEURATION. 

In  explanation  of  the  terminology  here  used  for  the  nearation  of  the 
te^inina  and  wings  of  Paleozqic  cockroaches,  and  in  which  I  have  sim- 
ply followed  Heer,  the  accompanying  figure  of  one  of  the  tegmina  of 


JJkiffiaSfitiftf- 


Fio  S.^EtoblatHna  mazona,  -with  the  nomenclature  of  the  parte. 

Mtoblattina  mazona  from  the  Carboniferous  beds  of  Illinois  is  introduced, 
enlarged  two  diameters,  with  the  veins  at  the  base  of  the  tegmiua 
named,  and  the  areas  marked  along  the  margin.  These  names  are 
employed  in  all  the  descriptions. 

TABLE  OF  THE  GENERA  OP  AMERICAN  FOSSIL   COCKROACHES. 

This  table  is  also  applicable  to  the  European  genera,  for  one  Paleo- 
zoic genus  not  yet  found  in  America  is  included  in  it,  distinguished  by 
an  asterisk  following  it.  Leptoblattina,  exclusively  European,  is  not 
included,  as  the  neuration  of  the  tegmina  is  too  obscure  to. place  it. 

A.^  All  SIX  of  the  mam  vems  of  tegmina  independent  (excepting  sometimes  in  the 
basal  fourth  of  the  tegmina) ;  anal  veins  impinging  on  the  hind 

margin PAL^OBLATTARI^. 

B'  Branches  of  the  mediastinal  vein  arranged  in  a  radiate  manner,  mostly  spring- 
ing from  a  common  point  at  the  base  of  the  tegmina;  mediastinal 
area  subtriangular,  uniformly  tapermg  apically. .  ..  MYLACRiDiE. 
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«'.  All  or  vt^ry  neairly  all  tin'?  brflncln^a  of  tlip  medioaimal  veil 
lliB  bii«e  of  the  t^giujua^ 
dK  Mediaetimil  and  ncapular  areim  together  oceupjijig  le 

eK  S&uptilar  area  larger  thmi  tin?  mediant  iuji]  ,,......*,. 

i*;  Bcjipular  area  siuaUer  thnn  the  lucnIiiitotiDai . . ..._,, 

iP-  Medii^tinal  injit  ue^imlar  areaa  together  octTapyLag  half  < 
the  t*3giiiijm» 
e'*  TegmiQA  uarrow;  ejttemomisdian   area  small   and  eoui 

expanding  apically.  .,,,..,* -^... ,»**., 

^,  Teg  m  in  a  b  road ;  *?  Jk  term  J  med  i  an  aroa  ex  pan  d  i  n  g  ap  icall  y 

i?.  A  nnmbtr  t>f  the  apical  branches  of  the  mediaflthml  tcjii  oi 

baef^  of  llm  tpgniina,  Jiiid  scarcely  partaking  of  thi 

mt^nt  n  f  the  others  _...,, ...,,_,, , ,  _ 

B^  Braiiches  of  tU»  niudiaatiual  vi^iu  arialug  at  rej^alar  interral^ 

«t«m;  luediautmnl  areagouerally  baud-i*tiiiped., 

eK  luteriieinedmn  vein  loiig^  terminating  Ifeyond^  rarely  at  J 

outer  half  of  the  ttgiama;   ecapaJar  and  ext* 

togeihwr  generally  covering  lo*a  than  one  lialf  ol 

4'.  Mediaatioal  sirea  comparcttively  short,  rarely  exceiHlingj 

tiro- thirds  tho  length  of  the  tegmina. 

€K  Ext«moiiiedian  brani^lioij  inferior,  &a  that  th<j  uerml&i  di^ 

side  of  the  ftcapnlat-exteruomedian  interspace  .. 

e^,  Ext^rnomediau  briinclies  superior,  so  that  the  nervnles  di 

side  of  the  exteruoinediati'internomodian  luterspi 

/■■  Scapular  area  exkiuding  beyond  and  embracing  the  e: 

tegriiina  by  the  backward  sweep  of  the  main  vein 

area  eoinparati vidy  gmall ^ ..__._  _ 

/*.  Seapubir  area  not  reaching  tip  of  tegniina,  the  extrei 
vein  carving  only  upward;  extemomedian  ikre 
Targe. 
§\  P3xternumediaE  and  internomedian  velna  Binnons,  dia 

aronnd  a  me<l ian atigina . .,,,,,* 

iT*.  Ext^rnomHdiitn  and  iuterDOQiediftu  Teins  nuiiTly  atn 

or  no  mediHU  repnlnion  .  - , , „  , . 

dK  Mediafltinal  area  long,  uimally  at  least   three-fonrthi   fell 
tpginiua,  soinetimKa  nearly  reacbing  the  tip » 
*".  BranchoR  of  flcapubir  vein  superior, 
/',  Extern onrediiin  branches  superior,  no  that  the  nervid 
either  side  of  the  extemoniedlan-intemoineili:in  ii 

/■■  Extern o median  branchea  inferior,  so  that  the  nervul. 
either  side  of  the  Beapular-externomodian  imt«*rapj 

H. - 

1^.  Branches  of  Bcupnlar  vein  inferior. -.._ 12.  i 

<?*.  Interaomediftn  vani  short,  terfninatio*,^  before  tbo  middle  c 
ot  th»^  tegniiuaj  seapnlar  ami  externomediaii  aw 
craHy  covering  more  than  half  the  tegminft, 
dK  Brancbofi  of  oxtornojnedian  vein  inferior. 
€K  Principal  veins  closely  <Towded  iu  tbcrbiwal  half  of  the  tc| 
uniformly  distributed  all  over  the  wing;  acapnia] 
ing  above  the  ii-pex  of  the  tegmina.. ., la. 
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Principal  yeins  widely  separated  in  the  basal  half  of  the  teg^ina; 

branches  mach  more  closely  crowded  in  some  parts  of  the  tegmina 

than  in  others;  scapular  area  terminating  below  the  apex  of  the 

tegmina 14.  Oryctohlaitina. 

ome  or  all  of  the  branches  of  extemomediau  vein  superior. 
£xt«momedian  vein  directed  toward  the  distal  half  of  inner  border  of 

tegmina;  internomedian  vein  moderately  long..  15.  Poroblattina. 
Externomedian  vein  directed  toward  and  terminating  at  or  but  little 

beyond  the  middle  of  the  inner  border  of  tegmina;  internomedian 

vein  very  short 16.  Petrablattina. 

more  of  the  six  principal  veins  of  tegmina  amalgamated  through  the 

whole  or  the  greater  part  of  their  length ;  most  of  the  anal  veins 

impinging    on  the  anal  furrow  or  forming  a  fusiform    bunch 

directed  toward  the  tip  of  the  furrow NEOBLATTARLE. 

ce  of  tegmina  distinctly  divided  into  four  fields,  each  occupied  by  a 

principal  vein  (Mesozoio  genera), 
ulna  diaphanous,  rounded  at  tip,  not  strongly  vaulted;   anterior  main 

vein  sinuous,  falling  short  of  apex 17.  Neorthroblattina, 

oina  coriaceous,  more  or  less  pointed  at  tip,  strongly  vaulted  at  base; 

anterior  main  vein  straight,  terminating  at  or  below  the  apex. 

18.  ScuHnoblattina, 
;e  of  tegmina  not  distinctly  divided  into  four  fields,  but  either  into  three 

or  the  neuration  greatly  confused  by  adventitious  folds  (Cenozoio 

genera), 
wings  without  a  longitudinal  fold;  neuration  normal, 
^momedian  branches  mostly  arising  from  a  dichotomous  division  of  two 

main  stems 19.  Zetobora, 

ternomedian  branches  mostly  arising  as  simple  inferior  branches  of  two 

main  stems 20.  Homoeogamia, 

wings  with  a  longitudinal  fold,  interfering  with  the  neuration. 

21.  Paralatindia. 

PAL^EOBLATTARIiE. 

ogical  range  of  this  ancient  type  of  cockroacbes  was  formerly 
o  be  limited  to  Paleozoic  time  and  specifically  to  Carbonifer- 
Brmian  rocks;  but  it  has  since  been  shown  that  it  occurs  in 
bers  in  the  Trias  of  Colorado,  which  now  forms  its  upper 
[-iorly  it  has  been  found  scantily  in  the  Millstone  Grit,  but 
be  little  doubt  that  its  actual  appearance  on  the  earth  was 
earlier  epoch.^ 

h  our  knowledge  has  been  vastly  extended  within  the  past 
rs  and  the  number  of  known  species  has  been  multiplied 
fold,  principally  from  additions  in  this  country,  the  number 
has  increased  by  only  about  two-thirds,  and  the  number  of 
cups  remains  the  same.  We  are  now  acquainted  with  six- 
a  and  about  two  hundred  species,  by  far  the  larger  part  of 
ng  to  one  of  the  two  principal  divisions,  the  Blattinariie. 


I  douviUei  Brongn.,  from  the  lower  part  of  the  Upper  Silurian  of  Jurquee,  Calvados, 
J  by  Brongniart  as  a  cockroach,  appears  to  me  from  his  figures  to  belong  to  the  nen- 
and  therefore  it  is  not  considered  here.  uigiiized  by 
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Til  is  group  of  PalffioblattariiiBj  with  a  single  exceptic 
iuirei)^  found  In  the  Barren  Coal-measures,  is  confined  t 
ductive  Coal -measures,  andj  as  far  as  definitely  know] 
deposits*  Brongniart^  as  pointed  oat  above  (p.  21),  st; 
cridcB  are  coiumun  in  the  Coal^measureiS  of  Commentry, 
there  ia  no  reason  to  doubt  bis  stfit^meutj  but  the  pTO< 
yet  been  published.  Oousicleriug  that  they  ai*e  unknowi 
later  rockSi  and  seem  to  represent  an  older  type  than  tb 
it  is  a  little  surprising  that  tbey  have  not  as  yet,  like  b^ 
Blattinariie^  been  detected  in  the  Millstoue  Grit.  Tlieirl 
range  ia  therefore  considerably  moro  confined  than  tha 
nariiu,  whieb  extend  from  the  Millstone  Grit  to  tboTria^ 
and  twenty- nine  species  have  so  far  been  detectetlj  with 
others.  By  tar  the  majority  occur  in  the  older  true  Pi 
measures,  and  below  the  Barren  Coal  measures  they  are 
dant  in  apeeies  as  the  Blattinaria^,  thotigh  rex>raiiantingf 

1.  Genus  MTLACEIS. 

Myla^rU  Soudd.,  Worth.,  Geoh  Sntv.  Ill,,  III^  568-4S69. 

This  geuus  ia  confined,  so  far  as  known,  to  North  Ajne 
richest  of  the  Mylacrida?  in  species,  fourteen  iu  number 
fact  nearly  as  rich  as  all  the  other  genera  of  MylacridiB 
has  been  found  in  four  different  coal  basins — the  Acadj 
Island,  the  Peunsylvauia,  aurl  the  Eastern  Interiorj  in 
which  it  is  richest  iu  species.  As  far  as  known,  it  is  moi 
the  Lowest  Proiluctive  Coal-measures,  though  one  of  the 
the  anthracite  fields  of  Pennsylvania  (near  the  base  ol 
M,  carhominij  is  common  to  them  and  the  Lower  Pr 
measures,  and  affonls  almost  the  only  iustaju^e  whe 
Carboniferous  species  haa  been  found,  even  iu  two  separ 

Tahh  0/  th^  »ptde$  of  MtfUicrU. 

a^  MediAstlBat  area  sl^ndar,  especially  at  hase. 
ft'p  Scapular  nervalfiH  Ion  gitm  I  in  al,  very  loBg^  and  notnameTona, 
i».  Scapulfir  nervoles  oblique,  namerona,  and  not  very  long.... 
«».  Mediastidsil  area  liroad,  espocittUy  at  hrifle. 
hK  Externomediiui  uervnlos  BiipcHor  or  apical. 
c^  Ext^momediAu  nervules  dislinctly  snperiur* 
(P.  Costal  margin  considorahly  arcuat'd  ua  the  ba«al  tUird  o 
that  the  humoml  ahonlder  is  well  ranndod. 
«^  Tegmiua  almost  or  quite  two  and  a  half  tinaee  longer  tl 

<^*  Tegmina  Imrdly  if  auy  more  than  twice  as  long  as  broa 

/^  M4?diiitttinal  area  reach  in^r  only  to  the  end  of  the  middl 

misa  J  internoEoedian  veia  with  numeroufi  clonely  c 

4. 


1  Se«  my  Paleaiolo  OocknwobM.    Mem-  Boil  Soorif it  EIbUi IZIt  11, 33 ;  Fon.  1 
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Table  of  the  epeciee  of  Mylaerie — Continaed. 

/>.  Mediastinal  area  reaching  well  into  the  distal  third  of  the  tegmina; 
intemomedian  yein  with  few  and  rather  distant  hranches. 

5.  3f.  gurleyi. 
<^.  Costal  margin  very  slightly  arcuate  on  the  hasal  third  of  the  tegmina,  so 
that  the  humeral  shoulder  is  very  pronounced. 
«'.  Scapular  area  much  less  important  than  the  extemomedian,  the  tegmina 

rapidly  narrowing  in  the  apical  half 6.  M,  ampla. 

e^.  Scapular  area  much  more  important  than  the  externomedian,  the  teg- 
mina much  less  rapidly  narrowing  apically 7.  if.  prieoovolans, 

<^.  Eztemomedian  nerirules  rather  apical  than  superior. 

d^.  Extemomedian  area  occupying  the  apex  of  the  tegmina 8.  M,  heeri, 

cP,  Extemomedian  area  falling  wholly  helow  the  middle  line  of  the  tegmina, 
6'.  Mediastinal    neryules    comparatively  few   and    distant;    scapular  vein 

forked  at  base 9.  M.  antiqtM. 

«3.  Mediastinal  nervules  numerous;   scapular  branches  all  emitted  from  a 

single  main  branch 10.  MAucifuga, 

5^  Extemomedian  nervules  inferior, 
c^  Costal  much  more  curved  than  inner  ^margin. 

d}.  Costal  margin  very  strongly  curved  in  the  mediastinal  area,  which  scarcely 

reaches  to  the  middle  of  the  tegmina 11.  M,  carhonum, 

d*.  Costal  margin  gently  curved  in  the  mediastinal  area,  which  extends  con- 
siderably beyond  the  middle  of  the  tegmina. .  12.  M,  penneylvanioa, 
<fi.  Costal  and  inner  margins  similarly  and  symmetrically  curved. 
d\  Combined  mediastinal  and  scapular  areas  as  broad  at  the  base  as  beyond. 

13.  M,  fnansfieldii. 

^.  Combined  mediastinal  and  scapular  areas  much  broader  near  the  middle 

of  the  tegmina  than  at  the  base 14.  M,  ovalia, 

1.  Mylaobis  paokabdil 
PI.  I,  ligs.  2, 3. 

Mylaerie  packardii  Scudd.,  Bull.  U.  S.  Geol.  Surv.  No.  101,  pp.  11-12,  pi.  1,  figs.«.^. 
(1893). 

From  the  Lowest  ( f )  Productive  Ooal-measures  at  Bristol^  E.  I. 

2.  MYIiAOBIS  BBETONENSIS. 

BlatHna  bretoneneie  Scudd.,  Can.  Nat.,  Yll,  271-272,  fig.  1  (1874). 
Mylaerie  hretaneneie  Scudd.,  Mem.  Best.  Soc.  Nat.  Hist.,  Ill,  41-42,  300,  pi.  5,  fig.  1 
(1879);  Fobs.  Ins.  N.  A.,  I,  61-62,  264,  pi.  5,  fig.  1  (1890). 

From  the  Productive  Ooal-measures  of  Sydney,  Gape  Breton. 

3.   MyLAOBIS  ELONaATA  Sp.  BOV. 

PL  I,  fig.  6. 

The  tegmina  are  unusually  slender  for  a  Mylacris,  the  specimen  at 
hand,  though  incomplete  at  both  extremities,  being  certainly  two  and 
a  half  times  longer  than  broad;  it  is  subequal  in  width  on  the  basal 
balf,  but  on  the  apical  half  narrows  somewhat  rapidly  by  the  stronger 
arcuation  of  the  costal  margin,  the  inner  margin  being  almost  straight 
except  at  the  extreme  base  and  perhaps  the  tip;  tM'S  exireme  apex  is 
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broktni.  The  veiu.s  origiuate  below  the  mirMle  of  the 
somewhat  strongly  up wiird  before  aBsiirain^^  their  final  i 
far  moat  of  them  is  subparallel  to  the  outer  margm  ol 
toward  the  tip.  The*  meiliastiiial  area  in  rather  narrow 
and  more  than  usually  elougatetl,  tatJeringraore  gradns 
aud  rejwhin^  almost  or  qui  to  to  the  end  of  tlie  midd 
wing;  most  of  tlie  nerviile.Hare  simple  througliout.  Tin 
vi*iu  begiii8  t^  braneh  by  or  before  the  middle  of  the  b 
wing:,  and  while  branching  h  almost  exixeily  J^traight 
to  the  outer  margin,  coursing  through  the  middle  of  thi 
before  emitting  its  last  braueh  it  ia  gently  arcuate  anda^ 
parallel  to  the  inner  margin;  it  sends  off  six  branelies 
tuediaf^tinal  branches,  all  simple  exeept  one,  which 
forked.  The  externome<Han  vein  runs  parallel  to  the  b 
branches  jnf=it  before  the  middle  of  the  wing^Eud  then 
downward  and  terminates  on  tlie  inner  margin,  thi 
principal  iiervulea,  the  first  of  which  ia  doubly  forked, 
median  vein  ia  gently  sinuate  and  parallel  to  the 
throughout  it^^  course,  terminating  on  the  inner  miirgiD 
the  tip ;  its  branches  are  mostly  simple,  but  may  be  dou 
are  strongly  oblique  and  arcuate,  with  their  con  vex  itiejs 
of  tlie  anal  furrow.  Anal  area  reaching  nearly  to  th* 
wing,  strongly  tuniitl;  the  anal  farrow  strongly  areas 
straiglit  in  its  apical  third;  the  anal  veins  c-ousist  of  twc 
pybig  almost  the  entire  half  of  that  iK>rtion  lying  ne3 
row,  consisting  of  a  main  vein  with  two  branches,  one  < 
ail  with  a  gentle  areuation  in  the  same  sense  aa  the  ai 
other  consisting  of  a  crowd'  of  parallel^  strongly  obliqui 
simply  forked  veins  gently  oblique  in  a  sense  opposite 
anal  furrow,  and  occupying  the  inner  basal  half. 

Length  of  fragment^  34  mm,;  probable  length  of  te| 
width,  15  mm. 

This  clearly  marked  species  resembles  most  closely  A 
fi'om  the  same  beds.  The  general  relation  of  all  the 
is  almost  jirecisely  the  same,  but  it  is  distinctly  separ 
species  by  ita  form^  which  is  much  more  slender  tha 
eophihi  and  thus  gives  to  the  mediastinal  area  in  par 
di  tie  rent  form* 

A  single  specimen  and  its  reverse  were  found  in  tl 
ductive  Coal  ineasin  ea  at  Mazon  Creek  by  Mr,  J.  C  Ca 
in  the  collection  of  Mr.  IL  IK  Liicoej  of  Pittston,  Pa*,  « 
collectiou  the  number  2014  n^k 


niti\y  A  fow  of  ibom  hare  btMni  repnvttiilfld  bjr  ibn  artiiti  Ousj  oflonpy  it 
portion  ol  iLufjtfvtt. 
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4.  Mylacris  ANTHEACOPHILA. 

PL  1,  figs.  1,  4. 

irawphila  Scndd.,  Worth.,  Geol.  Siirv.  111.,  Ill,  568-570,  figs.  5,  6  (1868) ; 
St.  Soc.  Nat.  Hist.,  Ill,  45-47,  pi.  5,  figs.  6-8  (1879);  Fobs.  Ins.  N.  A., 
271,  pi.  5,  tigs.  6-8  (1890). 

)  Lowest  Productive  Coal-measures  at  Colchester,  111.  v^* 

5.  Mylacris  gurlbyi  sp.  nov.  I 

PL  I,  fig.  5. 

le  specimen  preserved  Id  a  nodule  represents  two  tegmina 

ion  of  one  of  the  under  wings  in  a  nearly  natural  position, 

ibra/fing  a  solid  substance  next  the  under  surface,  so  as  to  | 

rongly  convex  appearance,  the  cross  section  forming  indeed 

My  a  semicircle,  as  seen  in  the  line  above  indicating  it. 

be  tegmina  is  preserved  entire,  the  tip  of  both,  but  no  great  • 

ng  lost,  showing  that  the  form  of  the  tegmina  was  subtri- 

ry  broad  at  base  but  tapering  rapidly  and  equably  beyond 

ently  narrowly  rounded  apex,  the  form  thus  not  differing  in 

[il  respect  from  that  of  M.  anthracophila.    The  whole  wing 

Qore  than  twice  as  long  as  broad.    The  mediastinal  area 

e  two  wings,  in  the  right  terminating  just  at  the  end  of  the 

about  the  middle  of  the  apical  fourth  of  the  wing,  but  in 
g  at  the  beginning  of  the  apical  fourth;  the  area  is  filled 
)  number  of  simple  or  forked,  usually  apically  forked,  more 
ite,  slightly  diverging  branches,  subequidistant  throughout 
Tea.  The  scapular  vein  runs  nearly  parallel  to  the  costal 
is  much  straighter  than  it,  and  terminates  on  the  right  at 
5  apex  of  the  wing,  on  the  left  wing  at  a  slight  distance 
1  the  right  wing  it  does  not  branch  until  beyond  the  apical 
1  fact  has  but  a  single  branch,  which  is  deeply  forked,  the 
running  in  an  almost  straight  longitudinal  course  to  the 
of  the  wing;  in  the  left  wing,  however,  it  has  four  simple 
ieply  forked  branches,  the  vein  beginning  to  branch  near 

base  of  the  wing,  and  the  branches  thrown  off  at  equal 
[)iig  the  vein;  on  the  right  wing,  therefore,  the  interspace 

scapular  and  the  externomedian  vein  runs  almost  exactly 
middle  of  the  wing;  it  does  so  also  on  the  left  wing  through 
If  of  the  same,  but  thereafter  curves  very  slightly  upward 
tninate,  as  before  remarked,  above  the  tip.    The  externo- 

is  similarly  different  in  the  two  wings;  on  the  right  wing 
cuate  course  and  terminates  on  the  inner  margin  at  a  con- 
stance  short  of  the  end  of  the  mediastinal  area,  and  emits 
raigbt,  longitudinal  branches,  the  first  beyond  the  middle 
;  on  the  left  wing  it  is  much  straighter  and  terminates  oEfcgnzedbyVjbOglC 
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the  inner  margin  a  long  distance  beyond  the  apex  of  the  mediastinal 
area,  and  has  but  two  branches,  the  first  of  which,  arising  bnt  shortly 
beyond  the  basal  third  of  the  wing,  is  compound,  while  the  second 
arises  at  the  beginning  of  the  apical  third  of  the  wing,  the  area  occu- 
pying the  apex  of  the  wing,  more,  however,  upon  its  inner  than  its 
costal  side.  The  intemomedian  vein  runs  exactly  parallel  to  theextcr- 
nomedian  and  is  therefore  more  curved  on  the  right  than  on  the  left 
wing,  and  has  three  or  four  simple  or  deeply -forked  branches  which 
arise  at  equal  distances  on  the  left  wing  but  at  very  unequal  distances 
on  the  right.  The  anal  furrow  is  deeply  impressed,  but  i  t«  apical  portion 
is  lost  in  both  wings ;  it  appears,  however,  to  terminate  beyond  the  basal 
third  of  the  wing  and  to  be  strongly  arcuate  at  the  base,  beyond  nearly 
straight;  the  anal  area  is  filled  with  a  number  of  mostly,  simple 
branches,  but  on  the  right  wing  many  of  them  originate  at  equal  dis- 
tances apart  from  the  vein  which  runs  subparaJlel  and  next  to  the  anal 
furrow,  while  on  the  left  wing  it  is  one  of  the  middle  v^s  which  is 
comx)Ound. 

A  broken  i)ortion  of  one  of  the  hind  wings  is  preserved,  that  of  the 
right  side,  which  seems  to  show  that  the  extemomedian  and  intemo- 
median veins  were  somewhat  similar  to  those  of  the  fore  wing,  but  that 
they  had  a  straight,  longitudinal  course  instead  of  being  strongly  area- 
rate,  as  iu  the  fore  wing,  and  the  intemomedian  branches  arise  at  equal 
distances  apart. 

This  insect  appears  at  first  sight  to  show  a  greater  difference  between 
the  neuration  of  the  two  fore  wings  than  any  other  species  which  has 
yet  been  described,  but  in  reality  the  difference  is  almost  entirely  made 
up  by  the  greater  extent  of  the  mediastinal  area  on  the  right  wing  and 
the  consequent  pushing  of  all  the  succeeding  areas  farther  along  to  the 
final  reduction  of  the  intemomedian  area.  It,  and  especially  the  left 
wing,  resembles  very  closely  M.  anthr<icoph%la  from  the  same  region,  but 
differs  from  it  markedly  in  the  much  slighter  importance  of  the  extemo- 
median vein,  although  the  space  occupied  upon  the  margin  by  this  area 
is  scarcely  less.  Nevertheless,  on  account  of  the  difference  in  venation 
of  the  two  wings,  I  had  a  brief  hesitation  to  recognize  it  as  distinct 
from  M.  anthrdcophilaj  but  until  further  remains  are  obtained  it  seems 
wiser  so  to  regard  it.  Indeed,  the  range  of  variation  in  the  species  of 
ancient  cockroaches  is  a  question  which,  even  with  our  present  greatly 
extended  knowledge  of  them,  it  is  difficult  to  decide,  and  we  must  still 
await  a  larger  amount  of  material  before  we  can  come  to  any  safe 
conclusion. 

Length  of  longest  fragment  of  tegmina,  25  mm.;  probable  length  of 
tegmina,  27  mm. ;  breadth,  13  mm. 

A  single  specimen  from  the  Lowest  Productive  Coal-measures  at 
Mazon  Creek,  Illinois,  showing  obverse  and  reverse,  was  obtained  by 
"'     W.  F.  E.  Gnrley. 
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6.  Mtlaobis  ampla  Bp.  nov. 

PI.  II,  flg.  1. 

Two  well-preserved  tegmina  lying  nearly  in  place,  but  a  little  sepa- 
rated  from  each  other  by  crashing,  represent  this  species,  besides  which 
a  few  segments  of  the  abdomen  are  perceptible.  The  tegmina  are 
unusually  broad  and  are  pretty  well  preserved,  only  the  apical  portion 
of  one  and  the  apical  outer  marginal  portion  of  the  other  being  lost  at 
the  edge  of  the  stone.  The  humeral  shoulder  is  particularly  well 
marked,  almost  exactly  rectangulate,  with  the  extreme  angle  rounded, 
while  the  outer  margin,  at  least  in  its  basal  half,  is  gently  emarginate 
and  slightly  recurved.  The  wing  is  somewhat  less  than  twice  as  long 
as  broad,  with  the  inner  margin  apparently  nearly  straight,  perhaps  very 
gently  convex;  the  outer  margin  gently  convex  in  the  basal  half,  rather 
strongly  convex  on  the  apical  half,  so  that  the  wing  narrows  rapidly 
behind;  the  form  of  the  tip,  however,  can  not  be  determined.  The  main 
veins  originate  at  about  the  middle  of  the  base  of  the  wing,  and  are 
gently  arcuate  or  sinuate  throughout  most  of  their  course.  The  relative 
importance  of  the  different  areas  appears  to  vary  distinctly  in  the  two 
wings,  and  the  mediastinal  area  is  of  grand  imx>ortance,  i)artly  on  account 
of  its  gre^t  lateral  expanse  at  the  base,  partly  from  its  long  extension 
along  the  outer  margin,  for,  on  the  complete  right  wing,  where  it  appears 
to  be  more  highly  developed,  it  extends  to  beyond  the  middle  of  the 
apical  half  of  the  outer  margin  and  is  filled  with  radiating  veins,  many 
of  them  forked  and  apparently  formed  mainly  of  two  clusters,  an  outer 
and  basal,  in  which  the  forks  originate  near  the  middle  of  their  course, 
and  an  inner,  where  they  are  variable.  The  mediastinal  vein  takes  a 
sinuate  course,  and  with  the  externomedian  appears  to  be  more  variable 
than  any  of  the  others;  together  they  occupy  the  apex  of  the  wing, and 
apparently,  to  judge  from  one  wing,  may  unite  near  the  middle  of  the 
basal  half  of  the  wing  and  form  one  basal  stem,  or  they  may  be  entirely 
independent,  one  of  the  other,  as  in  the  opposite  wing.  In  the  former 
case,  as  is  seen  in  the  right  wing  in  the  drawing  on  the  plate,  the 
scapular  vein  is  of  small  importance,  having  but  three  branches,  one  of 
them  once  forked  near  the  tip  and  terminating  somewhat  before  the  tip 
of  the  wing,  while  the  externomedian  vein  occupies  the  entire  tip  of  the 
wing,  terminating  on  the  inner  border  opx)osite  the  extremity  of  the 
mediastinal  area  and  filling  the  space  with  three  or  four  compound  or 
forked  branches.  On  the  left  wing,  however,  the  scapular  vein  is 
of  decidedly  greater  importance,  having  at  least  four  branches,  the 
first  of  them  compound,  and  it  must  terminate  much  nearer  the  apex 
of  the  wing  (here  broken)  than  can  be  the  case  upon  the  opposite  side; 
while  the  externomedian,  entirely  independent  from  its  very  origin, 
divides  into  two  branches  at  no  great  distance  before  the  middle  of  the 
wing,  each  of  which  branches,  and  especially  the  lower,  is  compound; 
having  a  general  effect  similar  to  that  of  the  same  vein  on  the  opposite 
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wing,  but  with  more  crowded  neuration.  The  internomedian  vein  is 
obscure  upon  the  right  wing  but  clearly  marked  upon  the  left;  its  termi- 
nation, however,  is  plainly  similar  in  both;  on  the  left  wing  it  is  seen  to 
have  four  principal  branches,  of  which  the  second,  at  least,  is  forked, 
while  the  other  appears  to  be  simple;  its  course  is  gently  sinuate,  hav- 
ing beyond  its  arcuation  in  the  basal  half  a  distinctly  more  longitud- 
inal trend.  The  anal  furrow  is  rather  strongly  and  pretty  uniformly 
arcuate  and  terminates  very  shortly  before  the  middle  of  the  wing;  the 
anal  area,  which  is  rather  strongly  vaulted,  is  filled  with  a  series  of 
eight  or  ten  veins,  gently  arcuate  in  the  same  sense  as  the  furrow  and 
either  simple  or  united  to  one  another  close  to  their  base.  Little  more 
can  be  said  of  the  abdominal  segments  than  that  they  are  rather  short 
and  broad  and  appear  to  be  perfectly  smooth,  showing  no  structure 
whatever. 

Length  of  the  longest  fi^agment  of  the  tegmina,  30  mm.;  probable 
length  of  tegmina,  33  mm. ;  breadth,  17  to  18  mm. ;  breadth  of  the  two 
tegmina  as  they  lie  upon  the  stone,  35  mm.;  length  of  abdominal 
segments,  2  mm. 

This  species  is  more  nearly  related  to  M.  priscovolans  than  to  any 
other,  but  is  remarkable  for  its  extreme  breadth,  being  much  broader 
in  proportion  to  its  length  than  even  in  that  species,  but  showing  a 
somewhat  similar  length  of  the  mediastinal  area  and  distribution  of 
the  branches  of  the  nervules  therein.  It  differs  in  the  much  earlier 
origin  of  the  branching  of  the  externomedian  vein  and  in  general 
resembles  M,  priscovolans  more  by  its  left  wing  than  by  its  right.  The 
branch  of  the  anal  area  is  very  different,  as  also  the  form  of  the  wing^. 

The  single  specimen  and  its  reverse,  remarkably  well  preserved  as 
to  texture  and  of*  a  fusco-castaneous  color,  are  embedded  in  a  nodule 
from  the  Lowest  Productive  Goal-measures,  at  Mazon  Creek,  Illinois,  in 
the  collection  of  Mr.  E.  D.  Lacoe,  where  they  bear  the  number  2021  a-b. 

.7.  Mylaceis  priscovolans. 

Mylacris  prUcovolaM  Scadd.,  Mem.  Boat.  Soo.  Nat.  Hiat.,  Ill,  907-308,  pi.  27,  fig.  9 
(1884);  Fosa.  Ins.  N.  A.,  I,  271-272,  pi.  13,  tig.  9  (1890). 

From  the  bituminous  coal  shale  of  the  Lowest  Productive  Coal-meas- 
ures of  Oannelton,  Pa. 

8.  Mtlagbis  heebi. 

Blattina  heeri  Scudd.,  Can  Nat.,  VII,  272,  fig.  2  (1874). 

Mylaori9  heeH  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist..  Ill,  43-44,  pi.  5,  fig.  11  (1879) ;  Fobs- 
Ins.  N.  A.,  1, 63-64, 264,  pi.  5,  fig.  11  (1890). 

Productive  Coal-measures  of  Sydney,  Cape  Breton. 
9.  Mylacris  antiqua. 
PI.  II,  flgs.  5, 6. 

Mylacris  antiqua  Scadd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  800-301  (1884);  Fo68.InB.K. 

A.,  I,  264-265  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazoii  Ca^ei^Oflil^ow. 
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10.  Mylacris  LUCIPUOA. 

nfuga  Scudd.,  Mem.  Boet.  Soc.  Nat.  Hist.,  Ill,  301-302,  pi.  27,  fig.  8  (1884) ; 
8.  N.  A.,  1, 265-266,  pi.  13,  fig.  8  (1890). 

16  roof  shales  of  the  E  seam  of  coal  at  the  Port  Griffith 
k,  near  Pittston,  Pa. 

11.  Mtlagbis  carbonum. 

bonum  Soadd.,Mein.  Boat.  Soo.  Nat.  Hist.,  Ill,  304-307,  pi.  27,  figs.  6,  7, 
) ;  Fobs.  Ins.  N.  A.,  1, 268-271,  pi.  13,  figs.  6, 7, 10  (1890). 

the  only  species  of  Paleozoic  cockroach  (with  the  possible 
of  Etoblattina  balteata)  yet  foaud  in  America  at  two  distinct 
ue  of  them  being  in  the  bituminous  coal  shale  of  the  Lowest 
i  Goal-measures  of  Pennsylvania,  at  Cannelton,  the  other  in 
'  series  at  the  horizon  of  the  E  vein  in  the  Empire  mine  at 
re,  in  the  same  State.  Some  differences  appear  in  the  speci- 
the  two  localities,  and  it  is  possible  that  when  complete 
are  found  it  may  be  necessary  to  separate  the  older  and 
rms. 

12.  Mtlaoris  pennsylvanica. 

isylvanioa  Sondd.,  Mem.  Boat.  Soo.  Nat.  Hist.,  Ill,  44-45,  pi.  5,  figs.  13, 
;  ibid.,  UI,  302-304,  pi.  27,  fig.  11  (1884);  Foss.  Ins.  N.  A.,  I,  64-65, 
)1.  5,  figs.  13,  14,  pi.  13,  fig.  11  (1890). 

B  bituminous  coal  shales  of  the  Lowest  Productive  Coal-  ; 

b  Cannelton,  Pa. 

13.  Mylaoris  mansfieldi. 

tfieldi  Soadd.,  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  47,  pi.  5,  fig.  15  (1879); 
377-378  (1890) ;  Foss.  Ins.  N.  A.,  I,  67,  272,  401-402,  pi.  5,  fig.  15  (1890). 

same  as  the  preceding. 

14.  Mylacris  ovalis. 

8  Scudd.,  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  308-309,  pi.  27,  fig.  5  (1884) ; 
N.  A.,  I,  272-273,  pi.  13,  fig.  5  (1890). 

same  as  the  last  two. 

2.  Genus  PKOMYLACRIS.  ;,  ^ 

jndd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  34  (1885).  •^.  . 

s,  of  which  four  species  are  known,  has  apparently  a  wider  »** 

any  of  the  other  genera  of  Mylacridte,  having  been  found 
the  Liowest  Productive  Coal-measures  in  the  Eastern  Inte- 
irhere  three  species  occur,  but  also,  in  a  single  instance,  in 
Coal-measures  of  the  Western  Interior  basin. 
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TahU  of  the  apeciea  of  Pramylaoria, 

aK  Prothorax  distinctly  twice  as  broad  as  long.    Scapular  vein  much  more  import 
tant  than  the  eztemomedian. 
5^  Most  of  the  scapular  branches  arising  at  regular  intervals  from  the  main  stem. 

1.  P.  karei. 
h^.  About  half  the  scapular  branches  clustered  as  offshoots  of  its  basal  branch. 

2.  P.  iestmdo. 
a'.  Prothorax  distinctly  less  than  twice  as  broad  as  long.    Scapular  vein  not  more 
important  than  the  eztemomedian. 
h^.  Prothorax  more  than  half  as  broad  again  as  long.    Scapular  vein  far  less  im- 
portant than  the  extemomedian ;  anal  veins  simple 3.  P.  ovaZtt. 

5".  Prothorax  less  than  half  as  broad  again  as  long.    Scapular  vein  not  far  less  im- 
portant than  the  extemomedian ;  anal  veins  mostly  forked 4.  P.  rt^ido. 

1.  Pbomtlagbis  habei  sp.  nov. 
PI.  n,  fig.  3. 

A  single  fore  wing  firom  which  the  anal  area  is  lost  and  in  which  the 
details  of  the  intemomedian  area  are  also  lost;  it  is  of  a  regular  oval 
form,  except  for  the  straightness  of  the  inner  margin,  the  costal  margin 
being  strongly  arcuate  throughout  and  the  tip  broadly  rounded;  the 
whole  wing  is  slightly  more  than  twice  as  long  as  broad.  The  medias- 
tinal area  terminates  at  the  middle  of  the  costal  margin  and  is  filled 
at  least  in  its  outer  two-thirds  with  radiating,  straight,  forked,  rather 
closely  crowded  branches,  of  which  some  eight  or  ten  reach  the  margin 
at  equal  distances  apart.  The  scapular  vein  is  strongly  sinuous  and  in 
the  basal  half  of  the  wing  subparaUel  to  the  costal  margin,  terminating 
just  above  the  extreme  apex  of  the  wing;  it  has  half  a  dozen  subeqoi- 
distant  branches,  most  of  them  deeply,  sometimes  doubly  forked,  the 
first  arising  far  toward  the  base  and  not  diverging  from  the  main  stem 
for  some  distance  and  then  separating  into  three  branches,  the  outer- 
most apically  forked;  these  branches  are  nearly  straight,  less  crowded 
than  those  of  the  mediastinal  area,  oblique,  the  apical  ones  longitudi- 
nal. The  extemomedian  vein  runs  parallel  to  the  scapular  and  does 
not  branch  until  beyond  the  middle  of  the  wing,  when  it  throws  off 
three  longitudinal  branches  to  the  outer  margin,  the  uppermost  deeply 
forked.  The  course  of  the  intemomedian  vein  and  its  branches  can 
not  certainly  be  determined,  but  it  terminates  shortly  before  the  apex 
of  the  wing  and  has  on  the  margin  numerous  oblique  branches,  appar- 
ently similar  in  all  respects  to  those  of  the  scapular  area.  The  anal 
furrow  is  slightly  impressed,  in  its  apical  portion  nearly  straight,  and 
terminates  exactly  at  the  middle  of  the  wing. 

In  the  form  of  the  wing,  which  is  less  tapering  than  usual,  this  8X>ecie8 
seems  to  be  most  nearly  allied  to  P.  teatudo^  but  differs  considerably 
from  it  in  the  character  of  its  scapular  branches. 

Length,  17.5  mm. ;  breadth,  8.5  mm. 

This  interesting  specimen,  the  only  species  of  Mylacridse  known  from 
above  the  Productive  Coal-measures,  was  found  by  Mr.  Sidney^J^  Hare, 
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a  most  euthuslastic  searcher  and  stadent  in  natural  history,  aboat  170 
feet  above  the  base  of  the  Upper  Barren  Coal-measures  at  Kansas  City, 
Mo.,  and  is  named  after  him  at  the  suggestion  of  Mr.  B.  D.  Lacoe,  in 
whose  collection  it  bears  the  number  2087a. 

2.  Pbomylaceis  testubo. 

PL  II,  fig.  2. 

Promylacns  testudo  Soudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  403,  pi.  32,  fig.  6  (1890); 
Fo88.  Ins.  N.  A.,  I,  379,  pi.  24,  fig.  6  (1890). 

Through  the  kindness  of  Mr.  R.  D.  Lacoe,  I  have  had  the  opportunity 
of  examining  a  second  specimen  of  this  species.  It  is  somewhat  smaller 
than  the  first,  but  has  the  same  vaulted  form,  and  in  each  cai^e  the  figure 
represents  the  convex  surface  and  not  the  concave  cast.  The  first  thing 
that  will  be  noticed  is  that  there  is  a  similar  difference  in  the  venation 
of  the  opposite  tegmina,  only  that  the  difference  is  reversed,  the  simpler 
form  of  branching  of  the  scapular  vein  being  seen  on  the  left  side  in 
one  specimen,  on  the  right  side  in  the  other.  The  drawing  of  the  medi- 
astinal vein  of  the  left  wing  in  the  present  specimen  is  slightly  incorrect 
in  that  the  forking  of  the  branches  has  been  overlooked,  it  differiug  but 
little  from  that  of  the  opposite  wing.  The  costal  margin  is  scarcely  so 
convex  as  in  the  type;  the  mediastinal  area  is  a  little  longer,  terminating 
a  little  beyond  the  tip  of  the  anal  furrow.  On  each  wing  the  branches 
of  the  scapular  vein  are  divided  into  two  sets  just  beyond  tlie  middle 
of  the  basal  half  of  the  wing,  but  on  the  left  side,  from  the  less  numerous 
branches,  the  vein  is  less  complicated  than  on  the  right,  where  the  outer 
of  the  two  at  once  forks  into  two  sets  of  t  hree  or  four  branches  each,  and 
the  inner  divides  farther  out  in  very  regular  fashion  into  two  ultimately 
forked  branches,  giving  in  all  eleven  Veinlets  to  the  margin;  on  the  left 
side  the  outer  divides  into  three  superior  branches,  the  inner,  at  first 
into  two,  the  outer  of  which  is  simple,  the  inner  of  which  sends  from 
before  its  middle  a  forked  superior  branch,  in  all  only  seven  veinlets  at 
the  margin.  In  the  type,  on  the  more  complicated  left  side,  by  the 
apical  forking  of  nearly  all  the  branches,  no  less  than  eighteen  veinlets 
are  found  upon  the  margin;  the  right  side,  being  broken  at  the  margin, 
the  number  of  apical  veinlets  can  not  be  determined,  but  it  is  probably 
from  ten  to  thirteen.  The  externomedian  vein  diCers  from  the  type 
mainly  in  its  later  initial  forking?,  which  is  decidedly  beyond  that  of  the 
scapular  vein  and  but  little  before  the  tip  of  the  anal  furrow.  The 
internomedian  area  is  larger  on  the  left  than  on  the  right  wing,  but 
does  not  differ  essentially  from  the  same  area  in  the  type.  The  anal 
furrow  is  entirely  similar  to  that  of  the  type  (which  is  wrongly  stated 
m  the  original  description  to  terminate  "a  little  beyond,*'  instead  of  a 
little  before,  the  middle  of  the  wing),  and  as  there  the  anal  area  is 
strongly  vaulted,  but  its  veins  are  less  numerous,  and  one  at  least  is 

Oeepiy  iOlKeCl.  uigmzeoDy  v^jv^v^p^iv. 
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Length  of  the  fragment^  13  mm.;  probable  length  of  tegmina, 
15  mm.;  breadth  of  closed  tegmina,  12.5  mm. 

The  specimen  is  numbered  in  Mr.  Lacoe's  collection  2089a,  and,  like 
the  original,  comes  from  the  Lowest  Productive  Coal-measures  at  Mazon 
Creek,  Illinois. 

3.  Pbomylaceis  ovalis. 

PromylaorU  ovalis  Soudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  34-85  (1885);  Mem. 
Boat.  Soo.  Nat.  Hist.,  IV,  403,404,  pi.  31,  figs.  1-4  (1890);  Foes.  Ins.  N.A.,  1,379, 
380,  pi.  23,  figs.  1-4  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinois. 

4.  PBOMYLAOBIS  EIGIDA. 

PI.  Ill,  fig.  1. 

PromylacrU  rigida  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  IV,  403,404-405,  pl.  31,  fig.  6 
(1890) ;  Fobs.  Ijis.  N.  A.,  1, 379, 380-381,  pl.  23,  tig.  6  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Braidwood,  111. 

3.  Genus  LITHOMYLAORIS. 

Uthomylacns  Sondd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  48  (1879) ;  Fobs.  Ins.  N.  A.,  1, 68, 
(1890). 

This  is  the  only  genus  of  MylacridsB  which  has  been  found  more 
abundantly  in  the  Younger  than  in  the  Older  Productive  Coal* 
measures,  three  out  of  the  four  species  being  confined  to  them  in  the 
Pennsylvania  rocks,  while  the  remaining  species  is  found  low  down  in 
the  Older  Productive  Coal-measures  in  the  Eastern  Interior  basin  at 
Mazon  Creek,  Illinois. 

Table  of  the  species  of  Lithomylacris, 

a^  Externomedian  vein  first  forking  at  or  before  the  middle  of  the  tegmina. 
h^,  Tegmina  slender,  fully  three  times  as  long  as  broad. 
oK  Nervules  numerons  and  very  crowded;  scapular  branches  often  forked. 

1.  X.  afifiUBUt, 
&.  Nervales  less  numerous  and  neuration  more  open ;  scapular  branches  always 

simple 2.  L.  piUsUmiana, 

5^.  Tegmina  relatively  stout,  being  but  little  more  than  twice  as  broad  as  long. 

3.  L.  pauperata. 
a*.  Eztemomedian  vein  first  forking  well  beyond  the  middle  of  the  tegmina. 

4.  X.  simplex. 
1.   LlTHOMYLACRIS  ANGUSTA. 

IMhimylacris  angusia  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  4C-50,  pl.  5,  figs.  2,  3 
(1879);  Fobs.  Ins.  N.  A.,  I,  68-70,  pl.  5,  figs.  2,3  (1890). 

From  the  roof  shales  of  the  E  seam  of  coal  at  the  Port  GrifiAth  switch- 
back, near  Pittston,  Pa. 

2.  LiTHOMYLACEIS  PITTSTONIANA, 


Liihomylacrxs  piitstoniana  Scadd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  50-61,  pl.  5,  figs. 

4,  10  (1879);  Foss.  Ins.  N.  A.,  I,  70-71,  pl.  5,  figs.  4,  10  (1890). 

Brom  the  same  locality  and  horizon  as  the  preceding. 
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3.  LiTHOMTLAORIS  PAUPBBATA. 

LiikamylacrU pauperaia  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  409-410;  pi.  32,  fig.  5 
(1890) ;  Fobs.  Ins.  N.  A.,  1, 385-386,  pi.  24,  fig.  5  (1890). 

From  the  same  locality  and  horizon  as  the  last  two. 

4.  LiTHOMTLAGBIS  SIMPLEX. 

Litkomylacria  simplex  Sciidd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  51-62,  pL5,  fi^.S  (1879); 
Foss.  Ins.  N.  A.,  1, 71-72,  pi.  5,  fig.  5  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Danville,  111. 

4.  Genus  PAROMYLACRIS. 
Paraii^ylacris  Soudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  35  (1885). 

This  genus,  containing  five  known  species,  is  confined  to  the  Produc- 
tive Coal-measures  and  almost  entirely  to  its  lowest  members,  only  one 
species  occurring  near  Pittston,  Pa.,  near  the  base  of  the  upper  of  the 
two  divisions  into  which  I  have  tentatively  divided  the  Productive 
Coal-measures.  One  of  the  others  occurs  in  the  Western  Interior  coal 
basin,  within  50  feet  of  the  base  of  the  true  Coal-measures,  the  others  in 
the  Eastern  Interior  basin  in  the  Mazon  Creek  beds,  Illinois. 

Table  of  the  apeeies  of  Paromylacris. 

a*.  Tegniiua  broadly  and  pretty  regularly  obovate,  the  apical  not  much  less  than  the 

basal  breadth. 
&' .  Prothorax  much  more  than  twice  as  broad  as  long ;  anal  furrow  terminating  at  or 

before  the  middle  of  the  tegmina 1.  P.  rotunda, 

h-,  Prothorax.  much  less  than  twice  as  broad  aslong;  aual  furrow  terminating  well 

beyond  the  middle  of  the  tegmina 2.  P.  ampla. 

a'.  Tegmina  tapering  strongly,  the  apical  much  less  than  the  basal  breadth. 
h^.  Mediastinal  area  reaching  well  beyond  the  middle  of  the  tegmina;  externome- 

dian  veins  very  strongly  arcuate 3.  P.  triangulariB. 

&''.  Mediastinal  area  not  reaching  the  middle  of  the  tegmina;  extemomediau  veins 

very  gently  arcuate 4.  P,  clinioniana, 

P.  plut-eu8  is  not  included  in  this  table. 

1.  Paromylaceis  rotunda. 

Paromylaona  rotunda  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885, 35  (1885) ;  Mem.  Bost. 
Soc.  Nat.  Hist.,  IV,  406-408,  pi.  32,  figs.  1,  2  (1890) ;  Foss.  Ins.  N.  A.,  I,  382-384,  pi. 
24,  figs.  1,  2  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinois. 

2.   PAROMYLACRIS  AMPLA. 

PI.  Ill,  fig.  4. 

Paromylacris  ampla  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  IV,  408,  pi.  81,  fig.  7  (1890); 
Foss.  Ins.  N.  A.,  1, 384,  pi.  23,  fig.  7  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Braid woo^fi^'^^ 
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3.  Pabomylagbis  tbiangulabis  sp.  noy. 
PI.  Ill,  fig.  3. 

Eepresented  by  a  somewhat  confused  mass  of  wings,  out  of  which 
one  of  the  tegmina  can  be  easily  distinguished  throughout  the  most  of 
its  extent,  the  tip  only  broken;  this  has  a  remarkably  triangular  form, 
the  front  margin  strongly  arcuate  at  the  base  but  beyond  straight, 
the  inner  margin  independently  arcuate  on  the  anal  area  and  beyond, 
the  whole  wing  tapering  rapidly  and  regularly  beyond  the  tip  of  the 
anal  furrow.  The  whole  wing  is  a  little  more  than  twice  as  long  an  its 
extreme  breadth  next  the  base.  The  mediastinal  area  is  of  great 
extent,  terminating  about  the  middle  of  the  distal  halt  of  the  wing, 
very  broad  at  the  base  and  gradually  tapering,  the  branches  of  the 
vein  mostly  forked,  sometimes  doubly  forked,  and  sevenil  of  them 
originating  beyond  the  base  of  the  wing,  as  is  the  case  with  other 
species  of  Paromylacris,  in  which  resi)ect  this  genus  approa<:hes 
Necymylacris;  the  branches  are  strongly  oblique  and  not  very  closely 
crowded;  the  mediastinal  vein  is  very  strongly  sinuous,  first  forks 
immediately  after  its  separation  from  the  internome<1ian  vein,  with 
which  it  is  united  in  the  basal  fifth  of  the  wing,  each  of  its  forks  again 
alu\ost  immediately  subdivided,  and  their  lowermost  branches,  very 
deeply  forked,  send  at  last  about  half  a  dozen  nervules  to  the  upper 
margin,  the  lowermost  striking  the  tii)  of  the  wing;  all  these  branches 
are  but  gently  sinuous  in  the  apical  half  of  the  wing  and  directed 
longitudinally  upward ;  the  externomedian  vein  is  very  similar  to  the 
scapular,  forking  immediately  on  its  freedom  from  the  scapular,  each 
of  its  branches  again  forking  in  the  middle  of  the  wing,  all  having  a 
strongly  sinuous  course,  and  after  their  final  forking  nearly  longitudi- 
nal. *  The  internoroedian  vein  is  likewise  broadly  sinuous,  and  termi- 
nates on  the  inner  margin  somewhat  beyond  a  point  opiK)site  the  tip 
of  the  mediastinal  vein,  the  main  branch  having  a  sinuous  course 
parallel  to  the  lower  branches  of  the  externomedian  vein ;  it  has  three 
or  four  simple  or  forked  branches,  separating  fan -like  upon  the  anal 
border.  The  anal  furrow  is  very  deeply  impressed,  very  strongly  sin- 
uous, and  terminates  on  the  inner  margin  considerably  before  the 
middle  of  the  wing;  the  only  veins  which  can  be  seen  in  the  anal  area 
are  those  on  the  half  which  is  removed  from  the  anal  furrow,  and  they 
are  here  straight  and  parallel. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  21.5  mm.; 
breadth,  10  mm. 

A  single  specimen  and  its  reverse  come  from  the  nodules  of  Mazon 
Greek,  Illinois,  and  are  in  the  collection  of  Mr.  B.  D.  Lacoe,  bearing  the 
number  2110  a,  b.  They  come  from  the  Lowest  Productive  Coal- 
measures. 
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4*  Pabomylacbis  clintoniana  sp.nov. 
PL  III,  fig.  6. 

A  single  well-preserved  fore  wing  with  the  extreme  base  and  apex 
destroyed.  The  form  of  the  tegmina  is  not  so  distinctly  triangular  as 
m  the  preceding  species,  but  it  tapers  with  great  regularity  from  the 
same  point,  mostly  through  the  arcuation  of  the  inner  margin,  tbe  front 
margin  being  very  gently  arcuate,  so  that  the  tip  must  fall  above  (he 
middle,  which  is  very  unusual.  The  mediastinal  area  is  ratlier  short, 
scarcely  extending  so  far  as  the  anal  furrow;  very  broad  at  base,  it  rap- 
idly narrows,  and  is  filled  with  but  few  branches,  most  of  which  are 
forked  close  to  the  margin,  and,  as  in  the  species  of  Paromylacris  in  gen- 
eral, one  at  least  of  the  principal  branches  originates  far  beyond  the 
base  of  the  tegmina.  The  scapular  vein  is  the  most  important  in  the 
tegmina.  occupying  with  its  branches  a  very  considerable  portion  of  its 
area.  It  is  made  up  of  two  clusters  which  part  at  no  great  distance 
from  thebaseof  the  tegmina,  the  uppermost  bearing  three  long  branches, 
part  of  which  are  forked  next  the  ma;  gin,  following  the  general  course 
of  the  branches  of  the  mediastinal  area.  The  lower  cluster  subdivides 
uito  two  sets  at  about  the  end  of  the  basal  third  of  the  tegmina — the  up- 
per composed  of  three,  the  lower  of  four,  long,  gently  arcuate,  upturned, 
simple  branches,  which  cover  the  remainder  of  the  front  margin  as  far  as 
the  tip  of  the  tegmina;  as  a  whole,  the  main  scapular  vein,  or  rather 
the  main  vein  of  the  lower  cluster,  has  a  gently  sinuous  course  through 
the  middle  of  the  tegmina,  falling  below  it  in  its  middle  portion.  The 
externomedian  vein  is  formed  of  two  slightly  compound  branches  orig- 
inating from  a  main  stem,  which  first  subdivides  a  little  beyond  the  first 
forking  of  the  lower  cluster  of  the  scapular  vein.  Its  branches  are  very 
gently  sinuous,  nearly  longitudinal,  and  terminate  on  the  outer  and 
inner  borders  of  the  tegmina.  The  internomedian  vein  is  very  gently 
sinuous,  running  in  a  nearly  straight  course  after  its  basal  arcuation  to 
fthe  middle  of  the  apical  half  of  the  tegmina,  and  has  five  simple,  m  one 
case  rather  deeply  forked,  straight  and  oblique  branches.  The  aial 
furiow  is  deeply  impressed,  sharp,  and  gently  arcuate,  and,  what  is  most 
extraordinary,  forks  just  before  the  tip,  and  terminates  at  about  the 
middle  of  the  tegmina.  The  anal  veins  are  longitudinally  oblique, 
deeply  forked,  straight  or  arcuate,  rather  distant,  and  subparallel  to 
the  basal  half  of  the  anal  furrow. 

This  species  is  remarkable  for  the  slenderness  of  the  tegmina  and 
the  curious  manner  in  which  they  taper  by  the  stronger  arcuation  of 
the  inner  than  of  the  front  margin ;  it  is  more  nearly  allied  to  the 
preceding  species  than  to  any  other,  but  departs  widely  from  it  in 
these  respects. 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  21  mm.; 
breadth,  8  mm.  C^nir^n](> 
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Obtained  &om  a  coal  bank  near  Glinton,  Mo.,  belonging  to  the 
Very  Lowest  Productive  Coal-measures,  found  within  50  feei  of  their 
extreme  base;  it  is  in  the  collection  of  Mr.  B.  D.  Lacoe,  under  the 
number  2151a. 

5.  Paromylacris!  pluteus  sp.  nov. 
PL  III,  fig.  2. 

A  basal  fragment  of  a  fore  wing  appears  to  belong  to  a  distiuct 
species  of  Paromylacris,  but  is  referred  here  doubtfully,  as  its  refer- 
ence depends  largely  upon  the  form  of  the  wing,  the  larger  part  of  the 
margin  of  which  is  conjectural.  That  it  is  one  of  the  Mylacridie  is 
evident  from  the  character  of  the  preserved  part  of  the  mediastinal 
area.  The  direction  of  the  inner  margin  beyond  the  anal  area,  with 
the  direction  and  tendencies  of  the  mediastinal  and  scapular  veins, 
indicate  that  these  two  veins  occupy  at  least  one-half  of  the  tegmina; 
while,  if  this  were  the  case,  the  wing  could  hardly  have  had  the  slen- 
der form  of  Lithomylacris,  as  apparently  also  it  had  not  the  apically 
confined  area  of  the  externomedian  vein.  These  points  would  indicate 
that  it  fell  in  Paromylacris,  though  it  is  not  impossible  that  it  is  a 
Nec3rmylacris,  its  next  neighbor.  In  either  case  the  structure  of  the 
anal  area  is  difi'erent  from  anything  known  in  this  vicinity,  and  indi- 
cates a  species  hitherto  unknown  and  of  considerable  size. 

Assuming  the  margin  to  be  correctly  delineated,  the  mediastinal 
area  probably  extended  to  some  distance  beyond  the  middle  of  the  t^eg- 
mina,  and  the  scapular  area  occupied  the  rest  of  the  upper  half  of  the 
tegmina,  the  main  vein  of  the  latter  beginning  to  branch  just  beyond 
the  basal  fifth  of  the  tegmina,  where  it  is  bent  in  its  course.  The  exter- 
nomedian vein  runs  parallel  to  the  scapular,  first  branches  before  the 
middle  of  the  tegmina,  and  apparently  occupies  on  the  margin  almost 
half  as  much  space  as  the  scapular.  The  internomedian  vein,  of  which 
more  can  be  seen,  runs  in  a  very  gently  arcuate  course  and  ternodnates 
far  toward  the  tip  of  the  tegmina,  with  three  or  four  very  inequidis- 
tant,  deeply  forked  or  simple,  nearly  straight  or  slightly  arcuate, 
strongly  oblique  branches.  The  anal  furrow  terminate  beyond  the 
middle  of  the  tegmina,  and  besides  being  strongly  bent  next  the  base 
is  again  gently  bent  beyond  the  middle  of  the  remainder,  being  other- 
wise nearly  straight;  and  by  the  ftiUness  of  this  portion  of  the  inner 
margin  which  has  an  independent  curve,  the  whole  area  is  subequal  in 
breadth  to  near  its  rapidly  tapering  extremity;  it  is  filled,  at  le$u<t 
away  from  the  anal  furrow,  with  numerous  simple  of  deeply  forked 
veins  parallel  to  its  sides,  but  arcuate  ax)ically.  The  whole  area  is  fully 
three  times  as  long  as  broad. 

The  species  appears  to  fall  in  the  near  vicinity  of  P.  ampla^  but  is 
smaller  than  it,  and  apparently  has  a  larger  development  of  the  inter- 
nomedian area  and  an  earlier  branching  of  the  externomedian  vein. 
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[  of  fragment,  21.5  min.;  probable  length  of  tegmina,  30  mm.; 

breadth,  16  mm. 

[e  specimen  found  in  the  Batter  mine  at  Pittston,  Pa.,  in  the 
T  the  E  coal  or  Pittston  coal  by  Mr.  B.  D.  Lacoe,  in  whose 

it  bears  the  number  2040a. 

5.  Genus  NECYMYLAORIS. 

i«  Scudd.,  Mem  Boat.  Soc.  Nat.  Hiat.,  Ill,  53-63  (1879);  Foes.  Ins.  N.  A.,  I, 

1890). 

)  known  species  of  this  genus  both  occur  in  the  Pennsylvania 
1,  in  the  Lowest  Productive  Goal-meaaures.  No  species  have 
Hi  to  the  genus  since  its  first  description  fourteen  years  ago. 

Table  of  the  species  of  Neeymylaoria. 

vein  short;  internomedian  vein  arcaate  throughout 1.  N,  laeoana, 

vein  long;  iutemomedian  vein  straight  through  most  of  its  course  but 
late 2.  N.  heroe, 

1.  Kecymylagbis  LAGOANA. 

»  lac^ana  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  53-^54,  pi.  6,  fig  12  (1879) ; 
3.  N.  A.,  1, 73-74,  pi.  5,  fig.  12  (1890). 

le  Boston  mine,  near  Pittston,  Pa.,  in  the  Lowest  Productive 
ures. 

2.  Nbcymylacbis  hebos. 

r  heros  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  54-56,  pi.  5,  fig.  9  (1879); 
9.  N.  A..  I,  74-76,  pi.  5,  fig.  9  (1890). 

e  roof  shales  of  coal  C  in  the  Boston  mine  near  Pittston,  Pa., 
wer  Productive  Coal-measures.  By  error  in  the  original 
1  it  was  referred  to  Cannelton,  Pa.,  in  a  deposit  just  below 
i  its  discovery  was  credited  to  Mr.  Mansfield,  when  it  should 
referred  to  Mr.  Lacoe,  in  whose  collection  it  bears  the  num- 
This  error  of  location  was  unfortunately  repeated  in  my 
ects  of  North  America,  and  in  my  Index  to  Known  Fossil 
all.  71,  U.  S.  Geol.  Survey). 

IPTION  OF  A  FRAGMENT   OF   A  GIGANTIC   FORE   WING. 

Mylagbid^  (?)  sp. 

PI.  II,  fig.  4. 

est  fragment  of  a  fore  wing,  consisting  only  of  the  humeral 
»wu  here  to  draw  attention  to  au  unknown  species  remarka- 
immense  size  and  for  the  surface  structure.  It  seems  to  be 
ainly  a  cockroach,  and  appears  to  have  rather  the  aspect  of 
group  than  that  of  one  of  the  Blattinarise.  The  shoulder 
^  is  apparently  penetrated  by  a  single  straight  vein  without 
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branches,  nnless  the  doably  forked  bent  prominence  may  be  an  extreme 
basal  branch.  The  entire  surface  is  covered  with  little,  circular,  shallow 
punctures,  about  0.28  mm.  in  diameter,  slightly  more  deeply  impressed 
at  their  margins  than  centrally,  sparsely  distributed  with  considerable 
uniformity,  but  rather  more  closely  crowded  toward  the  margin,  where 
they  lie  at  an  average  distance  apart  of  four  or  five  of  their  diameters. 
The  fragment  is  26  mm.  long,  but,  being  only  the  merest  fragment  of 
the  shoulder  of  a  fore  wing,  must  represent  one  very  much  larger  than 
the  largest  known  species,  or  perhaps  one  80  mm.  long,  at  the  least. 

The  specimen  comes  from  the  Lowest  Productive  Goal-measures  of 
Mazon  Creek,  Illinois,  and  was  sent  me  for  examination  by  Mr.  Wil- 
liam Gurley. 

BliATTINARI^. 

This  group  of  Palseoblattarise  was  the  prevailing  type  of  cockroaches 
in  Carboniferous  times.  In  America  they  are  found  from  the  Millstone 
Grit  (in  scanty  numbers,  but  some  variety — two  or  three  genera)  to  the 
Trias,  where  the  species,  mostly  belonging  to  generic  groups  charaeter- 
istic  of  the  Trias,  are  only  two  or  three  times  more  abundant  than  in  the 
Millstone  Grit,  though  the  culmination  of  the  group  is  reached  in  the 
Permian.  In  Europe  they  have  been  discovered  neither  so  low  as  the 
Millstone  Grit  nor  so  high  as  the  Trias,  but  are  found  throughout  the 
true  Productive  Coal-measures,  as  well  as  in  the  Barren  Coal-measures 
(where  they  appear  to  have  culminated)  and  in  the  Permian.  This  latter 
statement  may  require  some  revision  when  the  numerous  species  found 
in  the  Productive  Coal-measures  at  Oommentry,  France,  are  made 
known,  just  as  a  very  different  statement  regarding  the  American  rocks 
would  have  had  to  be  made  fifteen  years  ago. 

Twelve  genera  and  about  174  si)ecies  are  known,  of  which  10  genera 
and  about  112  species  come  from  America,  and  8  genera  and  about  62 
species  from  Europe,  besides  half  a  dozen  undetermined  («pecies  from 
the  latter.  Six  of  the  genera  are  common  to  both  worlds,  4  are  peculiar 
to  America  (one  of  them  to  the  Trias),  and  2  to  Europe.  Ko  species  are 
known  to  occur  on  both  continents. 

6.  Genus  MICROBLATTINA  {fxtxpo^^  Blattina,  nom.  gen.)  gen.  nov. 

The  apical  half  of  a  fore  wing  from  the  Ehode  Island  coal  field  pre- 
sents such  very  striking  peculiarities  that  they  must  be  regarded  as 
affording  suflBcient  ground  for  distinct  generic  reference  unless  the 
unknown  basal  portion  should  show  the  veins  to  be  connected  in  a  very 
different  way  from  what  seems  probable.    It  is  as  small  as  the  smallest 
known  Carboniferous  cockroach,  but  probably  of  the  normal  form.    The 
mediastinal  area  reaches  but  little  beyond  the  middle  of  thetegmina  and  '; 
must  be  narrow.    The  scapular  vein  is  simple  and  straight  for  more   \ 
than  half  its  length,  and  only  when  it  reaches  the  end  of  the  mediasti-    \ 
nal  area  throws  out  numerous  short  branches  to  the  margin.    The 
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extemomedian  vein  runs  paraUel  to  the  scapular  and  terminates  above 
the  apex  of  the  tegmina,  emitting  numerous  inferior,  long,  straight  and 
parallel,  nearly  longitudinal  branches  to  the  apical  margin.  The  inter- 
nomedian  area  is  rather  narrow,  at  least  in  the  distal  half  of  the  teg- 
mina,  subparallel  to  the  inner  margin,  reaches  out  as  far  or  nearly  as 
far  as  the  scapular  area,  and  is  filled  with  less  crowded,  arcuate  veins, 
their  convexity  apical.    The  anal  area  is  not  preserved. 

It  is  barely  possible  that  what  I  have  here  taken  for  the  scapular  vein 
may  be  an  anterior  branch  of  what  is  regarded  as  the  externomedian, 
similar  to  what  is  found  in  some  of  the  species  of  that  strange  genus 
Oryctoblattina;  but  the  other  parts  of  the  tegmina  below  this  are  at 
decided  variance  with  the  peculiar  characteristics  of  Oryctoblattina, 
and  hardly  allow  room  for  the  development  of  the  lower  veins.  If  my 
interpretation  of  the  neuration  is  correct,  Microblattina  must  find  a 
place  near  Etoblattina,  but  separated  from  it  Jind  its  allies  by  the 
remarkable  fact  that  the  brani^hes  of  the  ext/ernomedian  vein  are  infe- 
rior and  not  superior,  just  as  in  Anthracoblattina,  where  the  medias- 
tinal area  is  long. 

A  single  species  is  known,  coming  from  the  Rhode  Island  coal  field, 
which  belongs  in  all  probability  to  the  Lowest  Productive  Coal- 
measures. 

Microblattina  perdita  sp.  nov. 

PI.  Ill,  fig.  5. 

Unfortunately  the  basal  half  of  the  tegmina  of  this  interesting  species 
is  destroyed,  but  the  portion  preserved  shows  that  the  tegmina  were  of 
slender  ovate  form,  probably  rather  more  than  two  and  a  half  times 
longer  than  broad;  the  costal  margin  is  very  gently  convex,  the  inner 
margin  nearly  straight,  and  the  tip  somewhat  broadly  rounded.  The 
mediastinal  area  comes  into  the  preserved  fragment  just  enough  to 
show  that  it  was  slender,  with  short,  simple,  arcuate  branches,  and  that 
it  reached  somewhat  beyond  the  middle  of  the  tegmina,  terminating 
somewhat  abruptly.  The  scapular  vein,  as  soon  as  it  begins  to  fork 
(just  before  the  extremity  of  the  mediastinal  area),  approaches  the  mar- 
gin less  rapidly,  increasing  its  length  so  that  it  extends  nearly  to  the 
apex  of  the  tegmina  and  crowds  closely  against  the  externomedian;  its 
branches  are  very  closely  crowded,  arcuate  and  simple,  except  for  the 
forked  basal  branch.  The  externomedian  vein  first  branches  probably 
not  beyond  the  end  of  the  proximal  third  of  the  tegmina,  and  its  par- 
allel and  straight  branches  shorten  and  become  more  crowded  toward 
the  extremity.  Some  of  them  are  apically  forked,  and  apparently  what 
appear  to  be  the  basal  ones,  each  of  which  is  apically  forked,  are  united 
at  their  base.  What  can  be  seen  of  the  internomedian  area  is  nearly 
riband-shaped,  the  main  vein  approaching  the  inner  margin  very  grad- 
ually until  just  before  its  termination,  when  it  curves  down  to  it  much 
as  in  the  case  of  the  mediastinal  vein,  and  its  branches,  which  are  more 
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distant  than  those  of  other  parts  of  the  tegmina  and  mostly  simple, 
take  on  the  arcuation  of  this  apical  part  of  the  vein.  None  of  the  anal 
area  is  preserved.  The  externomedian  vein  and  its  branches,  except 
next  the  border,  appear  in  strong  relief,  while  all  the  others  are  deli- 
cately incised,  particularly  those  of  the  internomedian  ftrea.  The  whole 
surfac^e  is  uniformly  black  and  there  is  no  sign  of  any  other  sculpture. 

Length  of  fragment,  4  mm.;  probable  length  of  tegmina,  8  mm.; 
breadth,  3  mm. 

From  the  Lower  { ?)  Productive  Coal-measures  of  Bast  Providence 
R.  I.;  in  the  collection  of  Mr.  R.  D.  Lacoe,  No,  2a92a. 

7.  Genus  ARCHIMYLACRIS. 

Archinnjlacris  Scudd.,  Dawa.,  Acad.  GooL,  2d  ed.,  388  (1868). 

Archimylacris  is  one  of  the  few  genera  found  in  the  Millstone  Grit  as 
well  as  later ;  but,  unlike  the  other  genera  occurring  there,  it  is  at  no  time 
a  prevailing  type,  nor  does  it  occur  later  than  the  true  Productive  Coal- 
measures,  nor  indeed  above  its  lowest  members  in  the  Eastern  InteHor 
coal  field,  in  which  a  single  species  occurs;  the  oldest  species  occurs  in 
the  Pennsylvania  coal  basin,  the  youngest  in  the  Acadian  coal  basin. 
In  the  light  of  our  present  knowledge,  therefore,  Archimylacris  may  be 
looked  upon  as  one  of  the  most  primitive  types  of  cockroaches,  for  it 
has  been  found  in  the  earliest  beds  that  have  yielded  these  insects,  and 
no  generic  type  has  been  extinguished  at  an  earlier  epoch  than  it.  Of 
the  genera  existing  as  early  as  the  Lowest  Productive  Coal-measures, 
all  have  been  recovered  in  later  rocks  excepting  Microblattina  and 
Necymylacrifl,  but  these  two  genera  are  not  known,  like  Archimylacris, 
at  a  still  earlier  epoch.    The  genus  has  not  yet  been  recognized  in  the 

European  rocks. 

Table  of  the  apeciee  of  Archimylaoria. 

«'.  Tegmlua  of  nearly  eqnal  width  throaghont;  anal  area  hardly  extending  beyond 

the  basal  third  of  the  tegniina 1.'  A.  paraUeta. 

«'.  Tegminaoral  throughoat,  nowhere  with  parallel  margins;  anal  area  extending 
considerably  beyond  the  basal  third  of  the  tegmina. 
C  Tegmina  fully  two  and  a  half  times  longer  than  broad,  the  mediastinal  area 

distinctly  tapering  throughout  its  distal  half 2.  A.  paucinerris, 

h^.  Tegmina  only  twice  as  long  as  broad,  the  mediastinal  area  scarcely  tapering 
before  its  extreme  tip 3.  A.,  ootuftea. 

1.  Archimylacris  parallela. 

Archimylacris  parellelu  Scudd.,  Mem.  Host.  Soc.  Nat.  Hist.,  Ill,  85-S7,  pi.  6.  i\ii.  '\ 
(1879);  Fobs.  Inn.  N.  A.,  I,  105-107.  pi.  6,  fig.  6  (1890). 

From  Campbell's  Ledge,  near  Pittston,  Pa.,  near  the  bottom  of  the 
Ifillstone  Orit,  where  it  was  discovered  by  Mr.  E.  D.  Lacoe,  in  whose 
collection  it  be{irs  the  number  2007.  In  the  original  description  it  was 
wrongly  referred  to  the  Lowest  Productive  Coal-measures  at  Oannelton, 
Pa.,  and  as  collected  by  Mr.  Mansfield.  The  same  error  is  unfortu- 
nately repeated  in  my  Fossil  Insects  of  North  America  anj^J^nijmf  Judex 
to  Known  Fossil  Insects  (Bull.  71,  U.  S.  Geol.  Survey). 
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2.  ABOHIMTLAGBIS  PAUOINEBVIS. 

ArchimylaeriB  pauoin^rvU  Scndd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  411-414.  pi.  31,  fig.  5 
(1890);  Foes.  Ins.  N.  A.,  I,  387-390,  pi.  23,  fig.  5  (1890). 

From  the  Lower  Productive  Goal-measures  at  Mazon  Creek,  Illinois. 
3.  Abchimylagbis  acadica. 

Archimylacris  aoadioa  Soudd.,  Daws.,  Acad.  Gtool.,  2d  ed.,  388,  fig.  153  (1868);  Mem. 
Bost.  Soc.  Nat.  Hist.,  111,84-85,  pi.  6,  figs.  8, 14  (1879) ;  Foss.  Ins.  N.  A.,  1, 104-105, 
pi.  6,  figs.  8,  14  (1890). 

Found  in  shale  overlying  the  roof  of  the  main  seam  ol  coal  at  the 
East  Eiver,  Pictou,  Nova  Scotia. 

8.  Genus  SPILOBLATTIKA. 

SpiloblatHna  Scadd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  35-36  (1885). 

So  far  as  known  this  genus  is  peculiar  to  the  American  Trias,  four 
species  occurring  in  Colorado.  It  is  very  closely  related  to  Etoblattina, 
and  especially  to  the  species  of  that  genus  from  the  latest  Carbonifer- 
ous dex)osits  with  open  ueuration,  and  it  is  no  doubt  an  offshoot  from 
that  genus,  which  existed  side  by  side  with  it  or  comes  of  similar 
parentage  with  it. 

Table  of  the  species  of  Spilohl^iHina, 

«'.  Scapalar  vein  as  far  as  its  penultimate  branch  almost  completely  parallel  to  the 
costal  margin,  not  receding  frofn  it  opposite  the  middle  of  the  adjoining 
discal  stigma. 
h^,  Tegmina  relatively  slender,  fully  three  times  as  long  aa  broad. 
cK  Scapular  faintly  approaching  the  extemomedian  vein  to  inclose  the  stigma 

between  them 1.  S.  gardineri, 

a^.  Scapular  in  no  way  approaching  the  extemomedian  vein  to  inclose  the  stigma 

between  them 2.  /f?.  triassioa. 

h^,  Tegmina  relatively  broad,  not  over  two  and  a  half  times  longer  than  broad. 

3.  S,  guttata. 

«'.  Scapular  vein  distinctly  receding  from  the  costal  margin  opposite  the  middle  of 

the  adjoining  discal  stigma 4.  S,  marginata, 

1.  Spiloblattina  gardineri. 

JSpiloblattina  gardineri  Scudd.,  Proo.  Acad.  Nat.  Sc.  Philad.,  1885,  86  (1885);  Mem. 
Bost.  Soc.  Nat.  Hist.,  IV,  461-462,  pi.  41,  tigs.  4,  6,  8,  10  (1890);  Foss.  Ins.  N.  A., 
1,  437-438,  pi.  33,  figs.  4, 6, 8, 10  (1890). 

Trias  of  Fair  Play,  Colo. 

2.  Spiloblattina  triassica. 

SpiloblatHna  triaseioa  Scndd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  36  (1885);  Mem. 
Bost.  Soc.  Nat.  Hiet.,  IV,  461,462-463,  pi.  4,  fig.  1  (1880);  Foss.  Ins.  N.  A.,  I, 
437, 438-439,  pi.  33,  fig.  1  (1890). 

Trias  of  Fair  Play,  Colo.  Digitized  by  GoOglc 
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3.  Spiloblattina  guttata. 

Spiloblattina  guttata  Soadd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  36-^  (1885) ;  Mem. 
Bost.  Soc.  Nat.  Hist.,  IV,  461,  463,  pi.  41,  fig.  2,  pi.  42,  fig.  14  (1890);  Foes.  Ins. 
N.  A.,  II,  437,  439,  pi.  33,  fig.  2,  pi.  34,  fig.  14  (1890). 

Trias  of  Fair  Play,  Colo. 

4.  Spiloblattina  mabginata. 

SpilohlaUina  marginata  Scadd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  37  (1885);  Mem. 
Bost.  Soc.  Nat.  Hist.,  IV,  461,  464,  pi.  41,  fig.  3  (1890);  Fobs.  Ins.  N.  A.,  I,  437, 
440,  pi.  33,  fig.  3,  (1890). 

Trias  oi  Fair  Play,  Colo.     * 

9.  Genus  ETOBLATTINA. 

Etoblaiiina  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  56-58  (1879);  Foss.  Ins.  N.  A.,  I, 

76-78  (1890). 

This  migbt  be  termed  the  typical  genus  of  Paljeoblattariae,  or  at 
least  of  Blattinariae,  for  it  was  the  prevailing  tyjie  in  the  Carbonifer- 
ous and  Permian  periods,  containing  very  nearly  one-half  of  the  known 
Paleozoic  cockroaches,  and  in  America  almost  exactly  one-half.  Ninety- 
seven  species  have  already  been  recognized — sixty-nine  in  this  country 
and  twenty-eight  in  Europe — ^yet  a  dozen  years  ago  only  two  species 
were  recognized  in  this  country.  The  great  increase  is  due  to  the  dis- 
covery of  the  localities  at  Eichmoiid,  Ohio,  and  Cassville,  West  Vir- 
ginia, at  which  places  all  but  fourteen  of  the  new  American  species 
have  occurred.  Even  in  the  older  rocks  it  holds  a  predominant  position, 
being  there  equaled  in  number  only  by  Mylacris  in  America,  while  in 
Europe  it  has  nearly  treble  the  number  of  species  belonging  to  Gera- 
blattiua  or  Anthracoblattina,  its  nearest  numerical  neighbors.  Its  num- 
ber in  America  is  also  treble,  or  a  little  more  than  treble,  that  of  Gera- 
blattina,  which  follows  it  among  Blattinariae.  Not  a  single  species  is 
common  to  Europe  and  America,  nor  in  America  has  a  single  one  been 
certainly  found  at  two  distinct  localities. 

In  accordance  with  the  fact  of  its  predominance  is  that  of  its  endur- 
ance, since  in  this  country  it  has  been  recognized  in  every  deposit  which 
has  yielded  remains  of  cockroaches,  from  the  Millstone  Grit,  where  a 
single  species  occurs  in  the  Western  Interior  coal  field,*  to  the  Trias, 
from  which,  in  Colorado,  two  species  have  been  recognized.  This  can 
not  be  said  of  any  other  genus  of  cockroaches.  It  reaches  its  culmina- 
tion in  the  Permian,  where  it  is  found  in  astonishing  abundance  in  the 
Dunkard  Creek  series  of  West  Virginia,  whence  thirty-six  species  are 
known  from  the  single  locality  of  Cassville,  Monongalia  County.  Every 
coal  basin  in  this  country  from  which  cockroaches  are  known,  except 
the  Acadian,  has  furnished  some  species  of  this  genus.  In  the  true  Pro. 
ductive  Coal-measures  they  have  been  found  most  abundantly  in  the 

iThis  refers  to  JB.  ventuta,  found  by  Lesquereuz  in  Arkansas  deposits  regarded  by  him  as  of  this 
age,  bat  according  to  the  latest  sarveys  it  is  more  probable,  Mr.  Laooe  informs  me,  that  the  deposits 
belong  to  the  Lower  Prodnctive  Coal-meaBares,  in  which  case  the  above  statement  most  be  modified. 
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Bbode  Island  basin  (eight  species) ;  bnt  in  tbe  Barren  Coal-measures  of 
eastern  Obio  seventeen  species  occur,  wbicb  is  a  namber  larger  than 
that  of  all  tbe  species  from  tbe  Productive  Goal-measures  from  all 
American  localities  combined,  indicating  tbe  ascendancy  of  tbe  group. 

At  tbe  same  time,  tbe  deposits  of  tbe  Barren  Coal-measures  and 
of  tbe  Permian  rocks  present  a  new  type,  already  referred  to  in  tbe 
Introduction  and  pretty  easily  recognized  at  a  glance  by  tbe  sleuderuess 
of  tbe  tegmina  combined  with  an  exceptional  openness  of  tbe  neuratioii 
in  tbe  middle  of  tbe  tegmina,  tbe  latter  feature  somewhat  recalling  tbe 
Triassic  SpiloUlattina,  though  with  a  slightly  different  effect.  So  far  as 
tbe  present  material  shows,  this  type  was  tbe  prevailing  one  in  the 
Barren  Coal-measui-es  of  this  country,  but  seems  to  have  been  only  less 
prevalent  in  the  Permian.  It  was  not  peculiar  to  America,  for  it 
appears  in  tbe  European  Permian  species,  U.  elongata.  1  have  not 
attempted,  as  perhaps  I  should  have  done,  to  bring  all  these  species 
together  in  the  following  table,  but  they  are  grouped  to  a  certain 
extent  in  a  subordinate  manner. 

In  Europe,  also,  Etoblattina  was  the  predominating  type  of  cock- 
roaches and  has  been  found  in  every  successive  series  of  rocks  in  wbicb 
cockroaches  have  been  found,  from  tbe  Lowest  Productive  Coal  meas- 
ures to  tbe  Permian.  .It  seems  to  have  reached  its  climax  in  the  upi)er 
Carboniferous  deposits,  corresponding  largely  to  our  Barren  Coal- meas- 
ures. For  assistance  in  studying  the  European  forms,  I  have  added  in 
tbe  Introduction  a  section  upon  tbe  European  species  of  tbe  genus,  with 
a  key  for  their  det<ermination. 

The  following  table  has  be-en  constructed  with  much  diflBcultyj  and 
while  it  brings  in  juxtaposition  many  of  tbe  nearly  allied  species  in  a 
natural  manner,  it  separates  at  tbe  same  time  whole  series,  which  a  more 
complete  knowledge  of  the  ueuration  from  more  perfect  examples  would 
have  enabled  me  to  arrange  in  a  better  order  by  their  judicious  ming- 
Kng.  It  is  offered  only  as  a  temporary  convenience.  The  sequence  of 
the  species  in  tbe  table  is  followed  in  tbe  text  and  as  far  as  possible  in 
the  plates. 

Table  of  the  speciee  of  Etoblattina, 

a^.  Kelatively  broad  species ;  tegmina  distinctly  less  than  two  and  one-half  times 
longer  than  broad. 
h^.  Mediastinal  area  less  than  two-thirds  the  length  of  the  tegmina. 
c^  Intemomedian  area  terminating  far  short  of  the  apex  of  the  tegmina. 
d\  Mediastinal  area  triangular,  continuously  tapering,  reaching  only  the  mid- 
dle or  a  little  beyond  the  middle  of  the  tegmina. 
e*.  Scapular  vein  terminating  at  the  very  apex  of  the  tegmina;  externome- 
dian  vein  first  forking  beyond  the  middle  of  the  tegmina. 

1.  E.  clintoniana. 

^,  Scapular  vein  terminating  before  the  extreme  apex  of  the  tegmina; 

externomedian  Tein  first  forkirg  far  before  the  middle  of 

thetegmina 2.  E.  lata, 

SP.  Mediastinal  area  vittate,  tapering  only  at  extremity,  reaching  far  beyond 
the  middle  of  the  tegmina.  uigmzeo  oy  ^^jk^^^l^ 
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Table  of  the  epedea  of  Eioblattina — Continued. 

e^  Extemomedian  vein  first  forking  at  aboat  the  middle  of  the  tegmina,  the 

branches  mostly  simple 3.  E.  sagittaria, 

e*.  Extemomedian  vein  first  forking  near  the  end  of  the  proximal  third  of 

the  tegmina,  the  branches  mostly  forked 4.  E.  medtoiia. 

d'.  Intemomedian  area  nearly  reaching  the  tip  of  the  tegmina. 

d},  Tegmina  only  twice  as  long  as  broad;  veins  rather  numerous.  5.  E.fosaa. 

d^,  Tegmina  much  more  than  twice  as  long  as  broad ;  veins  very  numerous. 

eK  Large  species,  the  tegmina  exceeding  50  mm.  in  length ;  mediastinal  area 

reaching  far  beyond  the  middle  of  the  tegmina .  6.  E.  illuairis, 

i^.  Small  species,  the  tegmina  less  than  12  mm.  long;  mediastinal  area  only 

extending  to  the  middle  of  the  tegmina 7.  E.  ovata. 

&>.  Mediastinal  area  at  least  two-thirds  as  long  as  the  tegmina. 
o>.  Tegmina  only  twice  as  long  as  broad;  mediastinal  area  not  more  than  two- 
thirds  as  long  as  the  tegmina 8.  E.  tckolfieldu 

<fl.  Tegmina  considerably  more  than  twice  as  long  as  broad;  mediastinal  area 
nearly  or  quite  three-fourths  as  loug  as  the  tegmina. 
d^,  Intemomedian  area  terminating  far  before  the  tip  of  the  tegmina. 
eK  Scapular  and  extemomedian  veins  nearly  united  in  basal  third  of  teg- 
mina ;  intemomedian  vein  normal 9.  E,  debiliB, 

e".  Scapular  and  extemomedian  veins  clearly  distinct  throughout ;  intemo- 
median vein  peculiar. 
/■.  Extemomedian  vein  simple,  unbranched;  intemomedian  vein  reinforced 
by  a  supplementary  branched  superior  stem.  10.  E.  sirigosa. 
fK  Extemomedian  vein  abundantly  branched;  intemomedian  vein  very 
strongly  sinuate,  the  area  apically  very  slender.  11.  E.  elarkii. 
d^,  Intemomedian    area    extending    nearly    to    the  tip    of  the   tegmina, 

12.  E.  vmu9ta. 
a'.  Relatively  slender  species,  the  tegmina  two  and  one-half  or  more  times  longer 

than  broad.  ^ 
hK  Tegmina  distinctly  less  than  three  times  as  long  as  broad. 
0^  Intemomedian  area  not  or  hardly  attaining  the  apical  margin, 
d'.  Veins  in  center  of  tegmina  much  more  widely  separated  than  those  on  the 
apical  margin. 
e'.  Mediastinal  area  cousiderably  more  than  two-thirds  the  length  of  the 
tegmina. 
/'.  Intemomedian  branches  distant  and  most  of  them  forked. 

13.  £.  JmlteaUL. 
f^.  Intemomedian  branches  crowded  and  most  of  them  simple. 

14.  E,pat%ena. 
e^.  Mediastinal  area  somewhat  or  distinctly  less  than  two-thirds  the  length 

of  the  tegmina. 
/'.  Scapular  and  extemomedian  veins  first  branching  at  very  unequal 
distances  from  the  base. 
g\  Extemomedian  and  intemomedian  branches  very  crowded,  more  so 

than  the  branches  of  the  other  veins 15.  E,  mucronata. 

g^,  Extemomedian  &nd  intemomedian  branches,  especially  the  latter, 
not  crowded,  and  not  more  so  than  the  others.  16.  E.  detecta. 
/>.  Scapular  and  extemomedian  viens  first  forking  side  by  side. 

17.  E,  oeoidentaliM. 
dK  Veins  in  center  of  tegmina  scarcely  more  widely  separated  than  thoee  on 
the  apical  margin. 

>In  a  few  species  the  tegmina  are  barely  two  and  one-half  fcimesr  in  a  few  others  they  are  more  tbaa 
three  times  longer  than  broad.  ^  r\r\r% 

uigiiizea  oy  vjOOVt  i\^ 
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Table  of  ihe  species  of  Etoblaitina — Continued. 

[ediaatinal  area  less  than  three-fifths  the  length  of  the  tegmina. 

Tegmina  sparsely  veined 18.  E.  exigua, 

Tegmina  abundantly  veined. 

]^,  Main  seapular  vein  nearly  straight 19.  E.  sp.  (R.  I.). 

^^.  Main  scapular  vein  strougly  arouate. 
hK  Scapular  vein  subparallel  to  the  costal  margin  in  the  basal  half  of 

the  tegmina;  its  branches  oblique 20,  E.  jeffersoniana, 

h^.  Scapular  vein  forming  a  considerable  angle  with  the  costal  mar- 
gin in  the  basal  iialf  of  the  tegmina,  its  branches  longi- 
tudinal     21,  E,  residua, 

Mediastinal  area  more  than  three-fifths  the  length  of  the  tegmina. 

Anal  furrow  terminating  hardly  or  not  beyond  the  end  of  the  proximal 
two-fifths  of  the  tegmina. 

'\  Veins  of  intemomedian  area  not  crowded;  scapular  and  t^xternome- 
dian  veins  well  separated  from  the  base  . .  22.  E,  fnneraria, 

-.  Veins  of  intemomedian  area  crowded;  scapular  and  externomedian 
veins  united  in  the  proximal  fourth  of  the  tegmina. 

23.  E.  expuncta. 

Anal  furrow  terminating  scarcely  short  of  the  middle  of  the  tegmina.  jB 

^24.  E.  gorhami,  ^H 

lomedian  area  distinctly  attaiplng  the  apical  margin. 

Qs  in  center  of  tegmina  widely  separated. 

ediastinal  area  less  or  scarcely  more  than  one-half  the  length  of  the 
tegmina. 

Intemomedian  vein  nearly  straight,  nearly  all  the  branches  simple. 

'.  Intemomedian  area  narrow,  in  the  middle  less  than  one- fourth  the 
width  of  the  tegmina 25.  E.  aperta. 

\  Intemomedian  area  relatively  broad,  in  the  middle  nearly  one-third 
the  width  of  the  tegmina 26.  E.  fasciata. 

Intemomedian  vein  strongly  sinuate,  many  of  the  branches  forked, 
often  doubly  forked. 

.  Mediastinal  vein  arcuate  beyond  base;  scapular  vein  scarcely  bent  at 
the  origin  of  the  first  two  branches 27.  E.  ramosa, 

'.  Mediastinal  vein  straight  beyond  base;  scapular  vein  distinctly  bent 
at  the  origin  of  the  first  two  branches 28.  E,  willsiana, 

)dia8tinal  area  nearly  or  quite  three-fifths  the  length  of  the  tegmina. 

Bxtemomedian  vein  first  branching  close  to  the  middle  of  the  tegmina. 

.  Intemomedian  vein  arcuate  throughout,  continually  app**oaching 
the  margin 29.  E,  lesqtiereuxH. 

,  Intemomedian  vein  sinuous  by  a  distinct  apical  extension,  subpar- 
allel to  the  margin. 

h^.  The  branches  of  the  mediastinal  vein  mostly  originate  from  the 
vein  itself, 
t'.  Main  scapular  vein  broadly  sinuate ;   intemomedian  vein  nearly 

reaching  the  very  apex  of  the  tegmina.  .  ■ 

j^.  Costal  margin  broadly  arcuate;  first  two  branches  of  scapnbir 

vein  widely  separated  at  origin 30.  J?,  maledicta,  , 

j^.  Costal  margin  strongly  arcuate;  first  two  branches  of  scapular 

vein  closely  approximate  at  base SI,  E,  henedicia,  ' 

i^  Main  scapular  vein  rigidly  straight  through  most  of  its  course; 
intemomedian  vein  falling  considerably  short  of  the  apex. 

32.  E,  funesia, 

h'.  Most  of  the  branches  of  the  mediastinal  vein  arise  from  its  first  ^  t 

branch,  which  imitates  the  mediastinal  vein-3:^.  E.  ex^ewotfigi^zed  by  VjOOgl 


<P- 
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Table  of  tke  spedee  of  EtohUUtina^-Couiinn^. 

/'.  Bxtemomedian  vein  first  branching  well  within  the  proximal  half  of 
the  tegmina. 
gK  Mediastinal  vein  aboat  three-fifthn  the  length  of  the  tegmina;  ecap- 
alar  vein  forking  before  the  externomedian  vein. 

34.  E.  feniiM. 
^.  Mediastinal  vein  two-thirds  the  length  of  tbe  tegmina ;  externome- 
dian vein  forking  before  the  scapular  vein..  35.  E.  hustoHt, 
ff.  Veins  in  center  of  tegmina  not  widely  separated. 
e*.  Mediastinal  area  distinctly  less  than  two-thirds  the  length  of  the  teg- 
mina. 
fK  Anal  furrow  striking  the  margin  not  beyond  the  end  of  the  proximal 
third  of  the  tegmina. 
yi.  Intemomedian  area  more  than  one-third  the  breadth  of  the  tegmina 

in  the  middle  of  their  distal  half 36.  E.  perMleiu, 

g*,  Intemomedian  area  less  than  one-third  the  breadth  of  the  tegmina 

in  tbe  middle  of  their  distal  half 37.  E.  eakiniana, 

/>.  Anal  furrow  striking  the  margin  but  little  before  the  middle  of  the 
tegmina. 
g^.  Small  species;  tegmina  with  strongly  convex  costa;  externomedian. 
*  vein  first  branching  before  the  tip  of  the  anal  furrow  and 

well  before  tbe  middle  of  the  tegmina 38.  E.  accMbiia, 

g^.  Large  species;  tegmina  with  gently  convex  coeta;  externomedian 
vein  first  branching  beyond  the  tip  of  the  anal  furrow  and 
scarcely  before  the  middle  of  the  tegmina. . .  39.  J?,  mazona. 
0>.  Mediastinal  area  fully  two-thirds  the  length  of  the  tegmina. 
/>.  Scapular  vein  first  forking  scarcely  before  the  externomedian  vein, 
^^t  Mediastinal  area  scarcely  if  any  more  than  two-thirds  the  length  of 
the  tegmina. 
hK  Intemomedian  area  reaching  the  apex  of  the  tegmina  by  the  retro- 

arcuation  of  the  main  vein 40.  E,  eipuUata, 

h^,  Intemomedian  area  reaching  only  the  extreme  limit  of  tbe  apical 
margin  of  the  tegmina,  without  noticeable  retroarcuatiou. 
t^  Mediastinal  branches  excessively  longitudinal  and  crowded ;  scap- 
ular branches  mostly  forked 41.  E,  gratiosa. 

i^.  Mediastinal  branches  normal  and  not  crowded ;  scapular  branches 

all  simple 42.  E,  macerata, 

g^.  Mediastinal  area  almost  or  quite  three-fourths  the  length  of  the 

tegmina 43.  E,immola1a. 

/I.  Scapular  vein  first  forking  at  a  noticeable  distance  before  the  extemo- 
median  vein. 
gK  Anal  furrow  striking  the  margin  scarcely  beyond  the  end  of  the 
proximal  two-fifths  of  the  tegmina. 
h}.  Mediastinal  area  three- fourths  the  length  of  the  tegmina, taper in|^ 

rather  abruptly 44.  E,  mactaia. 

^       k'.  Mediastinal  area  scarcely  if  any  more  than  two- thirds  the  length 

of  the  tegmina,  tapering  gently 45.  E.  communis, 

g^.  Anal  furrow  striking  the  margin  scarcely  before  the  middle  of  the 

tegmina 46.  £.  9p.  (Colo.). 

K  Tegmina  almost  or  fully  three  times  as  long  as  broad, 
oi.  Mediastinal  area  less  than  two-thirds  the  length  of  the  tegmina. 
d>.  Intemomedian  vein  more  or  less,  often  considerably,  sinuate,  much  of  the 
apical  portion  nearly  or  quite  parallel  to  the  inner  margin^ 
and  rarely  fulling  at  all  short  of  the  apex  of  the  tegmina. 

uigiiizeo  Dy  v.jv^v^'i  iv. 
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.  Scapalar  rein  forking  befoiey  generally  long  before,  tlie  extemomedian ; 

anal  area  normal. 
p.  Mediastinal  area  less  than  half  as  long  as  the  tegmina.  47.  E,  ha$Uita. 
f\  MedisBtinal  area  more  than  half  as  long  as  the  tegmina. 
gK  Costal  margin  nearly  straight  throughout  the  middle  half  ^ 
&'.  Internomedian  area  scarcely  narrowing  in  its  proximal  half. 

48.  E,  marginaia, 
A'.  Internomedian  area  rapidly  narrowing  in  its  proximal  half. 

49.  E.  gracilenta, 
f.  Costal  margin  regularly  arcuate  throughout 50.  E,  extecuta. 

Scapular  vein  first  forking  later  than  the  extemomedian ;  anal  area 
exceptionaUy  long  and  narrow 61.  E.  arcta. 

Dternomedian  vein  nearly  or  quite  straight,  the  area  tapering  almost 
regularly  and  falling  considerably,  sometimes  far,  short  of 
the  apex  of  the  tegmina. 

Internomedian  vein  terminating  well  beyond  the  middle  of  the  distal 
half  of  the  tegmina. 

K  Main  scapular  vein  strongly  sinuous b2.  E,  sHpaia, 

K  Main  scapular  vein  nearly  straight  throughout. 

gK  Anal  furrow  striking  the  inner  margin  well  beyond  the  end  of  the 
proximal  third  of  the  tegmina 53.  E,  prtsdulds, 

^.  Anal  furrow  striking  the  inner  margin  far  before  the  end  of  the  prox- 
imal third  of  the  tegmina 54.  E,  variegata, 

[ntemomedian  vein  terminating  at  or  before  the  middle  of  the  distal  half 
of  the  tegmina. 

.  Extemomedian  vein  strongly  bent  where  first  forked  and  thereafter 
very  oblique 55.  E.  hilliana. 

.  Extemomedian  vein  gently  bent  where  first  forked  and  thereafter  but 
little  or  scarcely  oblique. 

f.  Tegmina  scarcely  tapering  apically  before  the  distal  fourth,  nearly 
equal  in  the  middle  half;  internomedian  area  extending  but 
little  further  than  the  mediastinal. 
hK  Tegmina  more  than  three  times  as  long  as  broad;  internomedian 
area  exceptionally  narrow ;  extemomedian  vein  first  branch- 
ing, but  little  beyond  the  tip  of  the  anal  furrow . 

56.  E.  angusta. 

A'.  Tegmina  less  than  three  times  as  long  as  broad;   internomedian 

area  of  normal  breadth;  extemomedian  vein  first  branching 

well  beyond  the  tip  of  the  areal  furrow ....  57.  E,  macilenta. 

K  Tegmina  tapering  from  the  middle,  the  middle  half  fusiform ;  inter- 
nomedian area  extending  very  much  farther  than  the 
mediastinal. 

A^.  Internomedian  area  in  middle  less  than  one- third  the  breadth  of 
tegmina;  anal  area  excessively  slender 58.  J^.  exilU, 

A>.  Internomedian  area  in  middle  more  than  one-third  the  breadth  of 
the  tegmina;  anal  area  normal 59.  E,  rogi. 

itinal  area  more  than  two-thirds  the  length  of  the  tegmina. 

momedlan  vein  reaching  nearly  or  qu  ite  to  the  apical  margin  of  the 
tegmina. 

in  ireins  separated  in  the  center  of  the  tegmina  by  hardly  wider  inter- 
vals than  the  branches  near  the  apical  margin. 

Scapular  and  extemomedian  veins  distinct  throughout. 

'  This  is  not  clear,  but  probable,  m  E.  marginata.  Diaitized  bv  CjOOQIC 

124 5  ^ 
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fK  Internomedian  area  J  oat  failing  to  reach  the  apieal  margin. 
hK  Mediastinal  branches  not  crowded;  in temomedian  branches  rarely 

forked;  anal  area  elongate 60.  E,  eaq^gnata. 

h*.  Mediastinal  branches  crowded,  intemomediaii  branches  mostly 

forked;  anal  area  abbreviate Bl»  E.  obatra, 

ffi,  Intemomedian  area  distinctly  reaching  the  apical  margin. 
h}*  Mediastinal    branches    crowded,    mostly    forked;    scapular   and 
eztemomediau  veins  first  forking  close  together 

62.  E.  imperfeeia, 

A>.  Mediastinal  branches  not  crowded,  rarely  forked;  scapular  vein 

first  forking  well  before  the  extemomedian..  63.  E.  eeereta. 

/>.  Scapular  and  extemomedian  veins  united  in  basal  fourth  or  more  of 

the  tegmina 64.  E.  reUqua. 

e\  Main  veins  separated  in  the  center  of  the  tegmina  by  much  wider  inter- 
vals than  the  branches  near  the  apical  margin. 
/I.  Scapular  and  extemomedian  veins  both  first  forking  in  the  distal  half 

of  the  tegmina 65.  E.  inviea. 

f^.  Scapular  and  extemomedian  veins  both  first  forking  well  within  the 
proximal  half  of  the  tegmina. 
^1.  Extemomedian  vein  distinctly  oblique,  the  branches  distinctly  supe- 
rior. 
A'.  Intemomedian  vein  strongly  sinuate,  curving  Just  beyond  the  anal 

furrow  in  an  opposite  SMise  to  it 66.  E,  ootmlta, 

A>.  Intemomedian  vein  arcuate  almost  to  the  tip 67.  E.  laUbricola, 

g\  Extemomedian  vein  longitudinal,  the  branches  purely  furcate  and 

longitudinal 68.  E,  drfoeea. 

^,  Intemomedian  vein  falling  distinctly  short  of  the  apical  margin  of  the 
'  tegmina 69.  J?,  rfci'dtew. 

The  hind  wings  described  in  the  following  list  are  not  included  in  the 
table,  nor  is  the  fragment  shown  on  PI.  XII,  fig.  2. 

1.  Btoblattxna  clintoniana  sp.  nov. 

PL  IV,  fig.  1 

Tegmina  broad  subovat-e,  two  and  a  quarter  times  as  long  as  broad, 
the  costal  margin  beyond  the  well-shouldered  base  very  faintly  convex, 
the  anal  area  full,  and  beyoud.it  the  inner  margin  symmetrical  with 
the  costal;  the  apex  well  rounded.  Mediastinal  area  triangular,  rapidly 
tapering,  terminating  before  the  middle  of  the  tegmina  and  slightly 
before  the  tip  of  the  anal  furrow;  the  vein  has  only  three  or  four 
simple,  nearly  straight,  very  oblique  branches.  The  scapular  vein 
runs  subparallel  to  and  distant  from  the  costal  margin  nearly  through 
the  middle  of  the  tegmina,  straight  in  the  greater  part  of  its  course, 
but  arcuate  in  opposite  senses  at  the  two  extremities,  terminating 
exactly  at  the  apex  of  the  tegmina;  it  first  forks  as  far  toward  the 
base  as  the  intemomedian  vein,  and  has  about  eight  gently  arcuate 
branches,  mostly  simple,  but  others  more  or  less  deeply  or  doubly 
forked,  all  very  oblique  and  the  distal  ones  sublongitudinal.  The 
extemomedian  vein  runs  parallel  to  the  preceding^J^f^^gyiigJ^ut^^ttle 
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from  it  when,  beyond  the  middle  of  the  tegmiQa,  it  first  branches  and 
is  unimportant,  having  bat  a  couple  of  branches,  one  simple,  the  other 
forked.  The  intemomedian  vein  is  gently  arcuate,  runs  parallel  to  the 
externomedian  and  strikes  the  inner  margin  just  before  the  distal  tenth 
of  the  togmina;  it  has  five  or  six  mostly  simple  sweeping  branches.  The 
anal  furrow  is  rather  strongly  impressed,  very  regularly  and  strongly 
arcuate,  and  nearly  reaches  the  middle  of  the  tegmina;  the  anal  veins 
are  numerous,  arcuate,  crowded,  mostly  simple,  and  avoid  the  space 
adjoining  the  anal  furrow. 

Length  of  tegmina,  22.5  mm.;  breadth  at  anal  ftirrow,  10  mm. 
(broader  at  the  middle  of  the  anal  area). 

The  surface  of  the  tegmina,  especially  in  the  distal  half  and  in  the 
intemomedian  area,  is  covered  by  very  delicate  cross  lines  between  the 
nervures,  not  very  closely  crowded. 

This  si)ecies,  rejuresented  by  a  nearly  i)erfect  fore  wing,  is  more 
nearly  allied  to  the  European  E.  primctva  theui  to  any  of  ours;  it  is 
about  two-thirds  its  size  and  differs  in  its  lesser  breadth,  the  greater 
brevity  of  the  mediastinal  area,  and  the  far  later  forking  of  the  exter- 
nomedian vein. 

Prom  the  Lowest  Productive  Goal-measures  at  Oilkerston  Ford, 
near  Olinton,  Mo.,  collected  by  David  White,  United  States  Geological 
Survey.    Ko.  2182;  original  No.  412. 

2.  Etoblattima  lata  sp.  nov. 

PI.  IV,  fig.  2. 

Although  the  only  known  specimen  of  this  species  is  imperfect  by 
the  loss  of  both  extremities  of  the  tegmina,  they  are  i^parently  a 
little  less  than  two  and  a  half  times  as  long  as  broad,  the  costal  mar- 
gin rather  gently  convex,  the  inner  margin  straight,  and  the  apex  well 
rounded.  -The  mediastinal  area  is  distinctly  triangular  and  tapering 
throughout,  terminatiug  shortly  before  the  distal  end  of  the  middle 
fifth  of  the  tegmina,  with  few  and  distant,  straight,  very  oblique,  sim- 
ple or  forked  branches.  The  scapular  vein  is  broadly  sinuate  through- 
out, terminates  at  a  little  distance  before  the  extreme  apex  of  the 
tegmina,  first  branches  within  the  basal  fourth  of  the  tegmina,  and 
has  about  five  nearly  longitudinal,  simple,  forked,  or  doubly  forked 
branches.  The  extemomedinn  vein  is  also  broadly  sinuate,  first  forks 
opposite  the  tip  of  the  anal  furrow,  and  has  four  or  more  longitudinal, 
gently  arcuate,  simple  or  forked  branches  occupying  the  apical  mar- 
gin* The  intemomedian  vein  is  feebly  sinuate  and  probably  terminates 
well  before  the  extreme  apex  of  the  tegmina,  and  has  six  or  seven 
mostly  simple,  strongly  oblique,  nearly  straight  branches,  the  first  of 
which,  deeply  forked,  originates  far  before  the  others,  close  to  the  very 
base  of  the  vein.  The  anal  furrow  is  deeply  impressed,  bent  arcuate, 
and  strikes  the  inner  margin  at  about  the  end  of  the  proximal  third  of 
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the  tegmina;  the  anal  veinB  are  simple,  very  gently  arcnate,  and  snb- 
equidistant.  The  anal  and  internomedian  veins  are  finely  traced  in 
black  on  the  surface  of  the  tegmina,  otherwise  of  the  color  of  the 
dark  stone;  and  there  are  straight  and  crowded  delicate  cross  lines 
between  all  the  nervures. 

Length  of  fragment,  10.5  mm.;  probable  length  of  tegmina,  16  mm.^ 
breadth,  6.75  mm. 

This  species  is  most  nearly  allied  to  £.  sagittaria^  a  considerably 
larger  species,  but  differs  from  it  in  the  form  of  the  tegmina,  the  tri- 
angular and  not  vittate  form  of  the  mediastinal  area,  the  far  earlier 
branching  of  the  externomedian  vein,  and  the  considerable  difference 
in  the  character  of  the  internomedian  area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  R.  D.  Lacoe;  No.  20a9a. 

3.  Etoblattina  sagittabia  sp.  nov. 
PI.  IV,  fig.  3. 

The  tegmina  are  twice  as  long  as  broad,  have  an  ovate  form,  tapering 
rather  regularly  from  about  the  middle  of  the  anal  area,  with  subacumi- 
nate  rounded  ai>ex;  the  costal  margin  is  gently  arcuate,  as  is  also  the 
distal  half  of  the  inner  margin.  The  mediastinal  area  is  narrow,  in 
its  middle  hardly  a  fifth  the  breadth  of  the  tegmina,  and  ends  with  the 
middle  fifth  of  the  same;  its  branches  are  few,  distant,  simple,  straight, 
and  oblique.  Scapular  vein  gently  sinuate,  subparallel  to  the  inner  mar- 
gin and  terminating  almost  at  the  very  apex  of  the  tegmina;  it  has  five 
branches,  the  first  arising  within  the  proximal  fourth  of  the  tegmina, 
the  second  about  the  middle  of  the  tegmina,  these  two  forked  or  doubly 
forked,  the  remainder  arising  at  regular  intervals  and  simple;  all  are 
longitudinally  oblique  and  gently  arcuate.  The  externomedian  vein  is 
strongly  sinuate,  especially  arcuate  at  base,  first  forks  about  the  middle 
of  the  tegmina  and  has  from  three  to  five  simple  or  forked,  straight, 
longitudinal  branches,  arising  at  equal  intervals  in  the  distal  half  of 
the  tegmina.  The  internomedian  vein  is  strongly  sinuate,  parallel  to 
the  preceding  but  slightly  approaching  it  distally,  where  the  area  is 
prolonged  and  attenuated,  reaching  the  distal  fifth  of  the  tegmina;  the 
seven  or  eight  branches  are  mostly  simple,  slightly  arcuate  and  oblique, 
the  distal  branches  more  strongly  than  the  basal.  The  anal  furrow  is 
feebly  impressed,  very  regularly  and  strongly  arcuate  and  strikes  the 
inner  margin  just  beyond  the  end  of  the  proximal  two-fifths  of  the  teg- 
mina; the  anal  branches  are  few,  subequidistant,  arcuate,  and  simple. 
The  surface  of  the  tegmina  shows  no  sign  of  cross-lining. 

Length  of  preserved  portion  of  tegmina,  11  mm.;  probable  length  of 
tegmina,  12.8  mm. ;  breadth,  6.5  mm. 

In  its  form  and  the  apically  attenuate  internomedian  area  this  species 
closely  resembles  E.  deanensis  of  England,  but  dij|(^|f  ^  |jb|^|4AKlyL$^^ 
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it  in  both  the  mediastinal  and  extemomedian  areas.  It  nevertheless 
appears  to  be  closer  to  that  than  to  any  other  European  species,  though 
it  more  nearly  approaches  onr  J?,  mediana.  Were  it  not  for  the  apical 
attenuation  of  the  intemomedian  area,  it  would  bear  a  strong  resem- 
blance to  a  Petrablattina,  on  account  of  the  simplicity  and  longitndi- 
nality  of  its  straight  extemomedian  branches. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  four  specimens,  Nos.  2100  a,  6,  c,  d 

4.  ETOBLATTINA  3CEDIANA. 
PI.  IV,  flg.  4. 

Tegmina  somewhat  less  than  two  and  one-half  times  as  long  as 
broad,  tapering  rather  rapidly  on  apical  half,  subacuminate  at  apex, 
the  costal  margin  rather  strongly  arcuate,  the  inner  margin  nearly 
straight  to  the  end  of  the  intemomedian  area  and  then  rapidly  arcuate* 
Mediastinal  area  vittate,  terminating  at  the  distal  end  of  the  middle 
fifth  of  Hie  tegmina  with  somewhat  distant,  nearly  straight,  strongly 
oblique,  mostly  simple  branches.  Scapular  vein  gently  arcuate  beyond 
the  base,  terminating  well  short  of  the  apex  of  the  tegmina,  with  only 
three  distant  inequidistant  branches,  the  first  arising  far  toward  the 
base,  apically  doubly  forked,  the  next  near  the  middle  of  the  tegmina 
and  deeply  forked,  the  third  simple.  The  extemomedian  vein  is  of 
unusual  importance  and  has  a  sinuous  course  to  make  room  for  the 
apical  extension  of  the  following  vein ;  it  first  forks  not  far  beyond  the 
middle  of  the  proximal  half  of  the  tegmina  and  has  four  inequidistant, 
apically  arcuate  branches,  which  fork  at  unequal  distances  from  the 
margin,  the  last  simple.  The  intemomedian  vein  is  sinuate  by  the 
apical  extension  of  its  attenuated  tip  and  reaches  to  the  distal  fifth  of 
the  tegmina;  its  branches  are  few,  distant,  arcuate,  simple  or  deeply 
forked,  the  proximal  oblique,  the  distal  nearly  longitudinal.  The  anal 
furrow  is  very  feebly  impressed,  greatly  arcuate,  and  strikes  the  inner 
margin  not  far  beyond  the  end  of  the  proximal  fourth  of  the  tegmina; 
the  anal  area  is  not  preserved.  The  surface  of  the  tegmina  is  marked 
with  closely  crowded  delicate  cross  lines  between  the  nervures,  and  the 
latter  are  faintly  and  finely  traced  in  black.  The  basal  third  of  the 
tegmina  is  lost  in  the  single  specimen  known. 

Length  of  fragment,  12  mm.;  probable  length  of  tegmina,  17  mm.; 
breadth,  7.5  mm. 

This  species  differ  from  E.  sagittaria  by  the  far  greater  importance  of 
the  extemomedian  area,  but  seems  to  be  more  nearly  allied  to  it  than 
to  any  other  species. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  Mo.  2101  a-6.  ^  . 

Digitized  by  VjOOQ IC 
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5.  EtOBLATTIKA  fossa  ftp.  BOY. 
PI.  IV,  fig.  5. 

Tegmina  scarcely  more  than  twice  as  long  as  broad,  the  iuner  margin 
nearly  straight,  the  costal  rather  strongly  convex,  the  apex  broadly 
rounded.  Mediastinal  area  broad  at  base,  rapidly  narrowing  beyond 
the  middle,  terminating  just  beyond  the  middle  of  the  tegmina;  the 
branches  few,  mostly  simple,  straight  and  very  obliqae.  Scapalar  vein 
strongly  sinuate,  in  the  middle  subparallel  to  the  costal  margin,  termi- 
nating close  to  the  apical  margin,  first  branching  in  the  middle  of  the 
proximal  half  of  the  tegmina,  with  few  gently  arcuate  branches,  but 
the  proximal  ones  deeply  forked  or  compound,  and  all  longitudinally 
oblique.  Externomedian  vein  rather  strongly  sinuate,  first  branching 
a  little  before  the  middle  of  the  tegmina^  the  branches  few  but  mostly 
doubly  forked  and  longitudinally  arcuate.  Intemomedian  vein  parallel 
to  the  externomedian,  terminating  a  little  before  the  extreme  apex  of 
the  tegmina,  two  branches  which  are  doubly  forked  thrown  off  in  the 
proximal  fourth  of  the  tegmina,  and  only  one  or  two  (simple?)  beyond. 
Anal  ftirrow  finely  impressed,  regularly  arcuate  but  apically  straight 
and  nearly  transverse,  terminating  beyond  the  proximal  two-fifths  of 
the  tegmina.  The  surface  is  glistening,  carbonaceous,  and  distinctly 
marked  with  crowded  and  very  irregular  delicate  cross  lines,  in  places 
becoming  reticulate.  The  lower  part  of  the  tip  of  the  tegmina  is  broken 
off  from  the  only  specimen  known,  and  the  shoulder  of  the  base  is  lost^ 
with  the  anal  area. 

Length  of  fragment,  12.4  mm.;  probable  length  of  tegmina,  14  mm.; 
breadth,  6.75  mm. 

This  species  closely  resembles  the  next  two,  but  the  neuration  is  much 
less  close,  and  the  branching  of  the  internomedian  vein  very  different, 
most  of  the  area  being  taken  up  with  the  offshoots  of  the  first  two 
branches. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Greek,  Richmond,  Jefferson 
County.    Mr.  S.  Huston,  No.  182. 

6.  Etoblattina  illustris. 

PI.  IV,  fig.  11. 

Eiohlattina  iUustria  Scndd..  Bnll.  U.  S.  Geol.  Surv.,  No.  101,  12>13,  pi.  2i  (1893). 

From  the  Lower  ( t)  Productive  Coal-measures  of  Pawtucket  ( t),  E.  I. 

7.  Etoblattina  ovata  sp.  nov. 

PI.  IV,  fig.  6. 

Tegmina  of  a  very  symmetrical  long  ovate  form,  somewhat  more  than 
twice  as  long  as  broad.  Mediastinal  area  fuUy  half  as  long  as  the 
tegmina,  the  branches  of  the  vein  not  numerous,  gently  arcuate,  and 
mostly  simple.    Scapular  vein  nearly  straight,  vrith  only  a  gentle  arena- 
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tion  at  tbe  extremities^  aubparallel  to  the  costal  margin  and  terminating 
aearoelj  before  the  extreme  apex  of  the  tegmina;  it  first  branches  in 
the  middle  of  the  proximal  half  of  the  tegmina,  and  has  half  a  dozen 
very  oblique  and  straight  branches^  simple  or  doubly  forked.  Exter- 
nomedian  vein  straight  and  longitudinally  oblique  in  its  middle  half, 
but  arcoate  at  the  extremities^  terminating  a  little  below  the  apex  of 
the  tegmina)  thus  occupying  but  an  inconsiderable  spa<^  on  the  margin ; 
in  the  single  specimen  before  me  it  first  forks  a  little  before  the  middie 
of  the  tegmina  and  has  four  branches,  but  the  first  is  blind,  the  second 
deeply  forked,  the  others  simple,  and  all  longitudinal.  The  interno- 
median  vein  is  broadly  sinuate,  especially  by  the  apical  prolongation 
of  the  area,  nearly  to  the  apex  of  the  tegmina,  and  is  supplied  with 
numerous  branches,  all,  so  far  as  can  be  seen,  simple  and  arcuate,  the 
proximal  oblique,  the  distal  longitudinal  The  anal  fiirrow  is  rather 
deeply  impressed,  strongly  arcuate  and  probably  mesially  bent,  termi- 
nating a  little  before  the  middle  of  the  tegmina;  the  anal  veins  are 
numerous  and  crowded,  strongly  arcuate,  and  most  of  them  very  deeply 
forked.  The  carbonaceous  black  surface  is  indistinctly  marked  with 
rather  close  and  irregular  tremulous  cross  lines. 

liODgth  of  fragment,  13  mm.;  probable  length  of  tegmina,  14.5  mm.; 
breadth,  6.25  mm. 

This  species  is  tolerably  distinct  from  any  of  the  known  species  of 
Btoblattina",  but  is  perhaps  most  nearly  allied  to  S,  iUtistris^  from 
which  it  differs  in  every  known  point  of  structure,  and  in  particular  in 
its  feebly  developed  externomedian  area,  not  to  mention  the  extreme 
disparity  in  size,  the  present  species  having  tegmina  less  than  one- 
fifth  as  long  as  £.  illustris. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Ya. 
Mr.  B.  D.  Laooe;  one  specimen,  ^o.  2102a. 

8.  Etoblattina  scholfieldi. 

PI.  IV,  fig  7. 

Etoblattina  scholfieldi  Scadd.,  Ball.  U.  S.  Geol.  Surv.,  No.  101, 15,  pi.  2,  fig.  5  (1893). 

From  the  Lower  ( t)  Productive  Coal-measures  of  East  Providence, 
R.I. 

9.  Etoblattina  debilis  sp.  nov. 

PI.  lY,  fig.  8. 

Tegmina  oval,  tapering  from  before  the  middle,  about  two  and  one- 
fourth  times  longer  than  broad,  the  costal  border  strongly  convex,  espe- 
cially in  basal  half,  the  inner  margin  nearly  straight,  except  at  base  and 
apex,  and  the  apex  probably  well  rounded.  Mediastinal  area  vittate, 
about  a  fourth  of  the  width  of  the  tegmina,  apically  tapering  gradually, 
and  terminating  scarcely  beyond  the  distal  end  of  the  middle  third  of 
the  tegmina,  the  branches  tolerably  numerous,  straight,  oblique  or  very 
oblique,  and  rarely  forked.    The  scapular  and  externomedian  veins  run 
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80  closely  together  in  the  proximal  fourth  of  the  tegmina  as  often  with 
difficulty  to  be  distinguished;  beyond  this  the  former  is  nearly  straight 
and  ends  scarcely  above  the  extreme  apex  of  the  tegmina;  the  branches 
are  simple  or  deeply  forked,  nearly  straight  and  oblique,  the  first  orig- 
inating sometimes  as  early  as  the  middle  of  the  proximal  half  of  tiie 
tegmina.  The  externomedian  vein,  nearly  as  soon  as  it  distinctly  parts 
firom  the  scapular,  is  straight  and  longitudinally  oblique  with  three  or 
four  simple  or  forked  straight  branches  parallel  to  the  scapular  vein. 
The  intemomedian  vein  is  strongly  arcuate  at  base,  straight  beyond, 
and  terminates  not  far  from  the  middle  of  the  distal  half  of  the  teg- 
mina; its  branches  are  only  three  or  four  in  number,  but  they  are  often, 
deeply  forked  or  doubly  forked,  nearly  straight,  and  with  a  general 
oblique  course.  The  anal  furrow  is  very  sharply  depressed,  very  strongly 
arcuate  before  the  straight  apex,  which  strikes  the  inner  margin  at  the 
end  of  the  proximal  two-fifths  of  the  tegmina;  the  anal  veins  next  the 
furrow  are  bent  arcuate,  the  distant  ones  oblique  and  nearly  straight, 
all  simple,  and  the  latter  much  more  crowded  than  the  former.  The 
basal  i>ortion  of  the  mediastinal  vein  is  almost  as  much  impressed  as 
the  anal  furrow,  and  the  interval  between  it  and  the  scapular  vein  at 
the  extreme  base  of  the  tegmina  roundly  ridged.  The  surface  of  the 
tegmina  is  of  the  color  of  the  stone,  but  the  intemomedian  and  anal 
veins  are  finely  traced  in  black;  excessively  crowded  fine  cross  lining 
appears  everywhere  between  the  nervures,  especially  in  the  faintly 
vaulted  anal  area. 

Length  of  largest  fragment,  13  mm.;  probable  length  of  tegmina, 
17  mm.;  breadth,  7.5  mm. 

This  species  somewhat  resembles  ^.  strigosay  especially  in  the  close 
basal  alliance  of  the  scapular  and  externomedian  veins,  but  it  differs 
considerably  from  any  species  with  which  one  would  be  disposed  to 
compare  it.  One  of  the  specimens  (No.  2103  o-d)  does  not  have  the 
scapular  and  externomedian  veins  united  to  so  great  a  distance  as 
described. 

From  the  Waynesburg  coal  (Lower  Permian)  of  OassvilLe,  W.  Va. 
Mr.  B.  D.  Lacoe;  three  specimens,  l^os.  2103  Or-b,  c-(2,  e. 

10.  Etoblattina  STBiaOSA. 

PL  IV,  fig.  10. 

Etoblattina  9tHgaaa  Scadd.,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXIV,  52-63  (1889). 

From  the  Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone  in  the  valley  of  Wills  Greek,  Bichmond, 
Jefierson  County. 

11.  Etoblattina  glabkii. 

PI.  V,  fig.  10. 

Mohlattina  olarkii  Sciidd.,  BuU.  U.  S.  Geol.  Surv.,  No.  101,  14-15,  pi,  2,  fig./  (1893). 

uigiiizeo  D; 

From  the  Lower  ( ?)  Productive  Coal-measures  at  Pawtncket,  B.  I. 
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12.  Etoblattina  VENUSTA. 

nusta  Lesq.,  Second  Rep.  Geol.  Ark.,  314,  pi.  5,  fig.  11  (1860). 

;  renuata  Scudd.,  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  70-72,  pi.  6,  fig.  12  (1879); 

Ds.  N.  A.,  I,  90-92,  pi.  6,  flg.  12  (1890). 

iajon,  Arkansas,  in  deposits  regarded  by  Lesquereux'  as  hay- 
200  to  300  feet  of  Millstone  Orit  above  them,  but  which  I  am 
by  Mr.  B.  D.  Lacoe,  basing  his  judgment  upon  the  maps  and 
f  the  later  Arkansas  surveys,  more  probably  belong  to  the 
iuctive  Coal-measures,  or  the  upper  '^coal-bearing  division"  of 
Final  reports  on  the  district  have  not  yet  been  published, 
her  season's  field  work  may  be  required  to  furnish  a  eomplet<e 
ation.  In  the  present  paper  I  have  assumed  provisionally  the 
of  Lesquereux'd  determination,  though  the  presumption  is  not 
)r. 

13.  Etoblattina  balteata. 

I  balteata  Scndd.,  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  110-112,  pi.  6,  figs.  9, 
));  Rep.  Second  Geol.  Sarv.  Penn.  PP,  104,  pi.  88,  figs.  5,5a  (1880);  Foes. 
A.,  1, 130-132,  pi.  6,  figs.  9, 10  (1890). 
balteata  Scndd.,  Proo.  Bost.  Soc.  Nat.  Hist.  XXIV,  46, 48  (1889). 

tie  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va.; 
ps  from  Bellaire,  Ohio,  in  the  Barren  Coal-measures  in  shales 
ow  the  Pittsburg  coal. 

e  of  the  species  comes  from  Oassville.  The  fragment  from 
composed  of  the  anal  area  only,  and  it  is  quite  impossible  to 
er  it  belongs  to  this  or  an  allied  species. 

14.  Etoblattina  patiens  sp.  nov. 

PL  IV,  fig.  9. 

^  slender,  nearly  three  times  as  long  as  broad,  the  costal  mar- 
jry  strongly  but  very  regularly  arcuate,  the  inner  margin 
ight,  the  apex  probably  well  rounded,  tapering  from  the  mid- 
.egmina.  Mediastinal  area  vittate,  the  vein  parallel  to  the 
ically  tapering  and  reaching  nearly  to  the  middle  of  the  dis- 
'  the  tegmina,  the  branches  moderately  numerous,  oblique, 
nd  simple.  The  scapular  vein  is  unusually  straight  and 
scarcely  above  the  extreme  apex  of  the  tegmina  j  it  divides 
lie  of  the  proximal  half  of  the  tegmina  into  two  longitudinal 
iach  farther  subdivided  only  beyond  the  middle  of  the  teg- 
upper  or  first  branch  into  a  double  fork,  simulating  the 
'.  of  the  apical  part  of  the  mediastinal  vein,  the  lower  or  main 
everal  inequidistant  branches,  some  at  least  probably  forked, 
dian  vein  also  very  straight  and  longitudinally  oblique,  first 
ore  the  middle  of  the  tegmina,  the  branches  distant,  only 

lSeeG«ol.  Hag.,  V.  177  (1868).  uigmzeo  oy  ^OOglC 
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three  or  foar  in  ntunbery  the  first  tiro  oblique,  the  others  compoand. 
Intemomedian  vein  similarly  straight,  though  probably  a  little  arcuate 
at  tip  (where  it  is  broken  in  the  only  specimen  seen),  terminating  prob- 
ably a  little  before  the  apical  margin  of  the  tegmina,  the  branehes 
rather  numerous,  subequidistant,  increasingly  oblique  the  farther  from 
the  anal  area,  arcuate  and  simple.  Anal  ftmrow  delicately  impressed, 
not  greatly  arcuate,  terminating  at  the  distal  end  of  the  proximal  two- 
fifths  of  the  tegmina.  The  surftu^e  of  the  tegmina  Is  very  broadly 
banded  with  black  along  the  veins^  between  which  run  rather  closely 
crowded,  delicate,  irregular  cross  lines,  conspicuous  only  in  the  black- 
ened portions. 

Length  of  fragment,  13  mm.;  probable  length  of  tegmina,  18  mm.; 
breadth,  6.4  mm. 

This  species  is  closely  allied  to  E.  halteatay  from  which  it  differs  prin- 
cipally in  the  far  more  numerous  and  simple  intemomedian  branches, 
and  in  the  earlier  forking  of  the  scapular  vein ;  it  is  also  related  not  dis- 
tantly to  the  European  JE.  ruaaoma  and  probably  has  the  apex,  as  there, 
well  filled  with  numerous  yeinlets,  but  the  costal  margin  is  fitr  less 
arcuate,  and  the  main  veins  in  E.  rtissoma  are  not  nearly  so  straight 
as  here.    It  also  shows  many  points  of  resemblance  to  our  E.  occulta. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B,  D.  Lacoe;  one  specimen.  No.  2104  Or-h. 

15.  Etoblattina  mtjcbonata  sp.  nov. 
PL  V,  fig.  3. 

A  large  part  of  the  base  is  lost  from  the  only  specimen  of  this  species 
seen,  but  the  tegmina  are  apparently  somewhat  less  than  three  times 
as  long  as  broad,  of  a  lanceolate  form,  the  apical  half  tapering  somewhat 
rapidly  and  regularly,  the  apex  subacuminate  and  sharply  rounded. 
The  mediastinal  area  is  triangular,  apically  attenuate,  reaching  nearly 
to  the  distal  end  of  the  middle  fifth  of  the  tegmina,  first  forking  at 
about  the  end  of  the  proximal  third  of  the  tegmina,  with  three  or  four 
arcuate,  longitudinally  oblique,  deeply  forked  or  doubly  forked  branches, 
the  apical  branch  simple.  Extemomedian  vein  very  feebly  sinuate, 
first  forking  at  about  the  middle  of  the  tegmina,  with  four  branches 
having  acourse  similar  to  that  of  the  scapular  branches,  simple  or  forked, 
the  last  multiforked.  Intemomedian  vein  very  feebly  sinuate,  almost 
straight,  terminating  well  before  the  apex,  but  at  the  edge  of  the  apical 
margin,  with  very  numerous,  nearly  straight,  crowded,  simple,  oblique 
branches.  The  surface  of  the  tegmina  is  uniformly  blackish,  with  the 
feeblest  possible  signs  of  distant  straight  cross  lines  between  the 
nervures.    The  anal  area  and  ftirrows  are  lost. 

Length  of  fragment,  9.5  mm.;  probable  length  of  tegmina,  13.5  mm.; 
breadth,  5  mm. 

This  species  bears  a  certain  resemblance  to  E.  expunctUy  but  is  of  much 
slenderer  form,  more  tapering  apically,  and  has  more  oblique  and  more 
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complicated  externomedian  branches;  the  internomedian  area  is  also 
longer  in  the  present  species;  besides  which  there  is  in  U.  expuncta  no 
sach  wide  separation  of  the  nermres  in  the  middle  of  the  wing  as  here. 
From  the  Waynesbarg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  No.  2106  o-fr. 

16.  Etoblattina  bstbota  sp.  nov. 

PI.  IV.  figs.  12,  IS. 

Tegmina  long  ovate,  considerably  less  than  three  times  as  long  as 
broad,  with  the  costal  margin  very  strongly  arcuate  at  base,  nearly 
straight  beyond  the  proximal  third  of  the  tegmina,  the  inner  margin 
nearly  straight,  and  the  apex  subacuminate,  falling  above  the  middle 
line  of  the  tegmina.  The  mediastinal  area  is  very  slender  and  taper- 
ing, terminating  well  before  the  distal  end  of  the  middle  third  of  the 
tegmina,  with  few  very  oblique,  straight,  simple  branches.  Scapular 
vein  nearly  straight,  terminating  near  the  beginning  of  the  apical  mar- 
gin, first  forking  well  before  the  middle  of  the  tegmina  with  about 
four  very  inequidistant,  longitudinal  or  longitudinally  oblique,  simple 
or  deeply  forked,  sometimes  doubly  forked,  straight  or  slightly  arcu- 
ate branches.  Internomedian  vein  distant  from  the  externomedian, 
straight  or  sinuate,  terminating  at  about  the  middle  of  the  distal  half 
of  the  tegmina  with  generally  simple,  rather  distant,  parallel,  oblique, 
arcuate  branches.  Anal  furrow  very  strongly  and  very  regularly  arcu- 
ate, rather  deeply  impressed,  terminating  not  far  from  the  middle  of 
the  proximal  half  of  the  tegmina  j  anal  veins  irregularly  arcuate,  ine- 
quidistant and  subparallel,  simple  and  moderately  numerous.  The 
surface  of  the  tegmina  is  heavily  banded  with  black  along  the  nerv- 
ures,  so  broadly  as  often  to  blend  with  the  neighboring  bands,  and  the 
interspaces  are  traversed  pretty  regularly  and  closely  with  distinct 
straight  cross  lines. 

Length  of  tegmina,  16.5  mm.;  breadth,  6.25  mm. 

Two  specimens  are  before  me  which  differ  considerably  in  the  inter- 
nomedian vein,  which  in  one  is  straight  and  apically  divaricate  from 
the  externomedian  vein,  and  this  latter  forks  relatively  far  from  the 
base,  while  in  the  other  specimen  the  internomedian  vein  is  sinuous, 
apically  convergent  with  the  externomedian  vein,  and  this  latter  forks 
relatively  near  the  base.  The  latter  specimen  is  nearly  perfect;  the 
fbrmer  has  lost  a  little  of  both  base  and  apex. 

This  species  is  more  nearly  allied  to  the  two  preceding  than  to  any 
others  known  to  me,  but  is  sufficiently  distinguished  from  D.  mucronata 
by  its  form  and  the  relatively  small  number  of  internomedian  branches, 
as  well  as  by  the  earlier  forking  of  the  externomedian  vein,  and  from 
S.  patiens  by  the  very  different  mediastinal  area.  It  is,  on  the  whole, 
nearer  the  latter. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 

.  m.-r  ^    4  M         1  uigiiizea  oy  N^j  vyv^'i  IV, 

Mr.  E.  D.  Lacoe;  two  specimens,  Nos.  2106  a-o,  c.  o 
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17,  Etoblatttna  OCCIDENTALIS. 

Etohlattina  oocidentalia  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,41(Mll,pl.32,fig.4 
(1890) ;  Fobs.  Ins.  N.  A.,  1, 386-387,  pi.  24,  fig.  4  (1890). 

Lawrence,  Kans.  Dr.  S.  W.  Williston,  of  the  University  of  Kansas, 
tells  me  that  the  locality  at  which  it  was  foand,  in  the  old  fair  grooud 
near  the  city,  is  at  about  the  middle  of  the  true  Carboniferous  of  Elan- 
sas,  as  nearly  as  he  can  make  it  out. 

18.  Etoblattina  exigua  sp.  noY. 

PL  V,  fig.  4. 

Tegmina  somewhat  less  than  three  times  as  long  as  broad,  the  inner 
margin  straight,  the  costal  margin  strongly  arcuate,  but  much  less  so 
in  the  apical  half,  the  apex  probably  well  rounded.  Mediastinal  area 
triangular,  the  vein  being  straight  and  terminating  well  before  the 
distal  end  of  the  middle  third  of  the  tegmina;  the  branches  are  obscure 
but  probably  very  longitudinally  oblique  and  few  in  n^umber.  The 
scapular  vein  is  broadly  sinuate,  terminating  just  above  the  extreme 
apex  of  the  tegmina^  it  has  but  very  few,  three  or  four,  very  longitudi- 
nally oblique,  feebly  arcuate  branches,  mostly  simple,  their  course 
parallel  to  the  mediastinal  vein.  The  extemomedian  vein  is  arcuate 
and  has  but  two  longitudinal  branches,  the  first  originating  in  the  center 
of  the  tegmina  and  forked  to  its  root,  the  other  not  far  before  the  margin ; 
probably  all  three  of  these  are  forked  next  the  apical  margin  (broken 
in  the  only  specimen).  The  iutemomedian  vein  is  arcuate  at  first, 
straight  apically,  and  terminates  a  little  beyond  the  middle  of  the  di.stal 
half  of  the  tegmina;  the  branches  are  few  in  number  and  distant,  the 
first  one  deeply  forked,  the  others  simple,  straight,  and  oblique.  The 
anal  furrow  is  not  very  strongly  arcuate,  deeply  impressed  only  in  its 
basal  half,  and  terminates  a  little  beyond  the  end  of  the  proximal  third 
of  the  tegmina;  the  anal  veins  are  few,  distant,  simple,  parallel,  sub- 
equidistant,  aud  arcuate.  The  basal  portion  of  the  mediastinal  vein  is 
impressed  as  deeply  as  the  anal  furrow,  while  the  basal  portions  of  the 
extemomedian  aud  internomedian  veins  are  borne  on  the  summit  of  a 
ridge  between  them.  The  surface  of  the  tegmina  is  blackish  brown 
and  all  the  nervures  are  bordered  for  fully  a  fourth  of  the  distance  to 
the  neighboring  nervures  with  black,  more  distinctly  in  the  anal  area 
than  elsewhere;  and  there  is  a  feeble  very  crowded  straight  cros$^  lining 
between  the  nervules. 

Length  of  fragment,  9.26  mm. ;  probable  length  of  tegmina,  11.75  mm.; 
breadth,  4.2  mm. 

This  species  is  remarkable  for  the  paucity  of  its  ueuration,  and  is  not 
closely  allied  to  any  other  species  yet  known. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W-  ^^ 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2107  a-6.        uigmzea  oy  ^^vJOglC 
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19,  ETOBLATTINA  Sp. 

PL  V,  fig.  2. 
Eioblattina  sp.  Scndd.,  Bnll.  U.  S.  Geol.  Snry.,  No.  101, 18,  pL  2,  fig.  h,  (1898). 

From  the  Lower  ( !)  Productive  Coal-measures  of  Pawtucket,  R.  I. 

20.  ETOBLATTINA  JEFFEBSONIANA  Sp.  UOV. 

PL  V,  fig.  7. 

The  only  specimen  of  this  species  is  a  fragment  from  the  middle  half 
of  the  tegmina,  with  striking  neuration;  probably  the  tegmina  were 
about  two  and  a  half  times  as  long  as  broad,  with  both  costal  and  inner 
margins  gently  convex,  indicating  a  very  regular  oblongobovate form. 
On  this  hypothesis,  the  mediastinal  vein  extended  considerably  beyond 
the  middle  of  the  tegmina,  nearly  to  the  distal  end  of  the  middle  fifth, 
and  was  vittate,  tolerably  broad,  with  rather  distant,  parallel,  straight, 
oblique  branches.  The  scapular  vein  is  extraordinarily  distant  from 
the  mediastinal,  strongly  and  regularly  arcuate,  and  terminates  prob< 
ably  short  of  the  apical  margin;  it  first  forks  just  beyond  the  middle 
of  the  proximal  half  of  the  tegmina,  and  has  about  five  inequidistant 
branches,  which  are  long^  arcuate,  and  simple  or  deeply,  rarely  doubly, 
forked,  having  the  same  trend  as  the  mediastinal  branches.  The 
externomedian  vein  is  broadly  arcuate,  first  forks  a  little  within  the 
proximal  two-fifths  of  the  tegmina,  and  has  about  four  longitudinal 
branches,  the  earlier  ones  compound  and  gently  arcuate,  the  later 
ones  simple  or  forked  and  nearly  straight.  The  intemomedian  vein  is 
broadly  sinuate,  the  area  being  apically  and  very  gradually  attenuate, 
and  probably  reaching  beyond  the  scapular  area,  with  branches  which 
are  gently  arcuate,  simple,  oblique,  and  become  more  and  more  longi- 
tudinal, about  as  distant  as  the  mediastinal  branches.  The  surface 
of  the  tegmina  is  uniformly  carbonaceous,  and  there  is  no  sign  of  any 
cross  lines. 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  23.5  mm.; 
breadth,  9.5  mm. 

This  species  bears  some  resemblance  to  the  European  K  ornatissimay 
but  from  the  imperfection  of  the  latter  the  scapular  areas  can  not  be 
compared;  it  seems,  however,  to  have  been  in  this  direction  wholly 
unlike  our  species.  E.  jeffersoniana  also  somewhat  resembles  our 
E.  gratiosaj  but  differs  entirely  in  the  length  and  character  of  the 
mediastinal  area  and  the  peculiarities  of  the  scapular  venation. 

Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Greek,  Bichmond,  Jefferson 
Oounty,    Mr,  S,  Huston;  one  specimen,  Ifos.  186  and  184. 
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21.  EtOBLATTINA  ES8IDUA  Bp.  nOV. 

PL  V,  fig.  1. 

A  x>ortioB  only  of  one  of  the  tegmina  is  preserved  in  the  only  speci- 
men of  this  Bi>ecies  seen,  lacking  the  entire  costal  margin,  bat  the 
greater  part  of  the  nearation  is  preserved  and  shows  a  peculiar  species. 
The  tegmina  are  apparently  about  two  and  a 'half  times  longer  than 
broad  with  a  nearly  straight  inner  margin;  the  costal  margin  was 
probably  somewhat  strongly  arcuate  and  the  apex  subacuminate,  the 
tegmina  tapering  from  before  the  middle.  A  fragment  only  of  the 
mediastinal  vein  is  preserved,  showing  the  area  to  have  been  remitf^k- 
ably  narrow,  terminating  before  the  distal  end  of  the  middle  fifth  of 
the  tegmina.  The  scapular  vein  is  rather  strongly  sinuate,  and  termi- 
nates  somewhat  before  the  apex  of  the  tegmina;  it  first  fbrks  before 
the  tip  of  the  anal  furrow,  hardly  beyond  the  basal  fifth  of  the  tegmina, 
and  probably  has  five  or  six  simple  or  forked,  long,  straight,  and 
remarkably  longitudinal  branches.  The  extemomedian  vein  is  simi- 
larly sinuate,  first  forks  but  little  beyond  the  scapular  and  has  but  two 
branches,  the  second  emitted  near  the  middle  of  the  tegmina,  the 
branches  doubly  forked  or  compound,  gently  arcuate  and  longitudinal. 
The  internomedian  vein  is  strongly  sinuate,  apically  very  attenuate, 
but  foils  even  to  reach  the  apical  margin;  it  has  seven  or  more  rather 
distant  branches,  the  proximal  nearly  straight,  the  distal  arcuate  and 
longitudinally  oblique.  The  anal  fhrrow  is  strongly  arcuate,  scarcely 
impressed,  terminating  at  the  end  of  the  basal  fourth  of  the  tegmina, 
so  that  the  area  is  remarkably  abbreviated.  The  surfoce  is  uniformly 
black  and  the  interspaces  traversed  by  rather  crowded  delicate  cross 
lines. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  15.5  mm.; 
breadth  of  fragment,  5.25  mm.;  probable  complete  breadth,  0  mm. 

This  species  seems  to  be  most  nearly,  but  not  closely,  allied  to  S.jef: 
fersonicmaj  but  differs  from  it  in  form,  in  the  narrowness  of  the  medi^ 
astinal,  scapular,  and  apical  portion  of  the  internomedian  areas,  and  in 
the  totally  different  formation  of  the  scapular  mode  of  branching. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  K.  D.  Lacoe;  oue  specimen,  No.  2131a, 

22.  Btoblattina  funekabia  sp.  nov. 

PI.  V,  fig.  5. 

Tegmina  oval,  two  and  a  half  times  as  long  as  broad,  the  inner  mar- 
gin straight  before  the  apex,  the  costal  margin  strongly  and  pretty 
regularly  convex,  the  apex  probably  well  rounded.  The  mediastinal 
area  is  vittate,  rather  narrow,  almost  two- thirds  as  long  as  the  tegmina, 
with  rather  few,  inequidistant,  straight  or  arcuate,  simple,  strongly 
oblique  branches.    The  scapular  vein  is  nearly  straight  but  feebly  and 
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vary  broadly  sinuate,  termiDating  at  no  great  dietanoe  before  the  apex 
of  the  tegmina;  it  first  forks  at  the  end  of  the  proximal  third  of  the 
tegmina,  and  has  five  or  six  very  oblique  feebly  arcnate  branches,  which 
are  apioaUy  forked  at  a  distance  fh>m  the  margin  equal  to  the  width  of 
the  mediastinal  area.  The  extemomedian  vein,  at  first  arcuate,  is 
thereafter  nearly  straight,  longitudinally  oblique  and  apically  faintly 
arcuate;  it  first  forks  just  beyond  the  scapular  vein,  and  in  the  middle 
of  the  tegmina  has  three  longitudinally  and  gently  arcuate  forked  or 
doubly  forked  branches.  The  intemomedian  vein  is  arcuate,  very  feebly 
except  at  base,  and  terminates  long  before  the  apex  of  the  tegmina  with 
five  or  six  rather  distant,  simple,  arcuate,  oblique  or  longitudinally 
oblique  branches.  G^e  anal  furrow  is  strongly  bent  arcuate,  strongly 
impressed,  and  terminates  somewhat  beyond  the  end  of  the  proximal 
third  of  the  tegmina;  the  anal  veins  are  simple,  at  first  distant  and 
arcuate,  then  sinuate,  then  proximate  and  straight,  in  x)assing  from 
the  anal  furrow.  All  the  nervures,  but  especially  those  of  the  anal 
area,  are  strongly  and  rather  broadly  edged  with  black,  giving  the 
whole  a  funereal  appearance,  and  in  the  anal  and  intemomedian  areas, 
and  to  a  faint  degree  elsewhere,  are  distinct  cross  lines  closely  crowded 
and  straight  between  the  nervulee. 

Length  of  largest  fragment,  14,5  mm.;  probable  length  of  tegmina, 
17.5  mm. ;  breadth,  7  mm. 

This  species  is  of  the  type  of  S.  russoma  of  Europe,  from  which  it 
differs  mainly  in  the  characteristics  of  the  scapular  vein,  and  the  small 
number  of  externomedian'veinlets.  It  also  resembles,  in  many  points, 
some  of  our  own  species,  such  as  K  exsecuta^  ftom  which  it  may  be 
separated  by  its  broader  and  less  attenuated  intemomedian  area, 
which  feature,  as  well  as  the  relatively  greater  breadth  of  the  tegmina, 
separates  it  from  E.  acevMta  and  E.  expulscUa. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  two  specimens,  Kos.  2108  o-ft,  c. 

23.  Etoblattina  expuncta  sp.  uov. 

PL  V,  fig.  6. 

Tegmina  a  little  more  than  two  and  a  half  times  longer  than  broad, 
ovate,  with  gently  arcuate  costal  border,  very  gently  arcuate  inner 
border  and  probably  well-rounded  apical  border.  Mediastinal  area 
vittate,  apically  attenuate,  reaching  slightly  beyond  the  distal  end  of 
the  middle  third  of  the  tegmina;  the  branches  few,  simple,  straight, 
and  longitudinally  oblique.  Scapular  and  extemomedian  veins  appar- 
ently united  in  the  proximal  fourth  of  the  tegmina,  the  scapular  there- 
after straight  and  terminating  at  the  very  apex;  it  first  forks  almost 
immediately  after  its  freedom  from  the  extemomedian  vein  and  before 
the  middle  of  the  tegmina,  and  has  at  least  three  longitudinally  oblique 
gently  arcuate  branches,  all  arising  before  the  middle  of  the  distal  half 
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of  the  tegmina  and  all  deeply  forked,  the  first  very  deeply  and  doubly 
forked.  The  extemomediaD  vein  is  bent  at  parting  from  the  scapular 
and  is  thereafter  straight  and  oblique,  and  has  four  or  five  subequi- 
distant,  straight,  simple,  longitudinal  branches.  Intemomedian  vein 
arcuate  at  base,  beyond  straight,  terminating  in  the  middle  of  the  dis- 
tal two-fifths  of  the  tegmina,  with  numerous  and  crowded,  mostly  simple, 
straight,  oblique  branches.  The  anal  furrow  is  concealed  in  the  only 
specimen  seen  by  the  slippiug  forward  of  the  partially  detached  anal 
area,  but  the  vaulting  of  the  latter  indicates  that  it  was  deeply  impressed, 
pretty  strongly  arcuate,  and  terminated  at  about  the  end  of  the  proxi- 
mal third  of  the  tegmina;  anal  veins  numerous,  gently  arcuate,  mostly 
simple,  but  some  deeply  forked.  The  surface  of  the  tegmina  is  uni- 
formly black,  apparently  delicately  shagreened  and  there  is  no  trace 
of  cross  lines. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  15  mm.; 
breadth,  6.75  mm. 

The  species  is  somewhat  allied  to  B.  mueronatay  but  has  an  altogether 
different  mediastinal  area,  with  no  such  tapering  form  of  the  tegmina. 
E.  debilis  has  the  same  basal  union  of  the  scapular  and  externomedian 
veins,  but  that  species  has  much  broader  tegmina  and  very  different 
intemomedian  branches.  £.  russoma  is  its  nearest  European  ally,  but 
it  is  very  different  from  that  species  at  nearly  every  point. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D,  Lacoe;  one  specimen,  ^o.  2109  o-fr. 

24.  Etoblattina  gobhami. 

PI.  V,  fig.  8. 

Etohlattina  gorkami  Scndd.,  BuU.  U.  S.  Oeol.  Surv.,  No.  101, 17-18,  pl.2,  fig. a  (1893). 

From  the  Lower  (!)  Productive  Coal-measures  of  Pawtucket,  R.  L 

25.  Etoblattina  apebta  sp.  nov. 

PI.  V,  fig.  9. 

Although  only  the  middle  half  of  one  of  the  tegmina  of  the  sped- 
men  on  which  this  species  is  based  is  preserved,  it  retains  nearly  all  the 
most  characteristic  features  of  the  tegmina  and  is  so  remarkable  that 
it  can  not  be  passed  by.  To  judge  by  the  margins  preserved  and  by 
the  course  of  the  veins  and  their  branches  it  had  a  tapering  oval  form, 
the  tegmina  considerably  less  than  three  times  as  long  as  broad,  and 
probably  tapering  from  near  the  middle  of  the  proximal  half  apexward. 
The  mediastinal  vein  appears  on  the  fragment  only  by  its  tip,  which 
reached  but  little  beyond  the  middle  of  the  tegmina,  the  branches  very 
oblique.  The  scapular  vein  ran  in  a  tolerably  straight  course  not  far 
above  the  middle  line  of  the  tegmina  to  a  little  beyond  the  center,  when 
it  curved  strongly  upward  to  the  costal  margin,  which  it  struck  not  far 

o  ^       I.  o      7    uigiiizeo  Dy '^^jv^v^^'i  i\^ 
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le  proximal  end  of  tbe  distal  fifth  of  the  t^gmina;  it  probably 
•ked  not  far  beyond  tbe  proximal  fourth  of  the  tegmina  and  had 
isiderablyarcaate,  oblique,  simple  or  more  or  less  deeply  forkeil 
?s.  The  extemomedian  vein  is  nearly  straight,  very  distant 
e  scapular,  and  has  in  the  fragment  only  a  single  iJut  very 
Lut  and  singular  branch,  which,  unless  there  is  a  slight  branch 
lain  vein  near  the  tip,  takes  all  the  divarication  that  appertains 
lain  stem,  for,  curving  in  the  same  sense  as  the  main  scapular 
i  slightly  approaching  it,  it  throws  off,  subparallel  to  the  main 
[iree  longitudinal  and  arcuate  simple  or  forked  branchlets. 
ernomedian  vein,  too,  is  peculiar;  it  lies  at  an  extraordinary 
)  from  the  extemomedian  vein,  and  soon  after  its  freedom  from 

area  runs  completely  parallel  to  the  inner  margin  and  at  no 
stance  from  it,  the  area  being  in  the  middle  less  than  a  fourth 
ridth  of  the  tegmina,  and  probably  terminates  on  the  apical 
where  it  curves  around  to  meet  its  straight  course ;  the  branches 
de,  distant,  strongly  arcuate  and  longitudinally  oblique.  The 
ins  are  heavily  and  broadly,  the  branches  narrowly,  margined 
ck,  and  there  is  very  faint  sign  of  crowded  cross  lining  betweti 
ures. 
ii  of  fragment,  9  mm.;  probable  length  of  tegmina,  16  mm.; 

6  mm. 

pecies  is  most  nearly  allied  to  E.fasciata,  but  differs  from  it  in 
narrower  intemomedian  area  and  the  totally  different  neura- 
lie  extemomedian  vein.  I  formerly^  regarded  it  as  the  same, 
5  can  be  little  doubt  of  its  distinctness. 

the  Waynesburg  coal  (Lower  Permian)  of  CassviDe,  W.  Va. 
.  Lacoe;  one  specimen.  No.  2066  a-6. 

26.  Etoblattina  fasciata. 

PI.  V,  fig.  11. 

fasciata  Scudd.,  Proo.  Bost.  3oc.  Nat.  Hiat.,  XXIV,  47-48,  1889. 

cond  specimen  described  under  this  name  in  the  above-men- 

iper  (p.  48)  was  wrongly  referred  to  this  species  and  is  here 

[  as  jE7.  aperta,  Ko.  25.    No  further  specimens  of  the  present 

ave  been  found. 

Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 

limestone,  in  the  valley  of  Wills  Creek,  Kichmond,  Jefferson 


27.  Etoblattina  eamosa  sp.  nov. 
PI.  Y,  fig.  12. 
^ter  and  nearly  all  the  important  part  of  one  of  the  tegmina 
era  to  be  of  a  lanceolate  form,  but  with  the  costal  far  more 
arcuate  than  the  inner  margin,  with  a  probably  strongly 


'  Proc.  BoBt.  Soc.  Nat.  niat.XXIV.  48. 
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Tounded  somewhat  poioted  apex,  tlie  whole  about  two  and  a  half  times 
longer  than  broad.  The  mediastinal  vein  is  straight  and  subparalld 
to  the  arcuate  margin  in  the  middle  of  its  course,  and  roundly  bent 
toward  the  margin  at  the  origin  of  its  last  offshoot,  ending  scarcely 
beyond  the  middle  of  the  tegmina;  the  branches  are  distant,  gently 
arcuate,  strongly  oblique  and  apically  narrowly  forked.  The  scapular 
vein  is  nearly  straight,  but  apically  slightly  arcuate,  terminating  a  little 
below  the  apex  of  the  tegmina;  it  first  forks  a  little  beyond  the  proxi- 
mal fourth  of  the  tegmina  and  has  four  or  five  branches,  which  are 
strongly  or  longitudinally  oblique,  more  or  less  sinuous,  and  deeply 
and  sometimes  doubly  forked.  The  externomedian  vein  is  nearly 
straight,  but  apically  slightly  sinuous  and  first  forks  scarcely  before 
the  middle  of  the  tegmina,  and  has  three  or  four  inequidistant  longi- 
tudinal branches,  all  simple  or  forked  only  apically  if  at  all,  together 
occupying  only  the  narrow  apical  margin.  The  internomedian  vein,  at 
first  straight,  is  afterward  sinuous,  retreating  from  and  then  advancing 
toward  the  externomedian  vein,  so  as  to  leave  a  widened  space  between 
these  main  veins,  much  after  the  fashion  of  Spiloblattina,  and  termi- 
nating a  little  below  the  extreme  apex  of  the  tegmina;  its  branches 
are  distant,  longitudinally  oblique  and  arcuate,  all  or  nearly  all  more 
or  less  deeply,  often  doubly,  forked  or  ramose.  The  anal  furrow  strikes 
the  margin  at  about  the  end  of  the  proximal  third  of  the  tegmina. 
The  surface  is  black  but  with  long,  uncolored,  fusiform  patches  in 
the  wider  interspaces,  while  in  the  blackened  portions  it  is  delicately, 
feebly,  and  minutely  reticulate,  the  reticulations  partially  giving  way 
in  the  internomedian  area  to  tremulous  cross  lines. 

Length  of  fragment,  16  mm.;  probable  length  of  tegmina,  25  mm.; 
breadth,  10  mm. 

This  species  certainly  bears  a  close  general  resemblance  to  E,  hastata 
from  the  same  beds,  but  has  a  much  stouter  form  and  more  strongly 
sinuous  internomedian  vein,  besides  larger  mediastinal  and  anal  areas; 
the  peculiarities  of  the  branching  of  each  vein  is,  however,  very  similar. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Bichmoud^  Jefferson 
County.    Mr.  S.  Huston,  No.  108. 

28.  Etoblattina  willsiana  sp.  nov. 
PI.  V,  fig.  13. 

Tegmina  lanceolate,  tapering  from  the  basal  third,  more  than  two 
and  one-half  times  longer  than  broad,  the  costal  margin  rather  strongly 
and  pretty  regularly  arcuate,  the  inner  margin  scarcely  arcuate,  the 
apex  subacuminate  and  strongly  rounded.  Mediastinal  area  long  trian- 
gular, the  vein  very  straight  and  terminating  scarcely  beyond  the 
middle  of  the  tegmina,  the  proximal  brancl^es  transversely  oblique 
and   straight,  the  distal  oblique  or  very  oblique  a^^^^uate,  all 
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Scapular  vein  broadly  sinuate  by  the  bending  of  the  vein  at 
giu  of  the  first  two  branches  and  its  apical  slight  arcaation, 
iting  well  before  the  apex  of  the  tegniiiia;  it  has  about  half  a 
very  obhque  branches,  the  first  braucli  arising  near  the  middle 
proximal  half  of  the  tegmina  and  nearly  contiuuiug  the  basal 
of  the  main  vein ;  the  distal  branches  are  simple,  the  others 
forked,  doubly  forked,  or  compound.  The  externomedian  vein 
y  sinuous,  terminating  below  the  apex  of  the  tegmina,  so  that 
iches  occupy  symmetrically  the  narrow  apex;  it  has  three  dis- 
gitudinal  branches,  the  lower  ones  simple,  the  first,  arising  well 
he  middle  of  the  tegmina,  simple  halfway  to  the  tip,  and  then 
pposite  the  second  branch  it  is  narrowly  arborescent;  it  parts 
)wly  from  the  main  stem  that  the  vein  appears  to  have  two 
/  divergent,  unequal,  forking  branches.  The  internomedian 
strongly  sinuate,  though  straight  in  the  middle  of  its  course, 
ainates  as  near  the  apex  as  the  scapular  vein ;  its  branches  are 
istant,  all  but  the  apical  and  some  of  the  proximal  forked  or 
forked,  the  proximal  oblique  and  gently  arcuate,  the  distal 
iually  oblique  and  arcuate.  The  anal  furrow  can  not  strike 
r  margin  far  beyond  the  proximal  third  of  the  tegmina,  but 
ion  is  lost  in  the  single  specimen  seen.  The  surface  is  car 
IS  black,  with  a  loss  of  color  in  elongate  patches  in  the  inter- 
ud  the  black  portions  are  delicately  and  irregularly  reticulate. 
I  of  fragment,  22.5  mm.;  probable  length  of  tegmina,  26.75 
adth,  10.25  mm. 

►ecies  is  very  closely  allied  to  E.  ramosa,  but  is  distinguishable 
>y  the  straightness  of  the  mediastinal  vein,  the  angularity  of 
lar  and  the  earlier  forking  and  different  mode  of  branching  of 
Domedlan  vein.  Almost  similar  differences  separate  it  from 
:bt  veined  E.funesta,    In  the  peculiar  formation  of  the  exter- 

area  it  bears  some  resemblance  to  the  European  E.  elongata. 
barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 

limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefterson 
Mr.  8.  Huston,  No.  176. 

29.  ETOBLATTINA  LESQUP.BEUXII. 

lesquereuxii  Scud«l.;  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  07-69,  fig.,  pi.  6,  figs. 
'9) ;  Fobs,  Ins.  N.  A.,  I,  87-89,  fig.,  pi.  6,  figs.  3,  4  (1890). 

le  roof  shales  of  the  D  seam  of  anthracite  at  Yatesville,  near 
Pa, 

30.  ETOBLATTINA  MALBDICTA  Sp.  nov. 

PI.  YI,  figs.  1-3. 

i  oblong  ovate,  two  and  one-half  or  more  times  longer  than 
>  costal  margin  broadly  arcnate,  the  inner  margin  mostly 
the  apex  w«U  rounded.  Mediastinal  area  rather  narrow, 
B  tip  acuminate,  ending  distinctly  beyond  the  middle  of  the 
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tegmina;  the  branches  moderately  nameroas,  rarely  forked,  very 
oblique,  gently  arcaate.  Scapular  vein  broadly  sinuate,  ending  a  very 
little  before  the  apex,  first  forking  somewhat  beyond  the  proximal 
fourth  of  the  tegmina,  with  about  five  inequidistant  branches,  which 
are  mostly  deeply  forked  or  doubly  forked,  arcnate,  and  longitudinally 
oblique,  tbe  first  generally  arising  far  before  the  others.  Externome- 
dian  vein  beyond  the  strong  basal  arcnation  very  broadly  sinuate, 
first  forking  at  about  the  middle  of  the  tegmina,  with  three  simple  or 
forked  branches,  all  nearly  longitudinal,  occupying  at  tip  the  apical 
margin  only  of  the  tegmina.  Internomediau  vein  broadly  sinuate  (it 
is  drawn  too  straight  in  fig.  2),  terminating  almost  or  quite  as  near  the 
apex  as  the  scapular  vein,  its  branches  not  very  numerous,  arcuate 
and  oblique,  mostly  simple,  but  occasionally  deeply  forked.  Anal 
furrow  rather  strongly  arcuate,  delicately  impressed,  terminating  at 
the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal  veins  simple, 
next  the  anal  furrow  strongly  arcuate,  beyond  sinuate  and  more 
crowded.  Surface  of  the  tegmina  carbonaceous  black,  with  more  or 
less  fusiform  brown  patches  in  the  interspaces,  the  black  portions 
marked  with  crowded,  more  or  less  tremulous  and  irregular  cross  lines. 

Length  of  largest  fragment,  23  mm.;  probable  length  of  tegmina,  25 
to  29  mm.;  breadth,  9.5  to  11  mm. 

This  species  is  closely  allied  to  E.  variegata  and  E,  stipata,  but  is  of 
a  stouter  form,  with  the  main  veins  more  curved  than  in  the  former, 
and  with  less  abundantly  branched  scapular  and  externomedian  veins 
than  in  the  latter.  One  of  the  specimens  (No.  165)  differs  from  the 
others  in  that  the  first  branch  of  the  scapular  vein  is  compound  and 
carries  a  much  larger  share  than  usual  of  the  scapular  system,  much  as 
in  No.  163  (fig.  2),  but  in  a  still  more  aggressive  manner. 

Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Richmond,  Jefferson 
County.  Mr.  S.  Huston;  seven  specimens, Nos.  163, 164, 165, 170,  174, 
181, 192. 

31.  Etoblattina  benedict  a  sp.  nov. 
PI.  V,  figs.  14, 15. 

Tegmina  ttbout  two  and  one-half  times  longer  than  broad,  tapering 
from  the  end  of  the  basal  third,  the  costal  margin  very  strongly  arcu- 
ate, the  inner  margin  nearly  straight  except  at  the  extremities,  the  apex 
subacuminate  but  well  rounded.  Mediastinal  area  vittate,  tapering 
only  close  to  the  tip,  which  reaches  about  to  the  distal  end  of  the 
middle  fifth  of  the  tegmina;  the  branches  rarely  forked,  slightly  arcu- 
ate, and  very  oblique.  The  scapular  vein  is  considerably  sinuate  and 
terminates  well  before  the  apex  of  the  tegmina;  it  first  forks  a  little 
beyond  the  basal  third  of  the  tegmina  and  has  five  or  six  branches,  of 
which  the  first  two  arise  close  together;  the bran^|^jE|^^QjQi^l^^  forked 
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ipoiind,  most  of  them  considerably  arcuate  and  very  oblique 
,  The  exteruomedian  vein  beyond  its  strong  basal  arcuatiou  is 
straight,  but  feebly  arcuate  in  an  opposite  sense;  it  first  forks 
e  middle  of  the  tegmina  and  has  three  branches  which  are  longi- 
J  nearly  straight,  and  in  the  apical  fourth  of  the  tegmina  forked 
ipound.  Internomedian  vein  strongly  si^iuate,  much  more 
y  arcuate  at  base  than  apically,  the  area  being  apically 
te  and  yet  terminating  far  before  the  apex  of  the  tegmina;  the 
branches  are  more  or  less  arcuate,  simple  or  apically  forked  and 
.  The  anal  furrow  is  strongly  arcuate,  scarcely  impressed,  and 
tes  before  the  end  of  the  proximal  third  of  the  tegmina;  the 
us  are  in  no  instance  preserved.  The  surface  is  precisely  as  in 
dicta. 

li  of  large  fragments,  16  to  22  mm. ;  probable  length  of  tegmina, 
14:  mm.;  breadth,  9  to  10  mm. 

ipecies  is  very  closely  allied  to  E.  malediota,  and  will  possibly  be 
)  be  identical  with  it;  it  differs  principally  in  the  much  stronger 
n  of  the  costal  border,  the  briefer  extension  of  the  interno- 
area,  and  the  approximation  at  base  of  the  first  two  branches 
capular  vein.  It  seems  to  be  equally  abundant  with  E.  male- 
id  is  with  it  the  most  common  of  the  Richmond  species.  The 
;  specimens  agree  remarkably  in  the  neuration  of  the  scapular 
)  greatest  difference  being  shown  in  the  two  selected  for  illus- 

Barren  Goal-measures  of  Ohio,  less  than  100  feet  above  the 
limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
Mr.  S.  Huston;  six  specimens,  Nos.  166  and  167,168,  178,  179 
183  and  193, 199. 


32.  Etoblattina  funesta  sp.  nov. 

PI.  VI,  fig.  4. 

la  nearly  three  times  as  long  as  broad,  lanceolate,  tapering 
roin  the  middle,  with  broadly  arcuate  costal  margin  and  feebly 
niier  margin,  the  apex  strongly  rounded.  Mediastinal  area 
ly  broad,  tapering,  terminating  at  about  the  distal  end  of  the 
fth  of  the  tegmina,  with  strongly  oblique,  rather  distant  and 
simple  or  forked  branches.  Scapular  vein  exceedingly  straight 
han  its  middle  half,  broadly  arcuate  apically,  and  ending  just 
3  narrow  apical  margin;  it  first  forks  at  about  the  end  of  the 
fourth  of  the  tegmina,  and  has  half  a  dozen  straight  or  sin- 
ugly  oblique  or  longitudinally  obhque  branches,  most  of  them 
id  sometimes  compound.  The  externomedian  vein  beyond  the 
^•idly  straight,  scarcely  bent  where  first  forked,  and  has  but 
>f  approximate  branches,  occasionally  three,  thrown  off  at  the 
the  tegmina  and  beyond,  both  branches  straight  and  lonj:^^ 
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tudiual,  soon  and  almost  simnltaneoasly  forked  and  probably  again 
forked  beyond.  In  contrast  to  these  the  intertiomedian  vein  is  strongly 
sinuate  (though  nearly  straight  in  its  middle  coarse),  leaving  a  wide 
space  between  it  and  the  extemomedian  vein,  and  terminates  somewhat 
earlier  than  the  scapular  vein;  its  branches  are  not  crowded,  simple, 
or  forked,  mostly  the  former,  gently  arcnate  and  oblique.  The  anal 
furrow  terminates  short  of  the  end  of  the  proximal  two-fifths  of  the 
tegmina.  The  surface  of  the  tegmina  is  carbonaceous  black,  with  large^ 
elongate,  pale  patches  in  the  larger  interspaces,  and  there  is  feeble  sign 
in  a  few  places  of  delicate,  not  very  crowded,  cross  lining. 

Length  of  best  fragment,  20  mm.;  probable  length  of  tegmina,  27 
mm.;  breadth,  9.5  mm. 

The  species  is  nearly  allied  to  U.  tenuis,  from  which  it  differs  mainly 
in  the  later  and  different  branching  of  the  extemomedian  vein  and  the 
much  more  strongly  sinuate  course  of  the  internomedian.  It  is  a  much 
slenderer  species  than  the  preceding,  from  which  it  differs  in  the  straight- 
ne^s  of  the  middle  veins  and  in  its  slenderer  form.  There  is  a  somewhat 
striking  difference  between  two  of  the  specimens  in  the  straightness  or 
sinuation  of  the  scapular  branches,  and  especially  in  the  proximal. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Greek,  Richmond,  Jefferson 
County.  Three  si)ecimens :  Mr.  S.  Huston,  Nos.  107  and  177, 180 ;  United 
States  Geological  Survey,  No.  2186. 

33.  Etoblattina  exsbnsa  sp.  nov. 

PL  Vr,  figs.  7, 8. 

Tegmina  slender  and  lanceolate,  about  two  and  one-half  times  longer 
than  broad,  to  judge  from  the  fragments  preserved,  which  only  show 
the  central  portions;  the  costal  margin  gently  arcuate  and  the  inner 
nearly  straight.  Mediastinal  area  vittate,  tapering  in  its  apical  half, 
acuminate,  reaching  to  about  the  distal  end  of  the  middle  fifth  of  the 
tegmina,  the  veins  very  oblique,  simple,  and  straight.  Scapular  vein 
faintly  arcuate,  terminating  slightly  before  the  extreme  apex  of  the 
tegmina,  first  forking  only  a  little  before  the  proximal  fourth  x)f  the  teg- 
mina, the  first  branch  nearly  longitudinal,  and  bearing  most  of  the 
branchlets,  which  are  similar  to  those  of  the  mediastinal  vein,  but  dis- 
tinctly less  oblique;  the  main  vein  forks  again  several  times,  the  first 
at  about  the  middle  of  the  tegmina,  the  branches  longitudinally  oblique 
and  forked  (very  likely  compound).  Extemomedian  vein  nearly  straight 
to  about  the  middle  of  the  tegmina,  and  then  bent  at  the  first  fork,  fol- 
lowing a  longitudinally  oblique  course  toward  the  inner  margin ;  it  has 
two  or  more  forked  and,  perhaps,  compound  branches.  Theinternome- 
dian  vein  is  strongly  sinuous,  being  straight  and  longitudinally  oblique 
beyond  the  basal  arcuation  to  near  the  middle  of  the  tegmina,  there- 
after parallel  or  subparallel  to  the  inner  margin,  s»]yi^dyQi^btle8S/eurving 
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oward  it  apically ;  its  distant  branches  have  a  varying  obliquity 
e  arcuate,  and,  at  least  beyond  the  basal  ones,  mostly  forked  or 
forked.  The  anal  furrow  probably  terminates  at  about  the  end 
roximal  third  of  the  tegmina.  The  surface  is  black,  with  broader 
)wer  elongate  brown  patches  in  the  interspaces,  sometimes  reduc- 
black  to  a  narrow  bordering  to  the  nervures,  though  never 
[ipproaching  the  margin  of  the  tegmina;  over  the  black  portions 
Nceu  a  delicate,  close,  and  tremulous  cross  lining, 
th  of  fragments,  9  to  11  mm.;  probable  length  of  tegmina,  25  to 
I.;  breadth,  10.5  to  11  mm. 

species  closely  resembles  E.  tenuis,  from  which  it  differs  priu- 
in  the  great  importance  of  the  first  scapular  branch.  It  is 
r  distinguished  from  the  two  preceding  species. 
•  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
I  limestone,  in  the  valley  of  Wills  Creek,  Richmond,  Jefferson 
Mr.  S.  Huston;  two  specimens,  Fos.  161,  196. 

34.   ETOBLATTINA   TENI^IS. 

PL  VI,  fig.  6. 
I  tenuis  Scudd.,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXIV,  46-47  (1889). 

;  the  only  one  of  our  species  with  open  and  widely  separated 
1  in  the  center  of  the  tegmina  which  bears  any  very  close 
nee  to  the  single  European  species  of  that  tyx)e,  E,  elongata 
roni  the  Dyas,  and  it  is  very  distinct  from  that. 
Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  th© 
limestone,  in  the  valley  of  Wills  Creek,  Kichmond,  Jefferson 


35.   ETOBLATTINA  HUSTONI. 

PI.  VI,  fig.  9. 
hustnni  Scudd.,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXIV,  53  (1889). 

le  same  place  as  the  last  mentioned. 

36.   ETOBLATTINA   PERSISTENS. 

persfstens  Scadd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  IV,  459-460,  pi.  41,  fig.  7f 
figs,  10,1  19  (1890);  Fobs.  Ins.  N.  A.,  I,  435-436,  pi.  33,  fig.  7,  pi.  34  figs. 
1890). 

d  an  imperfect  fragment  of  another  and  unnamed  species  are 
>ost-Paleozoic  Etoblattina?  known. 
'  Fair  Play,  Colo. 

x>rtunate  error  occurs  in  one  of  the  plates  of  my  paper  on  the  "Triassic  insects  of  Fair 
>f  the  Memoirs  of  the  Boston  Swiiety  of  Natural  History,  vol.  4;  \A.  34  of  my  Fossil 
'th  j^merica,  vol.  1),  caased  by  a  rearrangement  of  the  plate  after  the  text  was  prepared 
e«poiidiiig  change  in  the  text:  accordingly,  the  following  changes  should  be  made  in  the 
'hed  to  the  figures  on  this  plate:  Fig.  9  should  be  numbered  13;  tig.  10,  9;  fig.  12,  10; 
.  15.    12;    fig.  16,  IS;  and  fig.  17  should  bo  numbered  16.    The  text  and  plate  will  then 
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37.  Etoblattina  bakiniana  sp»  nov. 
PI,  VII,  fig.  1. 

Tegmina  subovate,  less  than  two  and  one-half  times  longer  than  broad, 
the  costal  margin  strongly  shouldered  and  beyond  that  gently  and 
regularly  arcuate,  the  inner  margin  straight,  the  apex  probably  well 
rounded.  Mediastinal  area  vittate,  tapering  through  almost  the  distal 
half,  reaching  to  the  distal  end  of  the  middle  fifth  of  the  tegmina,  the 
branches  of  the  vein  rather  close,  mostly  simple,  increasingly  oblique. 
Scapular  vein  broadly  arcuate,  terminating  at  less  than  halfway  from 
the  tip  of  the  mediastinal  vein  to  the  apex  of  the  tegmina,  with  two 
very  longitudinally  oblique,  simple,  arcuate  branches  arising  about 
opposite  the  end  of  the  anal  furrow.  Externomedian  vein  gracefiilly  and 
uniformally  sinuate,  of  far  more  importance  than  the  scapular,  first 
forking  before  the  end  of  the  proximal  fourth  of  the  tegmina,  the  first 
branch  forking  near  the  origin  of  the  second  branch,  each  fork  agaiu 
dividing  halfway  to  the  margin;  the  other  three  branches  arise  near 
together  near  the  middle  of  the  tegmina,  and  are  simple  or  forked,  all 
the '  branches  arcuate,  less  so  from  above  downward,  and  all  nearly 
longitudinal.  Intemomedian  vein  sinuate  like  the  preceding,  terminat- 
ing but  little  bejow  the  apex,  the  simple  branches  not  crowded  as  in 
the  two  previous  areas,  slightly  arcuate,  oblique,  and  increasingly  so  in 
the  distal  half  of  the  area.  Anal  furrow  strongly  and  regularly  arcu- 
ate, strongly  impressed,  terminating  at  the  end  of  the  proximal  third 
of  the  tegmina;  anal  veins  arcuate,  simple,  not  numerous.  The  surface 
of  the  tegmina  is  uniformly  blaick,  with  faint  traces  of  exceedingly 
close  cross  lining  in  the  intemomedian  area. 

Length  of  fragment,  13  mm.;  probable  length  of  tegmina,  15.25  mm.; 
breadth,  0.5. 

The  characteristics  of  the  scapular  vein  easily  separate  this  from 
other  species  in  the  vicinity.  It  is  named  for  Mr.  C.  L.  Eakin,  of 
Wadestown,  W.  Va.,  who  has  done  good  service  in  the  exploitation 
of  the  locality  at  Cassville,  which  has  yielded  so  many  remains  of 
Etoblattina. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  8i)ecimen,  No.  2111  a-&. 

38.  Etoblattina  accubita  sp.  nov. 
PI.  Vll,  fig.  2. 

Tegmina  nearly  three  times  as  long  as  broad,  tapering  from  the  mid- 
dle in  each  direction,  but  more  sharply  toward  the  base  than  toward 
the  apex,  the  costal  margin  being  very  strongly  and  rather  regularly 
arcuate,  the  inner  margin  nearly  straight,  and  the  apex  probably 
well  rounded.  Mediastinal  area  vittate,  terminating  at  the  distal  end 
of  the  middle  fifth  of  the  tegmina,  the  vein  with  few  mostly  simple, 

uigiTizea  Dy  ^i.^jv^v^'i  i\^ 
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nearly  straight,  strongly  oblique  branches.  Scapular  vein  feebly  arcu- 
ate beyond  the  basal  sinuation,  ending  well  before  the  apex  of  the  teg- 
mina,  with  three  subequidistant,  deeply  forked  or  simple,  longitudinally 
oblique  branches,  the  middle  one  arising  at  the  middle  of  the  tegmina. 
Extemomedian  vein  gracefully  and  rather  strongly  sinuate,  with  four 
mostly  simple,  slightly  arcuate,  longitudinal  branches,  the  first  aris- 
ing scarcely  later  than  the  Jirst  scapular  branch.  Intemomedian  vein 
similarly  arcuate,  terminating  slightly  below  the  apex  of  the  tegmina, 
the  rather  numerous  branches  mostly  simple,  very  oblique,  and  feebly 
arcuate,  the  apical  ones  longitudinally  oblique.  Anal  furrow  less 
strongly  arcuate  than  usual,  terminating  but  little  short  of  the  middle 
of  the  tegmina;  anal  area  destroyed  in  the  only  specimen  seen.  The 
surface  is  uniformly  black,  and  there  is  everywhere  the  feeblest  possi- 
ble sign  of  close  cross  lining  in  the  interspaces. 

Length  of  fragment,  12  mm.;  probable  length  of  tegmina,  14.75  mm.; 
breadth,  5.25  mm. 

The  species  is  peculiar  for  the  basal  narrowing  of  the  tegmina  and 
the  apparent  length  and  slenderness  of  the  anal  area.  It  is  not  dis- 
tantly related  to  JE.  mazona  and  other  species,  but  differs  at  almost 
every  point. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2112ai 

39.  Etoblattina  mazona. 

PI.  VI,  fig.  5.     (See  also  fig.  3  on  p.  31.) 

Etohlaitina  mazona  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  181,  pi.  10  (1882);  Proo. 
Bost.  Soc.  Nat.  Hist.,  XXI,  392-^6  (1882);  Fobs.  Ins.  N.  A.,  I,  233,  pi.  7a  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Greek,  Illinois. 

40.  Etoblattina  expulsata  sp.  nov. 

PI.  VII,  figs.  3,  4. 

Tegmina  lanceolate,  nearly  three  times  as  long  as  broad,  tapering 
from  the  middle  of  the  proximal  half,  the  costal  margin  strongly  arcu- 
ate, especially  basally,  the  inner  margin  straight,  the  apex  well  rounded. 
Mediastinal  area  vittate,  apically  very  attenuate,  reaching  the  distal 
end  of  the  middle  third  of  the  tegmina,  the  branches  of  the  vein  rather 
numerous,  nearly  straight,  simple  and  very  oblique,  the  apical  longitu- 
dinally oblique.  Scapular  vein  uniformly  and  rather  strongly  sinuate, 
ending  a  little  before  the  apex,  first  forking  at  or  a  little  beyond  the 
end  of  the  proximal  third  of  the  tegmina,  the  branches,  five  or  six  in 
number,  mostly  simple,  feebly  arcuate  or  sinuate,  longitudinally  oblique. 
Externomedian  vein  sinuate,  more  strongly  arcuate  at  base  than  at 
apex,  first  forking  just  beyond  the  first  scapular  fork,  with  three  longi- 
tudinal forked  or  doubly  forked  branches.  Internomediar  vein  strongly 
sinuate,  the  area  extended  nearly  to  the  tip  by  its  apical  prolongation 
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tbrough  a  supeiior  subramose  offshoot  from  a  little  beyond  the  middle 
of  the  tegmiiia,  the  other  branches  mostly  simple,  aroaate,  oblique,  and 
m<H*e  distant  than  the  branches  of  other  veins.  Anal  ftirrow  strongly 
bent-arcuate,  strongly  impressed,  and  terminating  a  little  beyond  the 
end  of  the  proximal  third  of  the  tegmina;  anal  area  gently  vaulted, 
the  veins  simple,  strongly  arcuate.  The  surface  of  the  tegmina  is 
blackish-brown,  and  the  veins  are  marked  and  sometimes  nanx>w]y 
edged  with  black,  while  all  the  interspaces  are  traversed  by  very  close 
straight  or  sinuate  cross  lines. 

Length  of  one  fragment,  14.5  mm. ;  probable  length  of  tegmina,  10  mm. ; 
breadth,  6  mm.  Length  of  another  fragment,  10.5  mm. ;  probable  length 
of  tegmina,  20  mm.;  breadth,  7  mm. 

Thissp^ies  is  very  closely  allied  to  the  next  four  or  five  species,  but 
is  sufficiently  distinct  from  them  all  in  the  peculiar  formation  of  the 
apical  part  of  the  interuomedian  area.  The  two  principal  specimens 
referred  to  here  (and  figured)  differ  a  little  in  size  and  in  the  point  of 
origin  of  the  first  scapular  branch. 

From  the  Waynes  burg  coal.  (Lower  Permian)  of  Oassvflle,  W.  Va. 
Mr.  R.  D.  Lacoe;  three  specimens,  Nos.  2113  a-ft,  o-<i,  e-f. 

41.  Etoblattina  gbatiosa  sp.  nov. 

PI.  Vir,  flg.  5. 

Tegmina  ovate,  somewhat  less  than  three  times  as  long  as  broad,  the 
costal  margin  strongly  arcuate  throughout,  the  inner  margin  straight, 
the  apex  well  rounded.  Mediastinal  area  vittate,  apically  very  attenuate, 
reaching  fully  to  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
branches  of  the  vein  simple,  nearly  straight,  exceedingly  oblique.  Scap- 
ular vein  gracefully,  pretty  uniformly  and  rather  gently  sinuate,  sub- 
parallel  to  the  inner  margin,  ending  somewhat  before  the  ax>ex;  it  first 
branches  a  little  beyond  the  proximal  fourth  of  the  tegmina,  and  haa 
about  five  branches  which  have  a  longitudinal  sweep  and  are  mostly 
simply  deeply  and  narrowly  forked.  The  externomedian  vein  is  strongly 
arcuate  at  the  base,  feebly  sinuate,  nearly  straight  in  the  middle  and 
gently  arcuate  apically,  firct  branching  just  beyond  the  scapular  vein^ 
and  with  four  longitudinal,  nearly  straight,  mostly  forked  branches,  the 
forks  of  varying  depths.  Interuomedian  vein  feebly  sinuate,  apically 
arcuate  with  no  sign  of  special  extension,  yet  terminating  nearly  as  fiur 
out  as  the  scapular  vein ;  its  branches  are  more  distant  than  those  of  the 
other  areas,  simple  or  deeply  forked,  oblique  and  nearly  straight.  Anal 
furrow  strongly  bent-arcuate,  deeply  impressed  except  apically,  ter- 
minating a  little  beyond  the  proximal  third  of  the  tegmina;  aniJ  veins 
strongly  arcuate,  simple  or  profoundly  forked.  The  surface  of  the  teg- 
mina is  uniformly  blackish,  and  the  interspaces  are  filled  with  crowded, 
straight,  delicate  cross  lines. 

Length  of  fragment,  16.5  mm. :  probable  length  of  tegmina,  18.25  mm. : 

"  c»  7  7  X  c»  uigiiizea  Dy  NJv^v^^'i  i\^       ' 

Sreadth,  G.75  mm.  ^ 
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This  species  is  closely  allied  to  -B.  expulmta  and  has  raany  of  its 
special  peculiarities,  such  as  the  strongly  arcuate  costa  and  the  separa- 
tion of  the  oblique  internomedian  veins,  as  well  as  the  general  distri- 
bution of  the  branches;  but  it  differs  from  it  distinctly  in  the  structure 
of  the  extremity  of  the  externoniedian  area.  It  also  bears  a  close  gen- 
eral resemblauce  to  £.  exseeuta,  especially  in  the  mediastinal,  scapular 
and  anal  areas,  but  it  differs  from  it  at  almost  every  other  point.  It 
bears  also  a  general  resemblanee  to  the  European  JJ.  didyma^  but  differs 
in  almost  every  detail. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2114  Or-h. 

42.  Etoblattina  macerata  sp.  nov. 

PI.  VII,  fig.  6. 

Tegmina  two  and  three-quarters  times  longer  than  broad,  ovate, 
tapering  from  the  middle  of  the  proximal  half,  the  costal  margin  rather 
strongly  arcuate,  especially  in  the  proximal  half,  the  inner  margin 
straight,  the  apex  well  rounded.  Mediastinal  area  vittate,  apicaliy 
attenuate,  reaching  the  distal  end  of  the  middle  third  of  the  tegmina, 
the  vein  with  few  and  rather  distant,  nearly  straight,  very  oblique 
branches.  Scapular  vein  broadly  sinuate,  terminating  a  little  above 
the  apex,  first  forking  a  little  beyond  the  proximal  third  of  the  teg- 
mina, the  branches  entirely  similar  to  those  of  the  mediastinal  area, 
except  in  their  greater  lengtli.  Externomedian  vein  strongly  sinuate, 
with  four  inequidistant,  longitudinal,  sinuate  branches,  simple  or  deeply 
forked,  the  first  arising  a  little  beyond  the  first  scapular  fork.  Inter- 
nomedian vein  sinuate,  terminating  long  before  the  apex  of  the  teg- 
mina, with  branches  about  as  distant  as  those  of  the  mediastinal  area, 
the  proximal  ones  simple,  gently  sinuate  and  oblique,  the  distal  mostly 
deeply  forked,  arcuate,  and  very  oblique.  Anal  furrow  strongly  arched, 
deeply  impressed,  terminating  scarcely  short  of  the  end  of  the  prox- 
imal two-fifths  of  the  tegmina;  anal  veins  simple,  strongly  arcuate,  dis- 
tant. Surface  very  dark,  all  the  veins  edged  narrowly,  the  anal  veins 
broadly,  with  black,  which  is  traversed  by  closely  crowded  straight 
cross  veins. 

Length  of  tegmina,  19.5  mm. ;  breadth,  7  mm. 

This  species  is  very  closely  allied  to  several  others;  the  relative  sparse- 
ness  and  simplicity  of  the  scapalar  and  mediastinal  branches  separate 
it  from  E.  expulsata  and  E.  gratiosa^  and  the  lesser  length  of  tlie  medi- 
astinal area  from  E.  immolata;  in  the  similarly  early  origin  of  the  first 
branch  of  the  scapular  and  externomedian  veins  it  is  distinct  from 
E.  coinmunisy  while  the  same  characteristic  and  the  greater  stoutness  of 
the  tegmina  distinguish  it  from  E.  obatra  and  E.  secreta;  from  E,  obatra 
it  is  still  further  separated  by  its  simpler  neuration. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va» 

•^  ^  '    uigiiizeo  oy  x^Jv^Or^iv^ 

Mr.  R.  D.  Lacoe;  two  specimens,  Nos.  2081  a-b,  cJ  ^ 
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43.  EtOBLATTINA  TMTVfOLATA  Sp.  nOV. 
PI.  VII,  figs.  7,8. 

Tegmina  somewhat  more  than*  two  and  a  half  times  longer  than 
broad,  ovate,  tapering  from  about  the  middle,  with  rather  strongly 
arcuate  costal  margin  (more  strongly  arcuate  in  some  than  in  others), 
nearly  straight  inner  margin  and  probably  a  well-rounded  ai>ex.  Medi- 
astinal area  vittate,  tapering  only  at  extreme  apex,  reaching  nearly  to 
tlie  middle  of  the  distal  half  of  the  tegmina,  the  vein  with  simple, 
rarely  forked,  strongly  oblique,  nearly  straight,  rather  abundant 
branches.  Scapular  vein  more  or  less  strongly  sinuate,  terminating^ 
somewhat  short  of  the  apex  of  the  tegmina,  first  forking  a  little  before 
a  point  opposite  the  tip  of  the  anal  furrow,  with  four  or  five  simple  or 
deeply  forked,  more  or  less  arcuate,  longitudinally  oblique  branches. 
Externomedian  vein  rather  strongly  sinuate,  first  forking  scarcely 
beyond  the  scapular  vein,  with  about  four  longitudinally  arcuate,  simple 
or  perhaps  apically  forked  branches.  Internomedian  vein  gracefully 
and  rather  gently  sinuate,  terminating  a  little  short  of  the  apex  of  the 
tegmina,  with  six  or  eight  arcuate,  generally  simple,  very  oblique 
branches.  Anal  furrow  strongly  arcuate,  deeply  impressed,  terminat- 
ing at  just  about  the  end  of  the  proximal  t\fo-fifths  of  the  tegmina; 
anal  area  gently  vaulted,  the  veins  rather  numerous,  strongly  arcuate 
next  the  anal  furrow,  nearly  straight  in  the  opposite  region.  Surface 
exactly  as  in  E.  macerata. 

Length  of  largest  fragment,  14  mm. ;  probable  length  of  tegmina, 
17.75  mm.  j  breadth,  6.5  to  7  mm. 

This  species  is  closely  allied  to  the  three  preceding  species,  but  is 
sufficiently  distinguished  from  them  by  the  greater  length  of  the  medi- 
astinal area,  in  which  it  approaches  the  genus  Gerablattina.  From 
the  two  following  species,  to  which  it  is  also  very  closely  allied,  it 
diflt'ers  in  the  nearly  simultaneous  origin  of  the  first  branches  of  the 
scapular  and  externomedian  veins. 

The  two  specimens  placed  here  differ  rather  unusually  at  one  or  two 
points,  especially  the  arcuation  of  the  costal  margin,  the  breadth  of 
the  mediastinal  area,  and  the  number  of  internomedian  branches. 

From  the  Wn.ynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe,  Nos.  2115  a-&,  c-d. 

44.  Etoblattina  mactata  sp.  nov. 
PL  VII,  fig.  9. 

Tegmina  two  and  three-quarters  times  longer  than  broad,  ovate,  tne 
costal  margin  very  regularly  and  gently  arcuate,  the  inner  margin 
nearly  as  arcuate,  the  apex  doubtless  strongly  rounded.  Mediastinal 
area  vittate,  tapering  only  beyond  the  middle  of  the  tegmina,  reax^hing 
almost  to  the  middle  of  their  distal  half,  the  vein  with  moderately 
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numeroas,  mostly  simple,  very  oblique,  straight  branches.  Scapular 
vein  rather  strongly  sinuate,  terminating  a  very  little  before  the  extreme 
apex  of  the  tegmina,  first  branching  at  the  end  of  the  proximal  third  of 
the  tegmina,  with  four  or  five  subequidistant,  arcuate,  simple  or  forked 
branches,  which  apically  have  the  same  direction  as  the  distal  medias- 
tinal branches.  Bxternomedian  vein  strongly  arcuate,  first  branching 
considerably  later  than  the  scapular  vein,  with  three  simple  or  deeply 
forked  (probably  reforked  apically),  nearly  longitudinal  but  arcuate 
branches,  occupying  on  the  margin  only  the  narrow  apex  of  the  teg- 
mina. Intemomedian  vein  strongly  and  very  gracefully  arcuate,  termi- 
nating as  near  the  Apex  as  the  scapular  vein,  with  five  deeply  forked  or 
simple  branches,  the  proximal  ones  nearly  straight  and  oblique,  the  distal 
arcuate  and  longitudinally  oblique.  Anal  furrow  very  strongly  arcuate 
except  apically,  sharply  incised,  terminating  at  about  the  end  of  the 
proximal  two-fifths  of  the  tegmina ;  anal  area  slightly  vaulted,  the  veins 
gently  or  (toward  the  furrow)  strongly  arcuate,  simple.  Surface  black- 
ish brown,  all  the  veins  marked  in  black  and  perhaps  delicately  edged 
with  the  same,  the  interspaces  with  closely  crowded  straight  cross  lines. 

Length  of  fragment,  15  mm.*,  probable  length  of  tegmina,  18.5  mm.f 
breadth,  7.25  mm. 

This  species  is  separated  from  those  whi(;h  immediately  precede  it, 
and  to  which  it  is  closely  allied,  by  the  relatively  wide  intervals  between 
the  origin  of  the  first  scapular  and  externomedian  branches.  It  is  still 
more  closely  related  to  E.  communis^  from  which  the  greater  length  of 
the  mediastinal  area  clearly  separates  it.  One  can  not  but  be  struck, 
also,  by  the  rather  strong  general  resemblance  this  insect  bears  to 
Oerahlattina  conoinna  from  the  same  beds,  but  besides  the  generic  dis- 
tinctions between  them  (which  are  here  indeed  feeble),  it  differs  in 
almost  every  detail  as  well  as  in  the  form  of  the  tegmina.  Of  the 
European  species  it  is  most  nearly  allied  to  E,  dohrnii,  but  not  at  all 
closely. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va* 
Mr.  R.  D.  Lacoe;  one  specimen.  No.  2116a. 

45.  Etoblattina  communis  sp.  nov. 

PI.  VII,  figs.  10-17. 

Tegmina  ovate,  somewhat  more  than  two  and  a  half  times  longer 
than  broad,  the  costal  margin  gently  and  pretty  regularly  arcuate,  the 
inner  margin  faintly  arcuate,  the  apex  strongly  rounded.  Mediastinal 
area  vittate,  apically  acuminate,  reaching  nearly,  sometimes  quite,  to  the 
distal  end  of  the  middle  third  of  the  tegmina,  the  vein  with  relatively 
few,  mostly  simple,  and  nearly  or  quite  straight,  very  oblique  branches. 
Scapular  vein  faintly  broadly  sinuate,  terminating  shortly  before  the 
very  apex  of  the  tegmina,  first  forking  at  about  the  end  of  the  proxi- 
mal fourth  of  the  wing,  often  a  little  after,  rarely  before  it,  the  branches 


94  AMERICAN  FOSSIL   COCKROACHES. 

three  to  five  iu  uuuiber,  the  first  generally  widely  separated  from  the 
second,  mostly  deeply  forked,  rarely  doubly  forked,  bat  always  some  of 
them  sim]>]e,  aud  all  longitudinally  oblique  and  arcuate.  Externome- 
dian  vein  broadly  sometimes  strongly  arcuate,  rarely  uniform,  first 
forking  some  distance  later  than  the  scapular,  the  branches  from  two 
to  four,  usually  four,  in  number,  longitudinal,  more  or  less  arcuate, 
some  of  them  simple,  oth^s  deeply  but  narrowly  forked,  often  doubly 
forked  or  even  compound.  The  internomedian  vein  is  gracefully  sinuate, 
more  strongly  arcuate  basally  than  apicaJly,  and  ends  not  far  from  the 
Apex  but  generally  farther  than  the  scapular  vein;  the  branches  are 
more  distant  than  in  the  other  areas  and  most  of  them  are  simple  and 
very  oblique,  the  distal  more  oblique  than  the  proximal^  but  the  first 
and  some  of  the  last  are  often  deeply  forked,  and  occasionally  the  area 
is  apically  filled  by  simple  oblique  branchlets  from  a  longitudinally 
oblique  preapical  branch.  Anal  furrow  strongly  arcuate,  impressed, 
terminating  at  a  little  beyond  the  proximal  third  of  the  tegmina;  anal 
area  gently  vaulted,  the  veins  simple  and  arcuate,  not  crowded.  Sur- 
face blackish  brown,  all  the  veins  marked  and  narrowly  margined  with 
black  and  the  interspaces  filled  with  crowded  straight  cross  lines. 

Length  of  tegmina,  16  to  21  mm.;  breadth,  6  to  8  mm. 

The  species  is  sufficiently  distinguished  from  J^,  maatataj  its  nearest 
ally,  by  the  briefer  extent  of  the  mediastinal  area;  and  from  the  four 
preceding  species,  to  which  it  is  also  closely  related,  by  the  wider  sep- 
aration of  the  points  of  origin  of  tLe  first  scapular  and  externomedian 
branches.  It  diflTers  in  the  same  feature,  as  also  in  the  length  of  the 
mediastinal  area,  from  Oerablattina  uniformiSj  to  which  its  general 
resemblance  is  very  striking.  It  appears  to  be  the  commonest  species 
in  West  Virginia,  where  ten  specimens  have  been  found. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  B.  D.  Lacoe,  Kos.  2187  o-fr,  c-d,  e,/,  ^,  A,  i,jj  h-l^  m-n. 

46.  Etoblattina  sp. 

EtoblatUna  sp.  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  460,  pi.  42,  fig.  20  (1890); 
Fo88.  Ins.  N.  A.,  I,  436,  pi.  34,  fig.  20  (1890). 

Triassic  of  Fair  Play,  Colo. 

47.  Etoblattina  hastata  sp.  nov. 

PI.  Yin,  fig.  1. 

Tegmina  lanceolate,  tapering  from  a  little  beyond  the  middle  of  the 
proximal  half,  almost  three  times  as  long  as  broad,  the  costal  margin 
very  gently  arcuate  except  at  base  and  tip,  where  it  is  more  strongly 
curved,  the  inner  margin  scarcely  arcuate,  the  apex  probably  sharply 
rounded.  Mediastinal  vein  straight  until  past  the  final  branch,  and 
then  bent  toward  the  margin,  which  it  strikes  before  the  middle  of  the 

'  uigiiizea  Dy  x^jv^v^'r^iv^ 
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tegmiua^  with  rather  distant,  simple  or  narrowly  forked,  ajrcaate,  very 
oblique  iH^anches.  Scapular  vein  straight,  terminating  scarcely  above 
the  very  apex  of  the  tegmina,  first  branching  before  the  end  of  the 
proximal  fourth  of  the  tegmina,  the  branches  not  numerous,  inequidis- 
tant,  longitudinally  oblique,  irregular  and  deeply  forked,  sometimes 
compound.  Extemomedian  vein  also  straight,  nearly  parallel  to  tlie 
scapular  throughout  its  course,  first  forking  far  beyond  the  scapular  at 
about  the  end  of  the  proximal  two-fifths  of  the  tegmina,  the  few 
branches  nearly  longitudinal,  inequidistant,  and,  so  far  as  preserved, 
simple.  Interuomedian  vein  irregularly  sinuate,  falling  not  far  short 
of  the  apex  of  the  tegmina,  in  the  distal  half  of  its  course  subparallel 
to  the  inner  margin,  the  branches  distant,  inequidistant,  mostly  deeply 
ibrked  or  compound,  some  simple,  arcuate  and  very  oblique.  Anal  fur- 
row terminating  before  the  end  of  the  proximal  third  of  the  tegmina. 
Surface  uniformly  carbonaceous,  covered  with  a  delicate  ti'emulous 
reticiUatioD. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  27.25  mm.; 
breadth,  9.5  mm. 

This  species  is  evidently  not  distantly  related  to  the  apparently 
stouter  si)ecies,  JE.  fasciata^  but  has  a  very  different  interuomedian  area. 

Lower  Barren  Goal-measures  of  Ohio,  less  tban  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Oreek,  Richmond,  Jefferson 
County.    Mr.  S.  Huston ;  one  specimen,  No.  106. 

48.   Etoblattina  marginata. 

PI.  VIII,  fig.  2. 
Etoblattina  marginata  Scudd.,  Proo.  Host.  Soc.  Nat.  Hist.,  XXIV,  48-50  (1889). 
From  the  same  locality  and  horizon  as  the  last. 

49.  Etoblattina  gbacilenta  sp.  nov. 
PI.  VUI,  figs.  6,  7. 

Tegmina  almost  exactly  three  times  as  long  as  broad,  obovate,  taper- 
iog  but  very  little  from  about  the  end  of  the  proximal  third,  the  cos- 
tal margin  very  strongly  arcuate  at  base,  beyond  nearly  straight  to 
the  rounded  tip,  the  inner  margin  similarly  straight,  the  apex  rather 
broadly  rounded.  Mediastinal  area  narrow,  vittate,  but  the  feebly  sinu- 
ate vein  constantly  approaching  the  margin  in  the  apical  half,  reaching 
considerably  beyond  the  proximal  half  of  the  tegmina,  the  branches  of 
the  vein  not  numerous^  mostly  deeply  and  narrowly  forked,  very 
strongly  oblique.  Scapular  vein  sinuate,  much  more  strongly  arcuate 
at  base  than  beyond,  where  it  is  subparallel  to  the  costal  margin,  with 
a  varying  but  considerable  number  of  inequidistant,  longitudinally 
oblique  branches,  some  of  them  arcuate,  rarely  simple,  generally  deeply 
forked,  doubly  forked  or  even  compound,  the  first  arising  somewhat 
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befor*;  the  end  of  the  proxi  \u  al  third  of  the  tegmina.    The  externomedian 
vein,  pretty  strongly  arcuate  at  the  base,  is  thereafter  nearly  straight 
and  siibparaOel  to  the  scapular  vein,  but  gradually  parts  slightly  from 
it  ill  the  distal  half  of  the  tegmina;  it  first  forks  a  little  before  tlie 
middle  of  the  tegmina  and  has  but  three  or  four  deeply  and  narrowly 
forked  or  coini>ound  longitudinal  branches.    The  internomedian  vein, 
after  the  basal  arenatiou,  riuis  in  a  straight  longitudinally  oblique  coarse 
to  a  little  beyond  the  middle  of  the  tegmina,  when  it  curves  so  as  to 
run  a  short  distance  parallel  to  the  inner  margin  and  then  curves  down 
to  it,  ending  somewhat  before  the   apex;  most  of  its  inequidistant 
brandies  are  broadly  and  deeply  forked  and  are  increasingly  oblique. 
Anal  furrow  sharply  and  deeply  impressed,  strongly  arcuate  and  ter- 
minating slightly  witliin  the  proximal  two-flfths  of  the  tegmina;  the 
anal  area  is  vaulted,  the  veins  few,  inequidistant,  simple,  those  next 
the  furrow  bent-arcuate   and  distant,  the  others  close  and  sinuate. 
Bm  faceearhouat^eoiiH  with  feeble  signs  of  cross  lining  in  the  interspaces. 

Length  of  largest  fra^qneot, 28  mm.;  probable  length  of  tegmina, 28 
to  29,5  mm.;  breiultli,  1*  to  9.75  mm. 

This  species  is  easily  distinguished  from  both  U.  hastata  and  E.  mar- 
(jinttta  by  the  shmatioo  of  the  main  veins,  and  from  at  least  the  for- 
mer by  its  \'ery  ditterent  form.  In  its  larger  features  the  neuration 
reseitibies  that  of  A\  friilfiiana,  but  it  is  abundantly  distinct  from  that 
species  in  every  detail. 

The  two  specimens  figured  differ  somewhat  and  particularly  in  the 
length  of  the  internomedian  area,  the  apical  space  given  to  the  exter- 
nomedian area,  and  the  proximal  branches  of  the  scapular  area,  which 
in  one  are  more  numerous  and  simpler  than  in  the  other. 

Lower  Barren  Ooal-mtMSures  of  Ohio,  less  than  100  feet  above  the 
ci'inoidal  liniestone,  in  the  valley  of  Wills  Creek,  Bichmond,  Jeffer- 
son County.  >rr.  8.  Eliiston;  three  specimens,  Nos.  114,  198,  and 
perhaps  IU5. 

50.  ElOBLATTINA  EXSEOUTA  Sp.  UOV. 

PI.  VIII,  fig.  4. 

Tegmina  long  oval,  almost  three  times  as  long  as  broad,  tapering  only 
trom  the  middle,  the  costal  margin  strongly  and  very  uniformly  arcuate^ 
the  inner  margin  feebly  arcuate,  the  apex  pretty  well  rounded.  Medi- 
astinal area  vittate,  rather  narrow,  apically  acuminate,  terminating  jast 
before  the  end  of  the  middle  third  of  the  tegmina,  the  branches  of  tbe 
vein  rather  few,  straight,  simple,  and  strongly  oblique.  Scapular  vein 
gracefully  and  regularly  sinuate,  ending  well  before  the  apex  of  the  teg- 
mina, lirst  forking  just  before  the  proximal  fourth  of  the  tegmina,  with 
about  tour  arcuate  branches  having  the  same  trend  as  the  mediastinal 
branches,  simple  or  deeply  forked.  Externomedian  vein  strongly  sin - 
uatcj nioie  arcuate  basally  than  apically,  first  forking  but  little  beyond 
the  scapular,  witli  five  or  six  sinuate,  longitudinal,  simple  or  apically 

uigiiizea  oy  v^jv^v^pi  i\^ 
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and  narrowly  forked  branches,  or  with  only  two  or  three  of  such 
branches,  one  of  them  compound.  Intemomedian  vein  sinuate  like 
the  exteinomedian,  terminating  not  very  far  short  of  the  apex  of  the 
tegmina,  with  half  a  dozen  branches,  less  crowded  than  those  of  the 
scapular  and  externomedian  veios,  arcuate  and  obliqtie,  simple  or 
deeply  forked.  Anal  furrow  strongly  bent-arcuate,  sharply  impressed, 
terminating  at  the  end  of  the  proximal  two-fifths  of  the  tegmina,  the 
anal  veins  simple,  numerous,  more  distant,  and  strongly  arcuate  next, 
more  crowded  and  straight  or  sinuate  away  from,  the  furrow.  Surface 
uniformly  blackish  brown,  with  closely  crowded,  straight  cross  lines  in 
all  the  interspaces. 

Length  of  tegmina,  18.75  mm.;  breadth,  6.5  mm. 

This  species  is  very  closely  related  to  E.  communis^  from  which  it  diflfers 
in  the  stronger  arcuation  of  the  costal  margin,  its  slenderer  form,  and  the 
closer  approximation  of  the  first  fork  of  the  scapular  and  externomedian 
veins.  It  differs  similarly  fVom  E.  mctcerata  except  in  the  last-mentioned 
point,  and  that  the  scapular  and  externomedian  branches  are  more 
crowded.  It  also  bears  a  nearly  similar  relation  to  the  still  slenderer 
E.  seereiay  but  it  has  a  shorter  mediastinal  area  and  a  less  elongated 
anal  area.  From  E.  expuUata^  to  which  it  is  also  closely  allied,  it  differs 
in  its  slenderer  form,  the  much  less  arcuate  costal  margin,  and  the 
earlier  forkmg  of  the  scapular  and  externomedian  veins. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  three  specimens,  Nos.  2120  a-5,  cm?,  e,  besides  two 
others  probably  belonging  here. 

51.  ETOBLATTINA  AECTA  sp.  nOV. 
PI.  VIII,  fig.  5. 

Tegmina  exceptionally  long  and  slender,  more  than  three  and  a  half 
times  longer  than  broad,  about  equally  slender  at  both  extremities,  the 
costal  margin  more  arcuate  at  base  than  next  apex,  nearly  straight  in 
the  middle,  the  inner  margin  feebly  arcuate  at  base,  nearly  straight 
beyond  to  the  sloping  tip,  the  apex  subacuminate,  very  sharply  rounded. 
Mediastinal  area  vittate,  broad,  tapering  only  at  extreme  tip,  which 
reaches  but  little  beyond  the  middle  of  the  tegmina,  the  branches  of 
the  vein  distant,  simple,  straight,  oblique.  Scapular  vein  broadly  arcu- 
ate, in  most  of  its  course  parallel  to  the  costal  margin,  terminating  at 
about  the  middle  of  the  distal  third  of  the  tegmina,  first  forking  scarcely 
before  the  middle  of  the  tegmina,  its  branches  wholly  similar  to  the 
mediastinal.  Externomedian  vein  strongly  sinuate,  first  forking  at  the 
end  of  the  proximal  third  of  the  tegmina,  the  branches  longitudinally 
sinuate,  very  few  in  number  but  mostly  deeply  forked  or  compound. 
Intemomedian  vein  gently  and  broadly  sinuate,  terminating  not  far 
below  the  apex  of  the  tegmina,  in  its  apical  third  subparallel  to  the 
margin,  its  five  or  six  branches  simple  or  forked,  e§,^||^ip^lj(^lique  or 
Bull.  124 7  ^ 
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longitudinally  oblique.  Anal  farrow  with  exceptionally  slight  and  reg- 
ular arcuation,  impressed  very  sharply  and  very  deeply  indeed,  termi- 
nating before  the  end  of  the  proximal  two-flfths  of  the  tegmina;  anal 
area  exceptionally  slender  for  its  lengthy  the  veins  few,  simple  and  area- 
ate.  Surface  uniformly  black,  with  signs  of  very  feeble  and  dose,  often 
oblique,  cross  lining  in  the  interspaces. 

Length  of  tegmina,  18  mm. ;  breadth,  5  mnt 

By  its  elongate  straight  form  this  species  is  very  different  from  every 
other  known,  and  it  is  hardly  less  remarkable  for  the  imitation  of  the 
mediastinal  by  the  scapular  vein  and  the  late  forking  of  the  latter. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2118a. 

62.  BTOBLATTINA  STIPATA. 

PI.  VIII,  fig.  3. 

EtoblatHna  tUpata  Soadd.,  Proo.  Boat.  Soo.  Nat.  Hist.,  XXIY,  52-63  (1889). 

From  the  Lower  Barren  Ooal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone,  in  the  valley  of  Wills  Greek,  Bichmond, 
Jefferson  County. 

53.  Etoblattina  PBi&BULOis  sp.  nov. 

PI,  VIII,  fig.  12. 

Tegmina  lanceolate,  three  times  as  long  as  broad,  tapering  fi*om  the 
^nd  of  the  proximal  third  almost  as  much  on  the  inner  as  on  the  costal 
eide,  the  costal  margin  gently  and  regularly  arcuate,  the  inner  nearly 
as  much  so,  the  apex  very  sharply  rounded.  Mediastinal  area  broad, 
tapering  in  nearly  the  distal  half,  terminating  somewhat  before  the 
distal  end  of  the  middle  third  of  the  tegmina,  the  branches  very  oblique, 
nearly  straight,  simple  or  forked.  Scapular  vein  very  faintly  arcuate 
beyond  the  base,  terminating  a  little  before  the  very  apex  of  the  teg- 
mina, first  forking  at  the  end  of  the  proximal  third  of  the  tegmina,  with 
about  five  simple  or  forked,  straight  and  long,  very  oblique  branches. 
Bxternomedian  vein  feebly  oblique  and  nearly  straight  beyond  the  base, 
with  three  longitudinal  branches  very  distant  in  origin,  the  first  arising 
before  the  first  scapular  fork  and  in  the  single  specimen  seen  simple, 
the  second  arising  near  the  middle  of  the  tegmina  and  narrowly  forked, 
the  third  doubly  and  very  deeply  forked.  The  internomedian  vein  is 
gently  sinuate,  though  nearly  straight  beyond  the  basal  arcuation,  end- 
ing well  before  the  apex  of  the  tegmina  with  half  a  dozen  moderately 
close,  mostly  simple,  feebly  arcuate,  strongly  oblique  branches.  Anal 
furrow  regularly  and  rather  strongly  arcuate,  moderately  impressed, 
terminating  a  little  beyond  the  end  of  the  proximal  two-fifths  of  the 
tegmina;  anal  veins  simple,  arcuate.  Surface  of  tegmina  dark  brown, 
at -least  the  anal  and  internomedian  veins  feebly  and  rather  broadly 
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margiued  with  black,  and  all  the  interspaces  crowded  with  straight 
cross  lines. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  21.5  mm.; 
breadth,  7  mm. 

This  species  bears  a  certain  bat  not  a  striking  resemblance  in  its 
neuration  to  the  much  stouter  E,  mediarmy  and  a  close  relation  in  form 
and  neuration  to  E.  rogl;  but  from  this  latter  the  different  character 
and  extent  of  the  externomedian  area,  as  well  as  the  longer  mediastinal 
at  once  clearly  separates  it.  Indeed  the  character  of  the  externome- 
dian area  is  quite  different  from  that  of  any  known  species.  In  the 
character  of  the  anterior  half  of  the  tegmina  it  is  nearly  related  to 
E.  variegata. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  E,  D.  Lacoe;  one  specimen,  No.  2119  a-&. 

64.   ETOBLATTINA  VARIEGATA. 

PI.  VIII,  fig.  10. 
mohlattina  variegata  Soudd.,  Proc.  Host.  Soo.  Nat.  Hist.,  XXIV,  51-^2  (1889). 

Two  additional  specimens  of  this  species  have  been  found  in  the 
original  locality  by  Mr.  Huston. 

From  the  Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone,  iu  the  valley  of  Wills  Creek,  Richmond, 
Jefferson  County. 

65.   ETOBLATTINA  HILLIANA  Sp.  nov. 

PI.  VIII,  fig.  11. 

Tegmina  oval,  almost  three  times  as  long  as  broad,  the  costal  margin 
strongly  and  regularly  arcuate,  the  apex  probably  well  rounded.  Medi- 
astinal area  vittate,  the  vein  straight  nearly  to  the  tip,  which  reaches 
the  distal  end  of  the  middle  fifth  of  the  tegmina,  the  veins  rather 
numerous,  simple  or  forked,  and  less  oblique  than  common.  Externo- 
median vein  broadly  sinuate,  much  more  strongly  arcuate  at  ba^e  than 
apicaUy,  terminating  not  far  before  the  apex  of  the  tegmina,  first  fork- 
ing at  the  end  of  the  proximal  third  of  the  tegmina,  with  four  or  five 
strongly  oblique,  arcuate,  simple,  forked  or  multiple-forked  branches. 
Externomedian  vein  very  strongly  sinuate  in  the  middle  of  the  tegmina, 
where  the  branches  are  thrown  off  straight  and  oblique,  first  branch- 
ing a  very  little  beyond  the  first  scapular  fork,  with  about  five  rather 
straight,  longitudinal^  simple,  simply  forked  or  doubly  forked  branches. 
Internomedian  vein  gently  arcuate  beyond  the  base,  probably  ending 
about  the  middle  of  the  distal  half  of  the  tegmina,  the  earlier  branches 
crowded,  straight,  simple,  and  oblique,  the  later  more  oblique,  arcuate, 
and  deeply  forked.  Anal  furrow  probably  strongly  arcuate  and  termi- 
nating not  far  ^om  the  end  of  the  proximal  third  of  the  tegmina. 
Surface  uniform,  with  scarcely  the  least  sign  of  any  cross  lining. 
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Besides  the  larger  part  of  two  tegmina  there  is  preserved  a  fragment 
of  a  proQotal  shield  which  was  probably  of  transverse  oval  form,  much 
more  strongly  rounded  in  front  than  behind,  broadest  close  to  the  pos- 
terior margin,  and  probably  nearly  half  as  broad  again  as  long;  its  edge 
appears  very  delicately  margined. 

Length  of  entire  fragment,  30  mm.;  probable  length  of  tegmina, 
27.25  mm.;  breadth,  9.5  mm. 

This  species  is  named  after  Mr.  Homer  D.  Hill,  of  Morris,  HI.,  at  the 
suggestion  of  Mr.  Lacoe.  Mr.  Hill  has  been  very  persevering  and 
successful  in  the  search  for  fossil  insects  at  Mazon  Creek. 

It  does  not  seem  to  be  very  nearly  related  to  any  of  our  Americaa 
species,  but  perhaps  bears  closer  resemblance  to  E.  mazona  than  to 
others;  it  shows  some  relation  to  the  European  E.  russoma. 

From  the  Lowest  Productive  Goal-measures  of  Mazon  Creek,  Morris^ 
Grundy  County,  111.    Mr.  R.  D.  Lacoe;  one  specimen,  No.  2070  cL-h. 

56.  Etoblattina  angusta  sp.  nov. 
PI.  V-III,  fig.  8. 

Tegmina  very  slender,  two  and  a  quarter  times  longer  than  broad, 
nearly  parallel-sided  in  the  middle  third,  tapering  slowly  beyond,  the 
apex  probably  well  rounded,  the  costal  margin  strongly  convex  only 
at  base,  the  inner  margin  probably  straight.  Mediastinal  area  vittate 
but  tapering  constantly  from  the  middle,  the  apex  acuminate  and 
reaching  past  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
nearly  straight  simple  branches  of  the  vein  changing  from  oblique  to 
very  oblique  distally.  Scapular  vein  straight  or  arcuate  to  its  first 
fork  (at  the  end  of  the  proximal  third  of  the  tegmina),  there  bent  and 
thereafter  very  broadly  arcuate,  in  the  middle  as  well  as  the  proximal 
third  of  the  tegmina  subparallel  to  the  costal  margin,  terminating^ 
scarcely  before  the  very  apex  of  ,the  tegmina;  there  are  about  &v^ 
long,  nearly  straight,  simple  or  deeply  forked  branches.  The  externo- 
median  vein  is  arcuate  pretty  regularly  throughout,  first  forks  oppo- 
site the  first  scapular  fork,  and  has  three  or  four  longitudinal,  gently 
arcuate,  simple  or  forked  branches.  The  intemomedian  vein  is  simi- 
larly arcuate,  the  area  apically  regularly  attenuate,  terminating  but  a 
little  beyond  the  mediastinal  vein  at  the  distal  end  of  the  middle  third 
of  the  tegmina,  with  four  distant,  straight,  simple,  strongly  oblique 
branches.  Anal  furrow  sharply  impressed,  terminating  not  far  from 
the  end  of  the  proximal  third  of  the  tegmina.  Surface  blackish  brown, 
the  veins  all  edged  rather  broadly  and  indistinctly  with  black,  the 
interspaces  filled  with  crowded,  straight,  uniform  cross  lines. 

Length  of  fragment,  13  mm.;  probable  length  of  tegmina,  16.5  mm.; 
breadth,  5  mm. 

In  the  distribution  of  the  neuration  this  species  reminds  one  of  the 
very  much  broader  E.funeraria^  but  it  differs  in  de^J^^^y^jffjrrojnt^ 
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It  abo  resembles  U.  hilliana  in  a  similar  way.  It  is  remarkable  for  the 
slendemess  of  the  iuternomedian  area,  which  is  indeed  hardly  broader 
than  the  mediastinal. 

From  the  Waynesburg  coal  (Upper  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2080  a-b. 

57.  BTOBL4TTINA  MAGILENTA  ftp.  nov. 
PL  VIII,  fig.  9. 

Tegmina  scarcely  less  than  three  times  as  long  as  broad,  ovate,  taper- 
ing i^om  well  beyond  the  middle,  the  costal  margin  strongly  convex  at 
base,  but  beyond  very  faintly  arcoate,  not  more  so  than  (if  as  much  as) 
the  inner  margin,  the  apex  probably  strongly  rounded.  Mediastinal 
area  apically  acuminate,  reaching  nearly  to  the  distal  end  of  the  mid- 
dle third  of  the  tegmina,  the  branches  of  the  vein  straight,  simple,  very 
oblique.  Scapular  vein  gently  sinuate,  terminating  scarcely  short  of 
the  extreme  apex  of  the  tegmina,  first  forking  at  about  the  end  of  the 
proximal  third  of  the  tegmina,  with  about  four  longitudinally  oblique 
branches,  the  first  doubly  forked,  the  others  simple  and  nearly  straight. 
Extemomedian  vein  nearly  straight  beyond  the  arcuate  base,  first  fork- 
ing somewhat,  though  not  greatly,  beyond  the  scapular  vein,  with  about 
three  longitudinal  simple  or  deeply  forked  branches.  Iuternomedian 
vein  straight  beyond  the  basal  arcuation,  terminating  about  the  middle 
of  the  distal  two-fifths  of  the  tegmina,  with  straight,  simple  or  forked, 
oblique  branches.  Anal  furrow  terminating  not  far  from  the  end  of  the 
basal  third  of  the  tegmina,  pretty  regularly  and  strongly  arcuate,  sit- 
uated at  the  depth  of  a  depression;  anal  veins  simple  or  occasionally 
deeply  forked,  arcuate,  crowded.  Surface  unifi)rmly  black,  with  feeble 
signs  of  rather  distinct  straight  cross  lining  in  the  interspaces. 

Length  of  two  fragments  in  juxtaposition,  10  mm.,*  probable  length 
of  tegmina,  12.25  mm. ;  breadth,  4.25  mm. 

This  species  appears  to  be  more  closely  allied  to  tJ.  angusta  than  to 
any  other,  but  diflfers  much  from  it,  not  only  in  form  but  in  the  charac- 
ter of  the  extemomedian  and  the  width  of  the  longer  internomedian 
area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va., 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2121  a-b, 

58.  BTOBLATTmA  EXILIS. 

PI.  IX,  fig.  1. 

Stohlaitina  exilis  Scudd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101, 17,  pi.  2,  fig.  e  (1893). 

From  the  Lower  ( ?)  Productive  Coal-measures  of  East  Providence, 
E.L 
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50.   ExOBLATTIlfA   EOGI   Sji 
PL  IX,  ags.  2,  3. 

UiifortUGately  tUe  basal  third  or  mor©  is  lost  ft 
Gietis  of  tbia  evidently  distinct  si>ecies,  and  the  precis 
tiona  are  necessarily  conjee ttinil,  but  the  main  featiu 
are  preserved.  The  tegmina  are  evidently  almost  ( 
as  long  as  broad,  lanceolate,  with  almost  equally  ai 
costal  and  inner  marginaj  the  apex  snbaciiminate  1 
mediastinal  area  18  broad  and  tapers  regiiUirlj  in  tl 
ing  not  ftit  from  the  distal  end  of  the  middle  fifth  <J 
briinches  of  the  vein  lon^,  simplej  straight^  exceeding 
lar  vein  very  gently  arcuate,  terminating  only  a  little 
apex  of  the  tegmina,  first  forking  near  the  end  of  th 
the  teginina,  the  branches  simple,  very  deeply  foi 
longitudinally  oblique.  Externomedian  vein  bey  on 
tion  straight  and  oblique^  first  forking  not  far  from 
fork,  with  four  or  five  straight,  longitudinal,  simple  i 
al  1  y  d  oub  ly  for  k  ed ,  apical  1  y  arcuate  bra  n  c  bes.  I  n  let 
the  preceding,  terminating  not  far  from  the  middle  o 
the  tegmina,  the  branfihea  mostly  simple,  straight,  eq 
Anal  furrow  ending  just  within  the  end  of  the  pni 
the  tegmina*  Snrface  blackish -brown,  the  veins  b 
edged  with  black,  the  interspaces  flUetl  with  disttnti 
straight  croi^s  Hues.  ^H 

Length  of  fragments,  12  to  15  mm.;  probablH| 
18  to  20,75  mm.;  breadth,  6.5  to  7.25  mm. 

This  species*  shows  a  certain  resemblance  to  th( 
J^.  prmluleisj  but  has  a  shorter  internomediau  area  ai 
extern omediim  area.  In  one  specimen  the  seai>ulai 
little  before,  in  the  other  a  little  after,  the  internomi 

From  the  Waynesburg  coal  (Lower  Permian)  of 
Mr.  E.  D,  Lacoe;  two  specimens,  Nos,  2122  a,  b^ 
probably  belonging  here, 

60,  Etobi-attina  expugnata  spT 

PL  IX,  flg.  4- 

Tegmiua  subovate,  tapering  from  the  middle,  a  T 
three  times  as  long  as  broad ^  the  costal  nmrgin  ri 
rather  regidarly  arcuate,  tlie  inner  margin  nearly 
well  rounded-  Mediaetinul  area  vittate^  moderatei 
only  near  tip,  which  reaches  fufly  to  the  end  of  the  i 
tegmina,  the  branches  of  the  vein  not  very  freqnen 
and  oblique,  the  distal  branches  very  oblique  inde< 
arcuate,  terminating  just  short  of  the  extreme  ap< 
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the  branches,  four  in  number,  arcuate,  longitudinally  oblique,  and 
simple  or  deeply  forked.  Extemomedian  vein  arcuate,  more  strongly 
basally  than  apically,  first  forking  just  after  the  scapular,  with  four 
nearly  straight,  Simple  or  deeply  or  apically  forked  branches.  Inter- 
nomedian  vein  gently  sinuate,  terminating  not  long  before  the  apex, 
but  before  the  scapular  vein,  the  branches  distant,  gently  sinuate, 
mostly  simple,  oblique,  and  apically  very  oblique.  Anal  ftirrow  regu- 
larly and  strongly  arcuate,  very  deeply  and  sharply  impressed,  espe- 
cially in  the  basal  half,  terminating  at  about  the  end  of  the  proximal 
two-fifths  of  the  tegmina;  anal  area  vaulted,  prominently  so  at  the 
upper  base,  the  veins  mostly  simple,  occasionally  deeply  forked,  more 
or  less  arcuate.  Surface  uniformly  black,  the  interspaces  with  crowded, 
straight  cross  lines. 

Length  of  tegmina,  18.25  mm. ;  breadth,  6.5  mm. 

Except  in  its  much  longer  mediastinal  area,  this  species  closely  resem- 
bles JEJ.  communis;  its  narrower  form  and  less  arcuate  iuternomedian 
vein  separate  it  from  E.  maciatay  to  which  in  its  general  neuration  it  is 
nearly  allied;  and  it  bears  a  great  deal  of  resemblance  to  E.  secreta^  but 
has  a  shorter  and  broader  iuternomedian  area  and  diflferent  develop- 
ment of  the  mediastinal  area;  it  differs  similarly  from  the  next  species, 
E,  obatra,  to  which  it  is  very  closely  allied,  but  has  a  longer  and  slen- 
derer anal  area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  K.  D.  Lacoe;  one  specimen,  lS"o.  2085  a-&. 

61.  ETOBLATTINA  OBATRA  Sp.  UOV. 

PI.  IX,  fig.  5. 

Tegmina  snbovate,  slightly  more  than  three  times  as  long  as  broad, 
broadest  just  before  the  middle,  the  costal  margin  considerably  arcuate 
but  less  so  in  the  middle  half,  the  inner  margin  straight,  the  apex  well 
rounded.  Mediastinal  area  vittate,  tapering  in  the  apical  third,  reach- 
ing nearly  to  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
branches  of  the  vein  mostly  simple,  arcuate,  and  excessively  oblique. 
Scapular  vein  beyond  the  basal  arcuation  faintly  arcuate,  terminating 
just  before  the  apex  of  the  tegmina,  first  forking  considerably  within 
the  proximal  third  of  the  tegmina,  with  about  four  deeply  forked  or 
simple,  arcuate,  longitudinally  oblique  branches.  Extemomedian  vein 
beyond  the  probably  strong  basal  arcuation  nearly  straight  and  oblique, 
first  forking  about  opposite  the  end  of  the  anal  furrow,  with  three  longi- 
tudinal or  nearly  longitudinal,  apically  forked  or  deeply  doubly  forked, 
neaijy  straight  branches.  Intemomedian  vein  sinuate,  being  slightly 
arcuate  at  base,  faintly  arcuate  at  tip,  ending  not  a  great  way  before 
the  apex  of  the  tegmina  at  the  edge  of  the  apical  border,  the  infrequent 
branches  straight,  the  proximal  oblique,  the  distal  excessively  oblique, 
and  both  simple  or  forked.     Anal  furrow  strongly  arcuate,  sharply 
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impressed,  terminating  a  little  short  of  the  end  of  the  proximal  two- 
fifths  of  the  tegmina;  anal  veins  arcuate  and  numerous.  Surface  uni- 
formly black,  with  faint,  moderately  close  cross  Unes  in  the  interspaces. 

Length  of  tegmina,  17  mm.;  breadth,  5.25  mm. 

In  the  general  direction  of  the  veins  and  extent  of  the  areas  this  spe- 
cies shows  a  great  resemblance  to  JEJ.  exsecuta,  but  the  tegmina  are  much 
slenderer,  the  mediastinal  branches  far  more  oblique,  and  the  externo- 
median  neuration  simpler.  It  bears  almost  a  greater  resemblance,  both 
in  venation  and  in  the  form,  of  the  tegmina,  to  GerabUUtina  eoncifina,  but 
the  mediastinal  area  is  much  shorter.  From  the  preceding  S])ecies7 
U.  expugnatay  to  which  it  is  closely  allied,  it  differs  in  form,  in  the  crowd- 
ing and  obliquity  of  the  mediastinal  branches,  and  in  the  more  abbrevi- 
ated and  relatively  broader  anal  area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  Ko.  2123  Or-b. 

62.  Etoblattina  imperfecta  sp.  nov. 
PI.  IX,  fig.  8. 

Tegmina  ovate,  three  times  as  long  as  broad,  tapering  only  on  the 
apical  third,  the  middle  portion  equal,  the  costal  margin  gently  arcuate, 
the  inner  margin  straight  beyond  the  considerable  arcuation  of  the 
anal  area,  the  apex  probably  well  rounded.  Mediastinal  area  moder- 
ately narrow,  vittate,  tapering  in  less  than  the  distal  third,  terminat- 
ing but  little  before  the  middle  of  the  distal  half  of  the  tegmina,  the 
branches  of  the  vein  mostly  deeply  forked,  exceedingly  oblique  aud 
arcuate.  Scapular  vein  gently  and  pretty  uniformly  sinuate,  termiuat- 
ingjust  above  the  apex  of  the  tegmina,  first  forking  opposite  the  tip  of 
the  anal  farrow,  with  aboutfour  gently  arcuate,  deeply  forked  or  simple, 
longitudinally  oblique  branches.  Externomedian  vein  gently  sinuate, 
first  forking  opposite  the  scapular,  aud  with  but  this  single  straight  and 
deeply  forked,  perhaps  compound,  longitudinal  branch.  Intemomedian 
vein  arcuate,  but  nearly  straight  in  the  apical  half,  terminating  but 
little  before  the  very  apex  of  the  tegmina,  as  near  it  as  the  scapular 
vein;  the  branches  are  distant,  the  proximal  simple  and  oblique,  the 
distal  forked  or  doubly  forked,  very  oblique  and  gently  arcuate.  Anal 
furrow  strongly  arcuate,  deeply  impressed  in  basal  half,  aud  terminat- 
ing at  the  end  of  the  proximal  two-fifths  of  the  tegmina;  anaJ  veins 
few,  arcuate,  simple.  Surface  uniformly  black,  the  interspaces  with 
excessively  faint,  close,  and  straight  cross  lining. 

Length  of  fragment,  12.5  mm. ;  probable  length  of  tegmina,  16.5  mm.; 
breadth,  5.5  mm. 

In  the  general  features  of  its  neuration  this  species  agrees  at  all 
points  with  U.  obatra,  but  the  intemomedian  area  is  slightly  longer,  the 
externomedian  area  of  much  less  importance,  the  costal  margin  not  so 
convex  and  the  anal  area  distinctly  fuller.    In  the  forking  and  greater 
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loDgitadiDality  of  the  mediastixial  branches  and  the  paucity  of  the 
externomedian  nenratlon  it  is  distinctly  different  from  £,  aeereta  that 
follows. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W,  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2124  Or-b. 

63.  Etoblattina  sbcreta  sp.  nov. 

PI.  IX,  figs.  6, 7. 

Tegraina  abont  three  times  as  long  as  broad,  ovate,  broadest  in  the 
middle,  but  sometimes  not  tapering  for  some  distance  beyond,  with 
rather  strongly  arcuate  costal  margin  and  straight  inner  margin,  the 
apex  probably  well  rounded.  Mediastinal  area  vittate,  not  very  broad, 
apically  acuminate,  reaching  to  about  the  distal  end  of  the  middle 
third  of  the  tegmina,  the  branches  of  the  vein  not  numerous,  very 
oblique,  sometimes  exceedingly  oblique,  mostly  simple.  Scapular  vein 
more  or  less  sinuate,  terminating  Just  before  the  very  apex,  first  fi)rking 
at  about  the  end  of  the  proximal  end  of  the  tegmina,  with  five  or  six 
arcuate,  mostly  simple,  sometimes  deeply  forked,  exceedingly  oblique 
branches.  Externomedian  vein  sinuate,  much  more  strongly  arcuate 
at  base  than  apically,  first  forking  well  beyond  the  scapular  and  not  far 
from  a  point  opposite  the  tip  of  the  anal  furrow,  the  three  or  four 
branches  nearly  straight  and  longitudinal,  simple  and  deeply  forked  or 
occasionally  doubly  forked.  Internomedian  vein  similar  to  the  exter- 
nomedian or  slightly  less  sinuous,  ending  before  the  apex  but  reaching 
almost  as  far  as  the  scapular,  the  branches  rather  distant,  the  first  and 
sometimes  the  last  deeply  forked,  the  others  mostly  simple,  straight  or 
faintly  arcuate,  very  oblique,  or  apically  exceedingly  oblique.  Anal 
furrow  not  very  strongly  arcuate,  well  impressed,  terminating  at  about 
the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal  area  vaulted, 
especially  next  the  basal  half  of  the  furrow,  the  branches  relatively  few 
and  arcuate.  Surface  uniformly  black,  with  rather  crowded  straight 
cross  lines  in  the  interspaces. 

Length  of  fragment,  15  to  15.5  mm. ;  probable  length  of  tegmina, 
18.5  to  19  mm.;  breadth,  6.25  to  6.5  mm. 

This  species  is  closely  allied  to  E.  imperfecta^  from  which  it  differs 
principally  in  the  distance  from  the  base  at  which  tke  scapular  and 
externomedian  veins  first  fork,  in  the  general  character  of  the>externo- 
median  vein,  and  in  the  less  crowded  branching  of  the  mediastinal  vein. 
Similar  differences  separate  it  from  E.  obatray  while  the  slenderer  medias- 
tinal area  and  greater  extension  of  the  internomedian  area  distinguish 
it  from  E.  expugnata.  It  is  also  nearly  allied  to  E.  exsecuta,  but  in  that 
species  the  scapular  and  externomedian  veins  first  fork  side  by  side, 
and  in  the  broader  anal  area  the  veins  are  more  crowded.  Its  greater 
slenderness  separates  it  from  E,  communis^  with  which  it  agrees  almost 
completely  in  itsneuration:  the  mediastinal  area,  however,  is  distinctly 

«.,.-..  uiqiiizeo  dy  x^jv^v^'x^^- 

longer  than  m  that  species.  ^ 
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The  two  specimens  figged  differ  considerably  from  each  other  in  the 
form  of  the  tegmina,  the  obliquity  of  the  mediastinal  branches,  and 
the  sinuosity  of  the  scapular  veiUy  but  I  am  inclined  to  think  they 
should  be  regarded  as  belonging  to  one  species. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  four  specimens,  Nos.  2125  Or-by  o-dy  e-f,  g,  besides 
another  presumably  to  be  referred  here. 

64.  Etoblattina  beliqua. 

PI.  IX,  fig.  10. 
EtohlatUna  reliqua  Scndd.,  BuU.  U.  S.  Geol.  Sarv.,  No.  101, 1»-19,  pi.  2,  fig.  g  (1898). 

From  the  Lower  ( f )  Productive  Goal-measures  of  Pawtucket,  R.  I. 
d5.  Etoblattina  invisa  sp.  nov. 

PI.  IX,  fig.  9. 

Tegmina  about  three  times  as  long  as  broad,  ovate,  largest  a  little 
before  the  middle,  but  with  nearly  parallel  sides,  the  costal  margin  and 
inner  margin  equally  and  very  gently  arcuate  in  the  middle  two-thirds, 
the  humeral  angle  probably  strongly  rounded,  the  apex  well  rounded. 
Mediastinal  area  moderately  broad,  vittate,  rather  rapidly  tapering 
apically  and  reaching  beyond  the  distal  end  of  the  middle  third  of  the 
tegmina,  the  vein  with  few,  oblique,  simple  branches.  Scapular  vein 
beyond  the  basal  arcuation  almost  rigidly  straight  and  terminating  just 
short  of  the  very  apex  of  the  tegmina ;  it  first  forks  at  the  middle  of  the 
tegmina  and  has  about  five  simple  branches,  like  those  of  the  medias- 
tinal area.  The  externomedian  vein,  straight  in  its  middle  course,  is 
broadly  sinuate,  first  forking  a  little  before  the  end  of  the  mediasti- 
nal vein,  and  has  three  arcuate,  apically  longitudinal,  simple,  distant 
branches.  The  internomedian  vein  is  broadly  sinuate  and  terminates 
at  some  distance  before  the  apex,  the  few  branches  distant,  a  little 
arcuate,  the  first  probably  deeply  forked,  the  others  simple.  Anal  fur- 
row very  elongate,  but  little  arcuate  and  not  greatly  impressed,  ter- 
minating beyond  the  proximal  two-fifths  of  the  tegmina.  Surface  gray, 
the  veins  all  marked  and  broadly  margined  with  black,  in  which  margin 
only  are  seen  straight  and  crowded,cross  lines  in  its  interspaces. 

Length  of  fragment,  16  mm.;  probable  length  of  tegmina,  17.5  mm.} 
breadth,  6  mm. 

This  species  seems  to  be  very  different  from  the  other  open-veined 
Etoblattina^,  particularly  in  the  late  forking  and  unimportant  character 
of  the  externomedian  vein,  carried  to  excess  m  K  strigosa;  it  has  a 
certain  general  resemblance  to  J^.  ramosay  but  has  a  far  more  simple 
neuiation,  in  which  hardly  a  branch  is  forked. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2126  a-b.  u\gmzeo  oy  ^^k^k^^lk. 
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66.  Etoblattina  occitlta  sp.  nov. 

PI.  IX,  flg.  13. 

Tegmina  nearly  parallel  sided^  oval^  aboat  three  times  as  long  as 
broad,  the  larger  part  of  the  costal  margin  very  gently  arcuate,  the 
inner  margin  nearly  straight,  the  apex  probably  well  rounded.  Medi- 
astinal area  narrow,  vittate,  tapering  only  apically,  reaching  to  the 
middle  of  the  distal  half  of  the  tegmina,  the  branches  of  the  vein  toler- 
ably numerous,  gently  arcuate,  oblique  or  very  oblique,  almost  invaria- 
bly simple.  Scapular  vein  arcuate  at  base,  beyond  the  first  fork  (at  the 
end  of  the  proximal  third  of  the  tegmina)  having  a  general  straight 
course  and  ending  a  little  way  before  the  apex  of  the  tegmina,  the  first 
branch  arising  far  before  the  others,  the  others,  four  or  five  in  number, 
subequidistant,  simple  or  forked,  arcuate  and  exceedingly  oblique. 
Externomedian  vein  gently  sinuate,  first  forking  well  beyond  the  scap- 
ular, the  three  or  four  branches  distant,  longitudinally  oblique  and 
simple  or  forked  or  x)6rhaps  compound.  Intemomedian  vein  strongly 
sinuate,  especially  basally,  terminating  a  little  way  before  the  apex, 
probably  as  far  or  nearly  as  far  as  the  scapular  vein,  the  latter  half  of 
the  area  slender,  the  proximal  half  with  very  distant,  oblique,  arcuate, 
mostly  simple  branches.  Anal  furrow  strongly  arcuate,  strongly  im- 
pressed, terminating  a  little  within  the  end  of  the  proximal  two-fifths 
of  the  tegmina;  anal  area  slightly  vaulted,  the  veins  in  the  portion 
next  the  furrow  distant  and  strongly  arcuate,  those  distant  from  it 
crowded,  gently  and  oppositely  arcuate,  all  simple.  Surface  carbona- 
ceous black  with  elongate  gray  patches  between  the  veins,  or  it  may 
be  described  as  gray  with  very  broad  black  margins  to  all  the  veins, 
oft«n  confluent,  especially  at  the  ends  of  the  interspaces;  the  black 
portion  is  traversed  by  rather  crowded  straight  cross  lines. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  26  mm.; 
breadth,  9  mm. 

This  species  is  somewhat  related  to  E.  halteata^  but  dfffers  in  its  form 
and  the  particular  <sharacter  of  each  of  the  areas.  From  the  next 
BX)ecies,  E.  defosaa,  it  differs  particularly  in  the  very  different  formation 
of  the  externomedian  vein.  The  neuration  is  strikingly  similar  to  that 
of  Oerablattina  diversinervisy  and  the  great  length  of  the  mediastinal 
vein  makes  it  closely  resemble  a  Oerablattina;  it  seems,  however,  to 
belong  better  here. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W,  Va. 
Mr.  B.  D.  Lacoe;  one  specimen.  No.  2127  Or-b. 
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67.  ETOBLATTIKA  LATEBBICOLA  Sp.  BOY. 
PI.  IX,  fig.  11. 

Tegmina  nearly  three  times  as  long  as  broad,  ovate  lanceolate,  with 
nnasually  snbacnminate  apex,  the  costal  margin  gently  arcuate  beyond 
the  strongly  rounded  humeral  curve,  the  inner  margin  gently  arcuate 
beyond  the  anal  fiirrow,  the  anal  margin  gently  arcuate  independently. 
Mediastinal  area  vittate,  moderately  narrow,  tapering  only  beyond  the 
middle  of  the  tegmina,  reaching  nearly  to  the  middle  of  the  distal  half 
of  the  tegmina,  the  branches  of  the  vein'  oblique  or  very  oblique,  sim- 
ple or  apically  forked.  Scapular  vein  very  gently  and  broadly  sinuate, 
terminating  but  little  before  the  very  apex  of  the  tegmina,  first  forking 
a  little  beyond  the  proximal  third  of  the.  tegmina,  the  three  equidis- 
tant branches  considerably  arcuate,  longitudinally  oblique,  deeply  and 
simply  or  doubly  forked.  Bxtemomedian  vein  arcuate,  first  forking 
just  beyond  the  scapular  vein,  the  four  or  five  branches  longitudinal 
and  straight,  simple  or  deeply  forked  or  compound,  both  the  scapular 
and  extemomedian  branches  being  very  crowded  in.  the  apical  fourth 
of  the  tegmina.  Internomedian  vein  very  gently  arcuate,  the  area  api- 
cally extended  slightly  so  as  to  terminate  almost  as  near  the  ai>ex  as 
the  scapular  vein,  the  branches  distant,  the  proximal  nearly  straight, 
simple  and  very  oblique,  the  distal  more  oblique  and  mostly  forked. 
Anal  ftirrow  not  very  strongly  but  uniformly  arcuate,  somewhat  stron  gly 
impressed,  terminating  a  little  before  the  end  of  the  proximal  two-fifths 
of  the  tegmina;  anal  area  strongly  vaulted  next  the  furrow,  the  veins 
simple  and  arcuate.  Surface  black,  with  straight  rather  crowded  cross 
lines  on  either  side  of  the  main  veins  in  the  central  portions  of  the 
tegmina  but  not  crossing  the  interspaces. 

Length  of  tegmina,  17.5  mm.;  breadth,  6  mm. 

From  the  Lower  ( f )  Productive  Goal-measures  of  East  Providence, 
B.  I.    Mr.  E.  D,  Lacoe;  one  specimen,  Ko.  2091  Or-b. 

68.  Etoblattina  BfiFOSSA  sp.  nov. 

PI.  IX,  fig.  12. 

Tegmina  elongate,  probably  more  than  three  times  as  long  as  broad, 
ovate,  the  costal  margin  gently  arcuate,  the  inner  less  so,  the  apex 
probably  well  rounded.  Mediastinal  area  long  and  moderately  wide, 
apically  acuminate,  reaching  nearly  or  quite  to  the  middle  of  the  distal 
half  of  the  tegmina,  the  branches  of  the  vein  distant,  mostly  simple  and 
very  oblique.  Scapular  vein  nearly  straight,  apically  faintly  arcuate, 
terminating  a  little  before  the  apex,  the  first  branch  arising  far  before 
the  others,  and  all,  four  in  number,  simple  or  deeply  or  doubly  forked, 
arcuate  and  longitudinally  oblique.  Extemomedian  vein  first  forking 
well  before  the  middle  of  the  tegmina  and  probably  not  Hat  fh>m  the 
first  scapular  forking,  this  first  extemomedian  fork  and  the  main  vem 
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parting  like  a  longitudinal  narrow  fork  and  each  fork  very  deeply 
forked,  sometimes  with  a  secondary  deep  fork,  all  longitudinal  and 
sometimes  arcuate.  Internomedian  vein  in  the  apical  half  of  its  course 
subparallel  to  the  inner  border  and,  by  means  of  a  superior  supplemen- 
tary, deeply  forked,  arcuate,  superior  branch,  extending  the  area  nearly 
to  the  apex  of  the  tegmina,  the  other  branches  distant,  simple,  arcuate, 
strongly  oblique.  Surface  black,  the  interspaces  with  crowded,  irregu- 
lar, tremulous  cross  lines,  forming  in  places  almost  an  irregular  reticu- 
lation. 

Length  of  fragment,  14.5  mm. ;  probable  length  of  tegmina,  28.75  mm. } 
breadth,  8.5  mm. 

This  species  is  closely  allied  to  the  preceding,  but  is  apparently  slen- 
derer, and  differs  from  it  in  many  important  features,  and  especially  in 
the  character  of  the  externomedian  vein.  In  this  last  characteristic  it 
more  nearly  resembles  U,  tenuis,  but  in  the  character  of  the  upper  part 
of  the  tegmina  it  is  very  different  from  it. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen.  No.  2128  Or-b. 

69.   ETOBLATTINA  REOIBIVA   sp.  nOV. 

PL  IX,  fig.  14. 

Tegmina  probably  about  three  times  as  long  as  broad,  lanceolate,  the 
costal  margin  gently  convex,  the  inner  nearly  straight,  the  apex  sub- 
acuminate,  but  well  rounded.  Mediastinal  area  terminating  somewhat 
short  of  the  distal  end  of  the  middle  third  of  the  tegmina,  the  branches 
of  the  vein  very  oblique  and  simple.  Scapular  vein  very  straight,  ter- 
minating but  little  short  of  the  apex,  the  first  branch  arising  far  before 
the  others,  rather  deeply  forked  and  bent  at  the  fork;  the  others  like 
this  fork  straight,  very  oblique  indeed,  and  simple  or  forked.  Externo- 
median vein  probably  nearly  straight  throughout  and  longitudinally 
oblique,  first  forking  probably  beyond  the  scapular  and  about  at  the 
end  of  the  proximal  third  of  the  tegmina,  the  four  or  five  branches 
straight,  longitudinal  and  simple  or  forked.  Internomedian  vein 
beyond  the  basal  curve  nearly  straight,  but  as  a  whole  sinuate,  termi- 
nating not  much  beyond  the  middle  of  the  distal  third  of  the  tegmina, 
the  branches  rather  distant,  simple,  arcuate,  and  oblique,  or  very  oblique. 
Surface  black,  traversed  by  delicate,  irregular  and  tremulous,  crowded 
cross  lines  in  all  the  interspaces. 

Length  of  fragment,  8  mm.;  probable  length  of  tegmina,  19.5  mm.; 
breadth,  6.25  mm. 

This  species  is  perhaps  as  nearly  allied  to  E.  hastata  as  to  any  other 
of  our  species,  but  is  very  different  indeed  from  it. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va» 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2129a. 
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ETOBL.ATTINA  sp. 
PI.  X,  figs.  U,  15. 

A  single  specimen  with  its  reverse  shows  an  nnusaally  complete  and 
excellently  preserved  hind  wing,  which  must  be  referred  to  this  genus. 
The  wing  is  subovate,  snbacuminate  at  tip,  with  very  gently  arcuate 
costal  and  inner  margins.  The  mediastinal  vein  runs  parallel  and 
close  to  the  costal  margin,  with  a  few  strongly  oblique  branches  in  an 
apical  cluster,  and  a  subbasal  branch  which  runs  between  the  main  vein 
and  the  margin  and  is  lost.  The  scapular  vein  is  very  straight,  run- 
ning to  scarcely  below  the  extreme  apex  of  the  wing,  first  branches  a 
little  before  the  middle  of  its  course,  and  has  four  simple,  forked,  longi- 
tudinal branches.  The  externomedian  vein  is  similarly  straight,  a 
little  divergent  from  the  scapular  vein,  first  branches  a  little  earlier 
than  it,  and  has  three  long,  simple,  almost  longitudinal  branches.  The 
internoinedian  vein  is  rigidly  straight,  and  ends  slightly  further  out 
than  the  mediastinal  vein,  with  five  parallel,  straight,  mostly  simple 
or  oblique  branches.  The  anal  furrow  seems  to  differ  from  the  other 
anal  veins  in  there  being  a  step  in  the  membrane  at  this  point,  the  vein 
itself,  like  the  other  anal  veins,  being  more  delicate  than  the  interno- 
median  branches  next  it  and  less  deeply  impressed;  most  of  it  can  be 
traced,  and,  except  for  the  points  mentioned,  it  appears  quite  as  a 
branch  of  the  internomedian,  being  straight,  except  for  an  apical  sin- 
nation,  and  parallel  to  the  intermomedian  branches;  the  other  anal 
veins,  of  which  only  the  apical  halves  appear,  are  similar  in  delicacy 
and  direction,  but  gradually  become  more  crowded,  as  is  usual  in  the 
tegmina,  and  slightly  arcuate;  the  furrow  ends  on  the  inner  margin, 
slightly  beyond  a  point  opposite  the  first  forking  of  the  scapular  vein. 
Surface  uniformly  blackish,  the  interspaces,  at  least  near  the  apical 
margin,  filled  with  not  very  close,  straight  but  irregular  cross  Unes. 

Length  of  fragment,  10.5  mm.;  probable  length  of  wing,  L4.5  mm.; 
breadth,  6.5  mm. 

This  is  the  only  hind  wing  of  an  Etoblattina  known  to  me  in  which 
any  part  of  the  anal  area  is  preserved. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2084  Or-b. 

Etoblattina  sp. 
PL  XII,  fig.  2. 

Eiohlattina  sp.  Scudd.,  BuU.  U.  S.  Geol.  Surv.  No.  101,  13-14,  pi.  2,  fig.  o  (1893). 

In  the  paper  quoted  I  regarded  this  as  a  fragment  of  a  fore  wing 
from  near  the  middle,  somewhat  allied  to  E.pHmceva.  A  renewed  stady 
shows  that  the  costal  curve  is  a  natural  one  and  that  the  fragment  is 
rather  the  apical  portion  (with  part  of  the  tip  lost)  of  a  hind  wing,  in 
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possibly,  the  tip  of  the   internomedian  yein  is  incln^^*    It 

s  to  belong  to  Etoblattina,  but  its  special  relations  are  inde- 

fcble. 

I  the  Lower  ( f )  Productive  Coal-measures  of  East  Providence, 

Btoblattina  ( !)  sp. 
PI.  XII,  fig.  4. 

la  sp.  SoQdd.,  BnU.  U.  S.  Geol.  Surv.  No.  101,  p.  16,  pi.  2.  fig.  k  (1893). 

irther  remarks  on  this  hind  wing  see  p.  29. 
the  Lower  (f)  Productive  Coal-measures  of  Cranston,  R.  I. 

10.  Genus  GBRABLATTINA. 

na  Scndd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  97-98  (1879);  Fobs.  Ins.  N,  A., 
-118  (1890). 

to  Etoblattina,  from  which  this  genus  is  but  slightly  differenti- 
)rablattina  is  the  prevailing  type  of  PalsBoblattarise,  at  least  in 
Dtry.  It  appears  first  in  the  Millstone  Orlt — a  single  species  in 
nsylvania  coal  field — and  it  extends  to  the  Permian,  where  it 
tea,  but  it  has  not  been  recognized,  like  Etoblattina,  in  the  Trias, 
bhree-quarters  of  tbe  twenty-one  species  of  this  country  come 
3  Permian,  and,  indeed,  from  the  single  locality  at  Cassville, 
three  from  the  Barren  Coal-measures  of  Ohio,  and  the  remain- 

from  the  Oldest  Productive  Coal-mea«ures  of  Rhode  Island, 
ace  from  all  Western  deposits  is  a  little  curious, 
rope  its  standing  is  disputed  by  Anthracoblattina,  which  there 

exceptional  importance.  The  ten  species  found  there  enjoy 
he  same  geologic  range  as  here  and  the  same  as  Anthracoblat- 
rmatoblattina,  and  Etoblattina  in  Europe,  namely,  from  the 
Productive  Coal-measures  to  the  Permian,  inclusive,  culminat- 
arently,  in  the  Upper  Carboniferous  deposits. 

Table  of  the  species  of  Gerablatiina, 

I  maiii  veins  independent  from  or  almost  from  the  base. 

lina  relatively  slender,  considerably  more  than  twice  as  long  as  broad. 

diastinal  area  very  narrow,  in  its  middle  at  most  hardly  more  than  one- 
fifth  the  width  of  the  tegmina;  internomedian  branches  rela- 
tively distant. 

V.iial  area  relatively  long ;  scapular  vein  first  branching  opposite  or  before 
the-extremity  of  the  anal  area. 
First  internomedian  branch  very  obliqne,  thrown  off  far  before  the  end 

of  the  anal  area 1.  G,inculta, 

First  internomedian  branch  nearly  transverse,  thrown  off  scarcely  before 
the  end  of  the  anal  area 2.  G,  perita. 

Vnal  area!  relatively  short;  scapular  vein  first  branching  far  beyond  the 
extremity  of  the  anal  area. 

>  Thin  point  not  known  in  O.  apieaUs.  ^  t 
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TahU  of  the  species  of  GetablaiHna — Contiaaed. 

e^  Scapular  area  reaching  the  extreme  apex  of  the  tegmina..  3.  G.  apicalU» 
^.  Scapular  area  not  reaching  the  extreme  apex  of  the  tegmina. 
/>.  Scapular  vein  first  forking  far  before  the  middle  of  the  tegmina,  leas 
abundantly  branched  than  the  extemomedian. 

4.  G,  divereinervit. 
/'.  Scapular  vein  first  forking  but  little  before  the  middle  of  the  teg- 
mina, and  more  abundantly  branched  than  the  extemomedian. 

5.  G,  riekmortdiana, 
f^.  Mediastinal  area  relatively  broad,  in  its  middle  at  least  a  fourth  the  width 
of  the  tcf^nina;  intemomedian  branches  relatively  close, 
d'.  All  the  mediastinal  branches  simple,  or  simply  forked.' 
e^.  Intemomedian  area  long  drawn  out,  extending  at  least  as  far  as,  gener- 
ally much  farther  than,  the  mediastinal  area. 
/' .  Intemomedian  area  reaching,  or  almost  reaching,  the  extreme  tip  of  the 
tegmina. 
gK  Intemomedian  area  band  shaped,  tapering  but  little,  the  branches 

numerous  and  relatively  short 6.  G.  OMsrtct. 

g*.  Intemomedian  area  triangular,  tapering  much,  the  branches  few  and 

relatively  long 7.  (?.  abdicata. 

/*.  Intemomedian  area  falling  distinctly,  often  considerably,  short  of  the 
extreme  tip  of  the  tegmina. 
gK  Scapular  and  extemomedian  areas  about  equally  important,  each 
throwing  at  least  half  a  dozen  veins  to  the  margin. 
h^,  Tegmina  very  slender,  fully  three  times  as  long  as  broad. 

8.  G.  concinna, 
k*.  Tegmina  less  slender,  not  more  than  two  and  a  half  times  longer 

than  broad 9,  G.  uniformis. 

^.  Scapular  and  extemomedian  areas  very  unequally  important,  one 
or  the  other  with  at  most  three  or  four  veins  on  the  margin. 
A^  Anal  area  long,  nearly  reaching  the  middle  of  the  tegmina;  exter- 

nomedian  area  unimportant 10.  G.  permanenla. 

h*.  Anal  area  short,  about  one- third  the  length  of  the  tegmina,  scapu- 
lar area  unimportant .^ 11.  G.  permacra^ 

f^.  Intemomedian  area  rapidly  tapering,  barely  or  not  reaching  the  middle 
of  the  distal  half  of  the  tegmina. 
/>.  Anal  area  short  and  broad;  general  course  of  the  scapular  braucbes 
arcuate  in  a  sense  opposite  to  that  of  the  anal  furrow. 

12.  G.  eversa, 
/''.  Anal  area  long  and  narrow ;  general  course  of  the  scapular  branches 

longitudinal  and  straight 13.  G.  dedueta, 

d^.  Very  nearly  all  the  mediastinal  branches  forked  and  some  of  them  com- 
pound. 
e^  Tegmina  more  than  40  mm.  long;  intemomedian  and  mediastinal  areas 
of  very  unequal  length ;    scapular  and  extemomedian  areas  of 
nearly  equal  importance ;  scapular  branches  only  very  slightly 

arcuate 14.  G.  scapularia. 

«^.  Tegmina  less  than  20  mm.  long ;  intemomedian  and  mediastinal  areas  of 
equal  length;  scapular  and  extemomedian  areas  of  distinctly 
unequal  importance ;  scapular  branches  considerably  arcuate. 

15.  G.fratema, 
d^.  Tegmina  relatively  stout,  but  little  or  not  more  than  twice  as  long  as  broad. 


'  In  O.  abdicata  only  are  they  aometimea  doubly  forked  at  extnuuv  up. 
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Table  of  the  species  of  Oerahlatiina — ContinaecL 

&.  Scapular  area  important^  flrst  forking  in  basal  half  of  tegminay  with  half  a 
dozen  branches  on  margin. 
d^.  Main  scapnlar  vein  striking  the  margin  below  the  apex  of  the  tegmiua. 

16.  G,  radiata, 
(P.  Main  scapular  vein  striking  the  margin  at  the  apex  of  the  tegmina. 
e^,  Tegmina  sabeqnal  in  breadth,  broadly  rounded  at  apex;  main  externome- 
dian  and  intemomedian  veins  sinuous. 
/* .  Mediastinal  area  subequal  throughout,  the  main  vein  sinuous .  17.  6.  lata, 
f^.  Mediastinal  area  narrowing  throughout,  the  main  vein  straight. 

18.  G.  rotundata. 

^.  Tegmina  greatly  tapering  in  distal  half,  the  apex  subacuminate;  main 

extemomedian  and  intemomedian  veins  straight  beyond  the 

arouate  base 19.  G.ovata. 

<fi.  Scapular  area  unimportant,  first  branching  far  beyond  the  middle  of  the  teg- 
mina and  with  only  three  or  four  branches  on  margin. 

20.  G.  minima. 

o^.  Extemomedian  and  intemomediam  veins  joined  with  the  scapular  in  the  basal 

sixth  of  the  tegmina 21.  G.fascigera. 

1.  Gbsablattina  inoulta  sp.  nov, 

PL  IX,  fig.  16. 

A  single  fore  wing,  not  very  well  preserved  and  with  the  apical  third 
lost,  is  all  that  represents  this  species.  It  is  long  obovate  in  form, 
nearly  equal  in  breadth,  except  at  the  extreme  end,  largest  in  the 
middle,  and  probably  abont  two  and  a  half  times  longer  .than  broad. 
The  mediastinal  area  probably  extended  to  the  middle  of  the  distal 
balf  of  the  wing,  and  is  very  narrow  and  equal,  hardly  more  than  a 
fifth  the  breadth  of  the  wing;  the  branches  of  the  vein  are  five  or  six 
in  number,  mostly  thrown  oflf  from  the  proximal  half  of  the  vein, 
simple  or  simply  forked  and  exceptionally  longitudinal.  The  scapular 
vein  recedes  slightly  from  the  margin  in  passing  down  the  tegmina, 
and  probably  terminates  at  the  apex;  it  has  only  two  or  three  straight, 
longitudinal,  sometimes  very  deeply  forked  offshoots  from  its  only  supe- 
rior branch,  which  is  thrown  off  at  about  the  middle  of  the  proximal 
half  of  the  tegmina.  The  extemomedian  vein  is  a  reversed  repetition 
of  the  scapular,  but  branches  at  the  middle  of  the  tegmiua  only.  The 
intemomedian  vein  is  very  gently  arcuate,  first  branches  about  as 
early  as  the  scapular  vein,  tias  only  four  or  five  gently  arcuate  or 
straight  simple  branches,  and  extends  as  far  as  the  mediastinal  vein. 
The  anal  furrow  is  impressed  moderately  in  only  its  proximal  half,  is 
bent  slightly  in  the  middle  and  otherwise  considerably  arcuate,  termi- 
natiug  at  the  middle  of  the  tegmina;  the  anal  veins,  seven  or  eight  in 
number,  are  subparallel,  successively  more  distant  and  more  arcuate 
toward  the  anal  furrow,  and  most  of  them  simple.  The  surface  of  the 
tegmina  is  black  and  marked  with  exceedingly  close  cross  lines  at  right 
angles  to  the  veins  they  connect.  ^,g,^,^^^  ^^  ^^^^.^ 
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Length  of  fragment,  1 1^5  mm. ;  probable  length  of  tegmina,  14.6  mm. ; 
breadth,  6.6  mm. 

The  single  specimen  is  from  the  Waynesburg  coal  (Lower  Permian) 
of  Cassville,  W.  Va.    Mr.  R.  D.  Lacoe,  No.  2139a. 

2.  Gerablattina  perita  sp.  nov. 
PL  IX,  fig.  17. 

The  tegmina,  of  which  only  the  basal  i)ortion  of  one  is  preserved,  are 
apparently  of  an  elongate  and  nearly  equal  form,  to  j  udge  from  the  form 
of  the  base  and  the  general  course  of  the  branches;  certainly  it  must 
have  been  considerably  more  than  twice  as  long  as  broad.  The  medias- 
tinal area  is  exceedingly  narrow,  riband-like,  but  its  exact  extensioQ 
can  not  of  course  be  told;  the  vein  runs  parallel  to  the  margin  through- 
out its  course,  and  in  the  middle  of  the  wing  can  not  occupy  more  than 
a  fifth  the  width  of  the  tegmina;  the  branches  are  rather  distautly 
oblique,  rather  strongly  arcuate,  and  simple.  The  scapular  vein  first 
forks  at  about  opposite  the  tip  of  the  anal  furrow,  the  fork  diverging 
somewhat  strongly  from  the  main  branch,  and  neither  the  main  stem 
nor  the  branch  forks  again  in  the  fragment,  or  probably  before  the  mid- 
dle of  the  wing.  The  externomedian  vein  is  rather  strongly  arcuate  in 
the  basal  half  of  the  tegmina,  where  it  is  entirely  simple  and  is  some 
what  widely  distant  from  the  scapular  vein.  The  internomedian  vein  is 
similarly  or  a  little  more  strongly  arcuate,  diverging  slightly  from  the 
externomedian  before  it  begins  to  branch ;  it  begins  to  throw  off  branches 
opposite  the  first  forking  of  the  scapular,  and  the  two  forks  which  are 
preserved  in  the  fragment  are  somewhat  distant  and  obliquely  transverse. 
The  anal  area  is  but  very  slightly  vaulted,  the  furrow  strongly  arcuate, 
terminating  evidently  at  some  distance  before  the  middle  of  the  tegmina ; 
the  veins  are  arcuate  in  the  same  sense,  simple,  and  more  and  more 
crowded  away  from  the  anal  furrow.  The  entire  surface  is  traversed 
by  finely  incised,  closely  approximate,  tremulous  cross  lines,  and  all  the 
main  veins  and  their  main  branches  are  broadly  banded  with  piceous, 
leaving  between  them  and  along  the  outer  edge  of  the  main  mediasti- 
nal vein  (independent  of  its  nervules)  narrow  colorless  stripes. 

Length  of  fragment,  9.5  mm.;  probable  length  of  tegnuna,  17.5  mm.; 
width  at  extremity  of  anal  furrow,  6.25  mm. 

The  single  specimen  and  its  reverse  from  the  Waynesburg  coal  (Lower 
Permian)  of  Cassville,  W.  Va.,  are  in  the  collection  of  Mr.  B.  D.  Lact>e, 
under  the  number  2140  d-h. 

3.  Gbbablattina  apioalis  sp.  nov. 

PL  IX,  fig.  18. 

Only  the  apical  half,  more  or  less,  of  one  of  the  tegmina  is  preserved, 
so  that  the  proportions  of  the  same  can  not  be  definitely  determined, 
but  it  was  apparently  of  nearly  the  same  proportions  as  the  following 
species.     The  mediastinal  area  is  not  preserved  in  any  portion  of  its 
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course,  unless  it  be  by  the  veins  which  are  seen  a  little  before  the  tip 
of  the  tegmina,  but  whose  origin  is  lost.  This  would  appear  to  be 
entirely  uncertain,  though  it  would  seem  as  if  the  basal  one  belonged 
to  this  area,  which  would  then  correspond  very  closely  in  its  extent 
with  the  following  species;  but  in  that  case,  to  judge  by  the  course  of 
the  scapular  veins,  the  width  of  the  mediastinal  area  must  have  been 
fully  as  great  as  there,  if  not  greater.  The  scapular  area,  however,  was 
of  extraordinary  extent,  the  main  vein  running  in  the  apical  half  of 
the  tegmina  parallel  to  and  at  a  great  distance  from  the  front  margin 
and  terminating  exactly  at  the  apex  of  the  tegmina,  throwing  off  in  the 
apical  portion  three  simple  or  deeply  forked  branches,  having  each  a 
longitudinal  course,  and  with  no  such  sinuous  curvature  as  is  found  in  the 
next  species.  The  main  externomedian  vein  in  the  apical  half  of  the 
tegmina  runs  again  parallel  to  and  at  a  wide  distance  from  the  scapular 
vein,  terminating  on  the  inner  margin  and  sending  to  the  apical  portion 
of  the  same  three  sunple,  rather  distant  branches,  the  first  of  which  is 
forked  just  before  its  tip;  in  the  apical  portion  of  its  course  the  exter- 
nomedian vein  diverges  slightly  from  the  scapular  and  approaches  api- 
cally  the  intemomedian  vein.  This  latter  terminates  on  the  apical  half 
of  the  outer  border,  apparently  very  much  in  the  same  way  as  in  O,  diver- 
sinerviSy  the  area  appearing  apically  to  be  very  much  narrowed  and 
X>ossessing  only  simple,  very  distant  and  oblique  branches;  in  the  api- 
cal portion  of  its  course  the  vein  takes  on  a  more  longitudinal  direction 
and  thus  approaches  more  closely  to  the  externomedian  vein,  leaving 
between  the  two  a  constantly  narrowing  interspace  much  after  the 
fashion  of  Spiloblattina.  The  entire  surface  of  the  fragment  is  black, 
exceptingfor  dashes  of  the  dark-gray  color  of  the  stone  in  theinterspaces. 

Length  of  fragment,  10.5  mm.;  probable  length  of  the  tegmina,  20 
mm.;  apparent  breadth  near  the  middle  of  the  tegmina,  8  mm. 

[Richmond,  Ohio,  from  the  Lower  Barren  Goal-measures,  less  than  100 
feet  above  the  crinoidal  limestone,  in  the  valley  of  Wills  Creek,  collected 
by  Mr.  S.  Huston;  No.  112. 

4.  GEEABLATTINA  DIVEBSINEBVIS  Sp.  nov. 

PL  IX,  fig.  16. 

A  single  specimen  of  the  tegmina  with  its  reverse,  showing  the  nearly 
complete  wing,  the  apical  portion  only  wanting,  represents  a  species 
having  a  very  elegant  form,  apparently  nearly  three  times  as  long  as 
broad,  with  the  inner  margin  straight,  the  costal  margin  rather  strongly 
and  equally  convex.  The  mediastinal  area  is  riband-shaped  and  extends 
to  the  exact  tip  of  the  fragment  or  probably  to  well  beyond  the  middle 
of  the  apical  half  of  the  wing;  the  area  is  narrow,  in  its  middle  hardly 
more  than  a  fifth  the  width  of  the  tegmina,  the  vein  with  oblique  and 
increasingly  oblique,  simple,  scarcely  arcuate  branches,  numerous  and 
subequidistant.  The  main  scapular  and  externomedian  veins  are  some- 
what widely  distant  from  each  other  and  from  the  veins  on  either  side 
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of  them  in  the  middle  of  the  tegmina;  the  scapular  is  gently  sinnons 
throughout  its  course,  begins  to  fork  a  little  beyond  the  basal  tbird 
of  the  tegmina,  and  has  four  at  origin  strongly  inequidistant,  closely 
crowded,  simple  or  simply  forked  branches,  apically  upcurved  toward 
the  margin  of  the  tegmina  and  here  no  more  distant  from  each  other 
than  the  mediastinal  branches;  the  outermost  carry  the  scapular  area 
only  half  way  from  the  mediastinal  area  to  the  apex  of  the  tegmina. 
The  externomedian  vein  beyond  its  basal  curvature  is  nearly  straight 
throughout  the  greater  portion  of  its  course  and  emits  three  rather 
distant  and  at  their  origin  widely  distant,  straight  and  longitudinal 
branches,  simple  or  forked.  The  intemomedian  vain  is  gently  sinuous 
throughout  its  course,  rapidly  narrows  beyond  its  base,  and  extends  to 
at  least  as  far  as,  probably  slightly  farther  than,  the  mediastinal  area, 
and  is  furnished  with  seven  or  eight  widely  distant,  gently  arcuate, 
obliquely  transverse,  apically  oblique,  simple  branches.  The  anal  area  is 
scarcely  vaulted,  the  anal  fiirro w  deeply  incised,  strongly  arcuate,  termi- 
nating hardly  beyond  the  middle  of  the  basal  half  of  the  tegmina;  the 
anal  veins  are  few,  irregularly  arcuate  in  the  same  sense  as  the  anal 
furrow,  and  rather  widely  distant.  Along  the  whole  all  the  veins  and 
branches  are  broadly  banded,  in  the  mediastinal  area  narrowly  banded, 
with  piceous,  in  which  the  membrane  of  the  tegmina  is  seen  to  be  deli- 
cately, transversely,  and  numerously  cross  veined. 

Length  of  fragment,  which  is  broken  slightly  at  the  base  as  well  as 
at  the  tip,  19  mm.;  probable  length  of  the  tegmina,  25  mm.;  breadth, 
9  mm. 

This  species  is  closely  allied  to  G.perita,  but  markedly  different  from 
it  in  the  narrow  extent  of  the  scapular  area,  which  is  far  from  reaching 
the  extreme  apex  of  the  tegmina. 

The  single  specimen  and  its  reverse  came  from  the  Waynesburg  coal 
(Lower  Permian)  of  Cassville,  W.  Va.,  and  are  in  the  collection  of 
Mr.  E.  D.  Lacoe,  with  the  number  2141  a-6. 

5.  Gebablattina  richmonbiana  sp.  nov. 
PI.  X,  fig.  1. 

This  species  is  represented  by  only  a  single  specimen,  rather  imper- 
fect, but  showing  nearly  the  whole  of  the  costal  margin.  Thet<egmina 
are  apparently  about  two  and  one  half  times  longer  than  broad,  with  a 
rather  strongly  and  regularly  arcuate  costal  margin;  the  apex  is  lost, 
but  was  apparently  much  as  indicated  in  the  figure.  The  mediastinal 
area  is  vittate,  slightly  broader  than  in  its  allies,  being  nearly  a  fourth 
the  breadth  of  the  tegmina  in  the  middle,  and  ends  a  little  beyond  the 
middle  of  the  distal  half  of  the  tegmina,  the  vein  with  rather  distant, 
nearly  straight,  and  strongly  oblique  nervules.  The  scapular  vein  is 
broadly  sinuous,  first  forks  only  a  little  before  the  middle  of  tiie 
tegmina,  beyond  which  it  has  numerous  compojy(|^Q]^^'%gq];v§a»^elow- 
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est  of  which  strike  the  margin  scarcely  if  at  all  above  the  extreme 
apex.  The  externomedian  vein  is  broadly  arcuate  5  its  first  visible 
branch  arises  a  little  beyond  the  middle  of  the  tegmina,  but  it  is  here 
80  much  farther  removed  from  the  internomedian  than  from  the  scapu- 
lar vein  that  probably  an  earlier  branch,  obscured  from  the  imperfect 
preservation  of  the  specimen,  arises  not  far  from  opposite  the  first 
branch  of  the  scapular  vein;  the  behavior  of  the  branches  can  not  be 
seen  from  the  imperfection  of  the  si)ecimen,  but  there  is  not  room  for 
the  wide  radiate  arrangement  of  comx)ound  branches  possessed  by  the 
scapular  vein.  The  internomedian  vein,  only  the  proximal  two-thirds 
of  which  can  be  traced,  is  broadly  arcuate,  and  send  out  only  a  few 
distant,  tolerably  straight  branches,  the  first  of  which  is  twice  or  thrice 
branched  on  the  proximal  side;  it  probably  terminates  about  opposite 
the  tip  of  the  mediastinal  vein.  Only  the  merest  fragment  of  the  anal 
farrow  can  be  seen,  not  far  from  the  base,  but  it  probably  terminates 
not  far  from  the  end  of  the  proximal  third  of  the  tegmina;  none  of  the 
anal  veins  are  x>reserved.  There  is  no  trace  of  banding  or  reticulation 
or  cross  lining  on  the  surface. 

Length  of  fragment, 20  mm.;  probable  length  of  tegmina,  25  mm.; 
probable  breadth,  10  mm. 

This  species  appears  to  be  most  nearly  allied  to  G.  dirersinervis,  but 
the  tegmina  are  considerably  stouter,  with  a  more  strongly  arcuate 
costa,  and  it  diifers  from  all  the  preceding  species,  and  more  nearly 
resembles  those  which  follow,  in  the  greater  relative  width  of  the 
mediastinal  area. 

Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet  above  the 
Crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County.    Mr.  S.  Huston,  No.  169. 

6,  Gebablattina  CASsvioi  sp.  nov. 

PI.  X,  figs.  2, 3. 

This  species  is  represented  best  by  a  nearly  complete  fore  wing  and 
its  reverse,  showing  a  form  and  proportions  very  similar  to  the  preced- 
ing, the  tegmina  being  apparently  but  little  less  than  three  times  as  long 
as  6road,  with  a  very  strongly  arcuate  costal  margin  and  a  straight  or 
nearly  straight  inner  margin.  The  mediastinal  area  reaches  well  beyond 
the  middle  of  the  apical  half  of  the  tegmina,  the  main  vein  gradually 
approaching  the  apex  during  the  apical  half  of  its  course,  and  supplied 
with  rather  numerous,  strongly  oblique,  arcuate,  and  simple  or  forked 
branches.  The  scapular  vein  is  very  similar  to  that  of  the  foregoing 
species,  first  branching  well  before  the  middle  of  the  tegmina,  and  hav- 
ing three  simple,  forked,  or  compound  branches,  all  of  which  have  an 
upward  curvature  toward  the  costal  margin,  where  the  nervules  are  as 
closely  crowded  as  in  the  mediastinal  area,  and  the  outermost  of  wjiich 
extend  the  area  of  the  scapular  vein  to  scarcely  more  than  half  the  dis- 
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tance  from  the  mediastinal  area  to  the  apex  of  tlie  tegmina.  The  exter- 
nomediaa  vein  beyond  its  basal  carvatnre  is  nearly  straight  and  passes 
with  a  gentle  obliquity  through  the  tegmina,  subparallel  to  the  costal 
margin,  first  forking  just  before  the  middle  of  the  tegmina,  and  having 
in  all  four  or  five  simple  or  simply  forked,  longitudinal  veins,  which  oc- 
cupy the  apex  of  the  tegmina.  The  internomedian  vein  runs  in  almost 
exact  parallelism  with,  but  at  some  distance  from,  the  extemomedian 
vein  until  the  middle  of  the  apical  half  of  the  tegmina,  when,  besides 
curving  into  a  more  longitudinal  course,  it  sends  from  its  upper  margin 
a  forked  branch  toward  the  tip  of  the  tegmina,  which  it  nearly  reaches: 
the  internomedian  area,  therefore,  narrows  very  gradually,  and  has  an 
exceedingly  great  extent,  while  the  main  vein  has  somewhat  numerons, 
generally  simple,  but  sometimes  deeply  forked,  oblique,  arcuate  branches. 
The  anal  area  is  gently  vaulted,  the  anal  furrow  deeply  impressed,  gen- 
tly arcuate,  and  terminates  but  little  before  the  middle  of  the  tegmina; 
while  the  anal  veins,  similarly  arcuate,  are  mostly  simple  and  rather 
crowded,  but  especially  so  away  from  the  anal  furrow,  where  usually 
they  are  apically  forked.  In  this  species,  too,  all  the  veins  and  tlieir 
branches  are  broadly  banded  with  piceous,  and  where  the  veins  or 
branches  are  closely  approximate  the  banding  of  two  or  more  adjoining 
stems  may  blend,  and  the  wing  is  everywhere  crossed  in  all  the  parts, 
whether  piceous  or  otherwise,  by  fine,  delicate,  closely  crowded  cross 
lines. 

Length  of  fragment,  21  mm.;  probable  length  of  tegmina, 25.5  mm.; 
breadth  of  same,  9  mm. 

This  species  is  closely  allied  to  the  preceding  in  many  respects,  bnt 
has  a  shorter,  broader,  and  more  tapering  mediastinal  area,  ninch 
broader,  more  gradually  tapering  internomedian  area,  with  much  more 
crowded  neuration,  and  which  extends  far  nearer  the  apex  of  the 
tegmina. 

Two  specimens  and  their  reverses  have  been  found  in  the  Waynes- 
burg  coal  (Lower  Permian)  at  Cassville,  W.  Va.,  and  are  in  the  collec- 
tion of  Mr,  E.  D.  Lacoe,  Nos.  2142  o-ft,  e-d. 

I  7.  Gebablattina  abdicata  sp.  nov. 


I 


PI.  X,  fig.  6. 

The  single  specimen  representing  this  species  has  lost  the  apica. 
fifth  of  the  tegmina  and  the  anal  area,  but  is  otherwise  well  preserved. 
It  is  of  a  very  regular,  elongate  ovate  form,  broadest  in  the  middle, 
and  somewhat  less  than  two  and  one-half  times  as  longa^  broad;  the 
costal  margin  is  very  regularly  and  moderately  convex,  the  inner  mar- 
gin very  slightly  convex.  The  mediastinal  area  is  of  normal  width, 
and  extends,  decreasing  in  width  only  distally,  some  distance  beyond 
the  middle  of  the  distal  half  of  the  tegmina;  the  vein  has  but  five  oi 
six  very  longitudinally  oblique  and  therefore  |^||g J%f  ^<(^^9impld  o' 
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apically  forked,  sometimes  doubly  forked.  The  scapular  vein  is  regu- 
larly and  considerably  arcuate,  terminates  just  above  the  apex  of  the 
tegmina,  first  branches  a  little  before  the  middle  of  the  tegmina,  and 
has  only  three  or  four  simple,  deeply  forked,  longitudinal,  gently  arcu- 
ate branches.  The  externomedian  vein  runs  subparallel  to  the  last, 
through  the  middle  of  the  wing,  first  forks  at  xibout  the  middle,  has 
but  two  or  three  nearly  straight  and  simple  longitudinal  branches 
which  fall  upon  the  apical  margin.  The  internomediau  area  reaches 
as  far  out  as  the  scapular  vein,  is  scarcely  sinuous,  and  has  only  four 
or  five  long  arcuate  branches,  the  basal  apically  forked,  the  others 
simple.  The  anal  furrow  is  gently  impressed,  rather  strongly  and 
pretty  regularly  arcuate,  and  terminates  at  the  middle  of  the  tegmina. 
The  Surface  of  the  tegmina  is  blackish  and  is  marked  rather  feebly  by 
very  close  incised  cross  lines,  nearly  straight,  but  inclined  to  be  trem- 
ulous, at  right  angles  to  the  adjoining  veins. 

Lengtliof  the  fragment,  14  mm.;  probable  length  of  tegmina,  16.5 
mm.  5  breadth,  (5.75  mm. 

This  species  differs  from  U.  cdssviciy  to  which  it  is  most  nearly  related, 
in  the  far  greater  breadth  of  the  basal  part  of  the  internomediau  area 
and  in  the  relative  unimportance  and  lower  level  of  the  externomedian 
area. 

One  specimen  from  the  Waynesburg  coal  (Lower  Permian)  of  Cass- 
ville,  W.  Va.,  in  the  collection  of  Mr.  E.  D.  Lacoe,  No.  2143a. 

8.   GERABLATTINA   CONCINNA  sp.  UOV. 

PI.  X,  figs.  4,  5. 

This  species  is  represented  by  a  single  specimen  and  its  reverse, 
showing  overlapping  wings  and  tegmina,  of  which  little  can  be  made 
out,  excepting  the  nearly  complete  uppermost  of  the  tegmina,  and  a 
second  specimen  of  an  incomplete  fore  wing.  The  tegmina  are  very 
slender,  slightly  more  than  three  times  as  long  as  broad,  with  a  rather 
strongly  arcuate  costal  margin,  causing  the  tegmina  to  be  nearly  equal 
in  their  basal,  somewhat  rapidly  tapering  in  their  apical  half,  the  apex 
falling  well  within  the  middle  of  the  tegmina,  the  inner  margin  being 
straight.  The  mediastinal  area  reaches  to  the  middle  of  the  apical  half 
of  the  tegmina,  is  moderately  broad,  tapers  very  regularly  and  uniformly 
in  its  aptcal  half,  and  is  filled  with  strongly  oblique,  increasingly 
oblique,  and  simple  or  forked,  rather  long  branches.  The  scapular  vein 
first  branches  at  or  somewhat  beyond  the  end  of  the  basal  third  of  the 
tegmina,  has  a  nearly  straight  or  gently  sinuous  course  toward  the 
apex  of  the  tegmina  after  passing  its  basal  arcuation,  and  has  four  or 
five,  at  their  origin  widely  distant  but  still  closely  crowded,  simple  or 
deeply  forked  branches,  which  run  in  a  nearly  straight  and  longitudinal 
course  to  the  apical  fourth  of  the  costal  margin.  The  basal  portion  of 
the  externomedian  vein  and  its  first  branch,  whiekgisecijot-^fsj^^i^ntil 
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shortly  before  the  tip,  run  rather  near  to  the  main  scapular  vein,  bat 
after  its  first  forking  the  extemomedian  vein  has  a  straight  and  strongly 
oblique  course  to  a  point  on  the  inner  margin  at  some  distance  beyond 
the  tip  of  the  mediastinal  area,  and  thereafter  has  three  simple  or  deeply 
forked  branches  having  a  similar  direction  to  that  of  the  first  finrk. 
The  internomedian  vein  is  furnished  with  six  or  eight  rather  closely 
crowded,  long,  simple,  oblique  nervules.  The  anal  area  is  considerably 
vaulted,  the  anal  furrow  deeply  impressed,  strongly  arcaate,  and  ter- 
minates a  little  beyond  the  basal  third  of  the  tegmina;  the  ansJ  ner- 
vules, six  to  eight  in  number,  are  gently  arcuate  in  the  same  sense  as 
the  anal  furrow,  subequidistant  and  simple.  The  sur&ce  is  uniformly 
black,  gently  vaulted  in  all  the  interspaces,  excepting  those  of  the 
internomedian  and  anal  areas,  with  no  banding  and  but  very  sligkt 
signs  of  any  tr^rusverse  striation. 

Length  of  tegmina,  18.25  mm.  5  breadth,  6.9  mm. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va.,  in 
the  collection  of  Mr.  E.  D.  Lacoe,  Nos.  2077  a-&,  o-<f. 

9.  Gerablattina  uniformis  sp.  nov. 
PI.  X,  figs.  8-11. 

Known  by  the  tegmina  only,  which  are  about  two  and  a  half  times 
longer  than  broad,  with  very  gentle  and  uniform  arcuation  to  the  cos- 
tal margin  and  straight  inner  margin,  and  probably  a  broadly  rounded 
tip^  the  tip  in  all  cases  is  broken.  The  mediastinal  area  is  relatively 
broad  and  not  very  long,  barely  or  not  extending  beyond  the  middle  of 
the  apical  half  of  the  tegmina,  tapering  only  in  its  extreme  portion, 
and  filled  with  strongly  oblique,  infrequent,  simple  or  forked,  more  or 
less  arcuate  branches.  The  scapular  area  must  terminate  just  above 
the  apex  of  the  tegmina;  first  forking  scarcely  beyond  the  middle  of 
the  basal  half  of  the  same,  it  has  four  or  five  branches,  all  of  which, 
mostly  simple  but  occasionally  deeply  forked,  have  an  upward  gentle 
arcuation  and  on  the  costal  margin  are  about  as  equally  distant  fron& 
each  other  as  the  mediastinal  nervules.  The  extemomedian  vein  is 
gently  sinuous  throughout  its  course,  terminating  beyond  the  middle  of 
the  apical  third  of  the  tegmina,  beginning  to  fork  nearly  as  soon  as  the 
scapular  vein,  and  having  in  all  only  three  simple  or  very  deeply  forked 
branches,  all  of  which  are  nearly  straight  and  longitudinal.  The  inter- 
nomedian vein  is  exactly  parallel  to  the  extemomedian,  lowing  a  gen- 
tle sinuosity  throughout,  and  is  furnished  with  six  or  seven  simple  or 
deeply  forked,  strongly  oblique,  and  gently  sinuous  branches.  The  anaJ 
Airrow  is  rather  strongly  arcuate,  rather  deeply  impressed,  and  termi- 
nates some  distance  beyond  the  end  of  the  basal  third  of  the  tegmina; 
the  anal  veins  are  simple  and  parallel  to  the  anal  furrow  in  its  vicinity, 
where  only  they  are  preserved.  The  surface  of  the  tegmina  is  uniformly 
black,  approaching  piceous,  with  very  faintly  per^iyjyiiJ^ek,J^^£]|,qse]y 
crowded  cross  lines. 
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Length  of  the  most  perfect  specimen  (fragment)^  13.5  mm.  j  probable 
length  of  tegmina,  17.5  mm. ;  breadth,  7  mm. 

This  species  is  nearly  allied  to  the  preceding,  O.  oonoinna^  but  is  mach 
less  slender  than  it. 

It  is  represented  by  four  specimens  from  the  Waynesborg  coal  (Lower 
Permian)  of  Cassville,  W.  Va.,  in  the  collection  of  Mr.  E.  D.  Lacoe,  all 
but  one  with  reverses,  which  bear  the  numbers  2082  a-6,  o-d,  e^f-g. 

10.  Gebablattina  pebmanenta  sp.  nov, 
PL  X,  fig.  12. 

The  tegmina  are  elongated,  regularly  and  very  gently  tapering  from 
near  the  base,  and  about  two  and  three-quarters  times  as  long  as  broad. 
The  mediastmal  vein  extends  to  beyond  the  middle  of  the  distal  half  of 
the  tegmina,  the  rather  narrow  area  gently  narrowing,  with  half  a  dozen 
deeply  forked  or  simple,  longitudinally  oblique  branches,  increasingly 
oblique  distally.  The  scapular  vein  is  at  first  straight,  then  bent  at  its 
first  fork,  at  about  the  end  of  the  proximal  third  of  the  tegmina,  and, 
thereafter  arcuate,  crosses  to  the  lower  half  of  the  tegmina  and  termi- 
nates a  little  below  the  apex^  it  has  but  three  or  four  deeply  forked, 
longitudinal,  scarcely  arcuate  branches.  The  externomedian  vein  is 
very  unimportant,  first  branching  far  beyond  the  middle  of  the  tegmina 
and  sending  only  three  or  four  crowded  nervules  to  the  margin.  The 
internomedian  vein  is  nearly  straight  and  oblique  but  apically  arcuate, 
reaching  at  least  as  far  as  the  mediastinal  vein,  with  seven  or  eight  equi- 
distant, parallel,  straight,  simple,  oblique  branches,  the  apical  ones 
more  longitudinal  and  sometimes  forked.  The  anal  furrow  is  rather 
lightly  impressed,  slightly  bent  in  the  middle,  and  rather  broadly  arcu- 
ate, terminating  just  before  the  middle  of  the  tegmina;  the  six  or  eight 
simple,  subparaUel,  subequidistant  anal  veins  are  straight  and  longi- 
tudinally oblique,  becoming  gently  arcuate  as  they  approach  the  anal 
furrow.  The  surface  of  the  tegmina  is  black,  in  places  with  distinct, 
close,  incised  cross  lining. 

The  single  specimen  (with  its  reverse)  shows  a  pair  of  crossed  teg- 
mina, of  which  only  the  more  perfect,  lacking  only  the  extreme  tip,  is 
drawn. 

Length  of  better  fragment,  14.25  mm.;  probable  length  of  tegmina, 
15.75  mm.;  breadth,  5.7  mm. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe,  No.  2144  Or-b. 

11.  Gerablattina  pebmaoba  sp.  nov. 

PL  X,  fig.  13. 

Tegmina  elongate  elliptical  in  form,  about  three  times  as  long  as 
broad,  with  very  gently  and  regularly  arcuate  costal  margin  and  the 
margin  of  the  anal  area  a  little  fuU.  Mediastinal  area  broadening 
beyond  the  base,  the  vein  being  broadly  sinuate  and  terminating  at 
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abont  the  middle  of  the  distal  half  of  the  tegmina;  it  has  eight  or  nine 
simple,  straight,  oblique  brauches,  more  frequent  in  the  distal  than 
the  proximal  half.  The  scapalar  vein  is  very  unimportant,  although  it 
first  forks  but  little  beyond  the  middle  of  the  proximal  half  of  the  teg- 
mina,  for  it  further  forks  only  just  before  the  margin.  The  extemome- 
dian  area  is  extensive;  the  vein  first  forks  but  little  beyond  the  middle 
of  the  proximal  half  of  the  tegmina,  and  the  two  forks  are  of  aboat 
equal  importance;  the  upper,  which  must  be  regarded  as  the  first 
branch,  having  three  simple  or  forked  inferior  offshoots  occupying  the 
apex  of  the  tegmina;  the  other  two  sux)erior  offshoots,  one  simple,  the 
other  deeply  forked.  The  intemomedian  vein  is  very  gently  arcnate 
and  reaches  far  beyond  the  middle  of  the  distal  half  of  the  tegmina,  and 
has  only  three  or  four  longitudinally  oblique,  simple  or  forked  branches. 
The  anal  furrow  is  very  slightly  impressed,  somewhat  strongly  arcuate, 
and  terminates  scarcely  beyond  the  proximal  third  of  the  tegmina; 
the  anal  veins  are  few  in  numbers,  simple,  equidistant,  »id  arcuate, 
parallel  to  the  anal  furrow.  The  surface  of  the  tegmina  is  blackish 
brown,  and  shows  in  places  the  feeblest  possible  signs  of  fine  and  close 
cross  lining. 

Length  of  fragment,  15.5  mm.;  probable  length  of  tegmina,  17  mm.; 
breadth,  5.65  mm. 

A  single  specimen  and  its  reverse  collected  by  myself  in  the  Waynes- 
burg  coal  (Lower  Permian)  of  Cassville,  W.  Va.,  shows  the  whole  of 
one  of  the  tegmina  excepting  the  extreme  base  and  the  inner  margin. 
No.  2187  and  2188,  United  States  Geological  Survey. 

12.  Gebablattina  eteesa  sp.nov. 
PI.  X,  fig.  14, 

The  tegmina  of  this  species  are  broadest  at  about  the  middle  of  the 
proximal  half,  and  therefore  taper  apparently  very  slowly  to  the  apex, 
and  are  presumably  about  two  and  one-half  times  ^longer  than  broad; 
but  as  in  the  only  specimen  known  most  of  the  margin  is  los*,  much 
is  conjectural  in  this  respect.  Assuming,  what  can  not  be  far  wrong, 
that  our  restoration  of  the  outline  is  correct,  the  mediastinal  area, 
which  is  of  normal  width  and  similar  to  that  of  the  next  preceding 
species,  terminates  at  about  the  middle  of  the  distal  half  of  the  teg- 
mina and  the  vein  has  six  or  seven  straight,  longitudinally  oblique, 
simple  branches.  The  scapular  vein  must  terminate  about  at  the 
apex  of  the  tegmina,  being  broadly  arcuate,  with  only  two  or  three 
longitudinal,  broadly  arcuate  branches,  the  first  of  which,  arising  near 
the  middle  of  the  proximal  half  of  the  tegmina,  is  very  deeply  forked. 
The  externomedian  vein  is  nearly  straight  and  oblique,  with  two  or 
three  broadly  arcuate  longitudinal  branches,  simple  or  forked.  The 
intemomedian  vein  runs  in  a  straight,  oblique  course,  parallel  to  the 

uigiiizea  oy  ^^jv^v^pi  iv. 
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last,  to  abont  the  middle  of  the  distal  half  of  the  tegmina,  and  has 
only  four  or  five,  mostly  simple,  arcuate,  oblique  branches,  the  area 
rapidly  diminishing  in  diameter  as  the  vein  arises  high  up  in  the  teg- 
mina.  The  anal  ftirrow  is  very  strongly  arcuate,  rather  sharply  but 
very  delicately  incised,  and  terminates  but  little  beyond  the  middle  of 
the  proximal  half  of  the  tegmina.  The  surface  is  black  and  shows  no 
sign  whatever  of  any  cross  lining. 

Length  of  fragment,  11.5  mm.;  probable  length  of  tegmina,  15.4  mm.  j 
breadth,  6.2  mm. 

The  single  specimen  shows  but  little  more  than  half  of  one  of  the 
tegmina,  with  the  shoulder,  anal  area,  and  a  large  part  of  the  apex^ 
with  more  than  the  distal  half  of  both  costal  and  inner  margins,  and, 
the  under  surface  being  exposed,  is  crossed  by  the  veins  of  the  over- 
lying but  imperfect  hind  wing.  It  comes  from  the  Waynesburg  coal 
(Lower  Permian)  of  Cassville,  W,  Va.,  and  is  from  the  collection  of 
Mr.  R.  D.  Lacoe,  where  it  bears  the  number  2145a. 

13.  Gebablattina  dbducta  sp.  nov. 
PI.  X,  fig.  15. 

The  tegmina,  as  restored,  are  long  elliptical,  of  very  regular  outline, 
probably  tapering  as  much  basally  as  apically,  and  about  three  times 
as  long  as  broad.  The  costal  margin,  beyond  the  extreme  basal  nar- 
rowing of  the  tegmina  (which  is  exceptionally  great),  is  very  gently  and 
regularly  arcuate;  the  other  margins  are  lost  in  the  only  specimen 
known.  The  mediastinal  vein  extends  to  the  end  of  the  fragment  and 
certainly  to  far  beyond  the  middle  of  the  distal  half  of  the  tegmina;  it 
has  half  a  dozen  arcuate  and  rather  long,  simple  or  forked  branches,  and 
is  itself  rather  far  removed  from  the  margin.  The  scapular  vein  proba- 
bly terminates  exactly  at  the  apex  of  the  tegmina,  first  forks  at  some  dis- 
tance before  the  middle,  with  two  main  stems  of  about  equal  value,  the 
branches  being  nearly  longitudinal  and  on  the  margin  about  seven  or 
eight  in  number.  The  externomedian  vein  first  branches  about  opposite 
the  scapular  vein,  and  has  only  two  or  three  branches,  but  the  first 
branch  is  compound,  its  branchlets  divergent,  so  that  it  occupies  a  con- 
siderable space  and  probably  sends  at  least  halt  a  dozen  branchlets  to 
the  margin.  The  internoraedian  vein  is  regularly  arcuate,  and  termi- 
nates before  the  middle  of  the  distal  halt  of  the  tegmina,  and  has  only 
four  or  five  simple,  equidistant,  gently  arcuate  branches.  The  anal  fur- 
row is  very  gently  impressed,  roundly  bent  well  beyond  the  middle,  and 
strikes  the  margin  at  the  end  of  the  proximal  third  of  the  tegmina. 
The  surface  is  dark  brown  and  everywhere  shows  delicate  cross  lines 
between  the  veins,  very  closely  crowded  and  straight. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  13.7  mm.f 
breadth,  4.5  mm.  LJigmzeo  oy  ^^^n:  i^ 
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The  single  specimen  lacks  the  anal  area^  the  apical  sixth  of  the  teg- 
mina  and  most  of  the  inner  margin  for  a  fifth  the  width  of  the  tegmina. 
It  comes  from  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W. 
Va.,  and  is  in  the  collection  of  Mr.  R.  D.  Lacoe,  with  the  number  2146a. 

14.  Gerablattina  sgapularis. 
PL  X,  fig.  7. 

Oerablattina  acapularie  Scudd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101,  19,  pi.  2,  fig.  I  (1893). 

Prom  the  Lower  ( f )  Productive  Coal-measures  of  Pawtucket,  K  I. 

15.  Gerablattina  fraterna. 

PI.  X,  fig.  16. 

Oerablattina fratemaScudd.y  Bull.  U.  S.  Geol.  Surv.,No.  101, 19-20, pi. 2,  figs,  d,  e(1893). 

From  the  Lower  ( ?)  Productive  Coal-measures  of  Silver  Spring,  East 
Providence,  E.  I. 

16.  Gerablattina  radiata  sp,  nov. 

PI.  XI,  fig.  1. 

A  single,  nearly  perfect  fore  wing,  but  with  the  tip  destroyed.  It  is 
a  little  more  than  twice  as  long  as  broad,  with  widely  radiating  veins; 
the  costal  margin  is  strongly  arcuate,  especially  on  the  proximal  half, 
the  inner  margin  nearly  straight,  and  the  tip  probably  roundly  pointed. 
The  mediastinal  area  extends  almos^t  to  the  end  of  the  preserved 
portion  and  probably  to  the  apical  sixth  of  the  tegmina,  and  the 
vein  has  few,  remarkably  longitudinal,  mostly  simple  veins,  though  the 
middle  ones  arise  from  a  longitudinal  subbasal  branch  which  simulates 
the  main  vein.  The  scapular  v^in  is  somewhat  ^s  in  the  genas  Archi- 
mylacris,  for  it  is  strongly  arcuate,  throughout  parallel  with  the  cos- 
tal margin,  and  terminates  distinctly  below  the  apex  of  the  tegmina, 
though  it  apparently  does  not  sweep  upward  at  tip,  to  judge  from  the 
veins  next  the  distal  end  of  the  specimen;  it  first  forks  at  about  the 
end  of  the  proximal  third  of  the  tegmina,  and  has  three  or  four  longi- 
tudinal branches,  simple,  deeply  forked,  or  comi)ound.  The  externo- 
median  vein,  very  strongly  arcuate  in  the  proximal  third  of  the  teg- 
mina, is  thereafter  straight  and  has  but  three  simple,  subequidistant 
branches  parallel  to  the  main  scapular  vein,  the  first  arising  a  little 
before  the  middle  of  the  tegmina.  The  internomedian  vein  is  straight 
beyond  the  proximal  third  of  the  tegmina  and  terminates  only  a  little 
before  the  distal  third  of  the  same,  with  four  straight  obhque  branches, 
the  first  very  deeply  forked,  the  otliers  simple.  The  anal  furrow  is 
gently  arcuate  beyond  the  very  strongly  arcuate  base  and  ends  with 
the  proximal  third  of  the  tegmina;  the  veins  are  few,  simple,  and  bent 
arcuate.  The  veins  are  discolored  with  black  on  a  blackish  castaneous 
erround,  and  there  is  everywhere  a  feeble  tracery  of  cross  line&:  l^ 
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Length  of  fragment,  13.5  mm. ;  probable  length  of  tegmina,  15.5  mm.  ^ 
breadtii,  6.75  mm. 

This  species  is  slenderer  than  those  which  here  follow  it,  due  to  the 
tapering  of  the  tegmina  beyond  the  basal  third,  and  is  remarkable  for 
the  downward  course  of  the  scapular  vein,  which  carries  it  below  the 
apex  of  the  tegmina. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va» 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2147a. 

17.  Gebablattina  lata  sp.  nov. 

PI.  XI,  lig.  2. 

Eepresented  by  a  single,  almost  perfect  specimen  of  one  of  the  teg- 
mina; this  is  only  twice  as  long  as  broad,  of  somewhat  regular  obovate 
form,  the  costal  margin  pretty  regularly  arcuate,  the  apex  broadly 
rounded,  the  inner  margin  straight.  The  mediastinal  area  is  tolerably 
broad  and  extends  to  beyond  the  middle  of  the  apical  third  of  the 
tegmina,  tapering  only  in  its  extreme  portion,  where  the  mediastinal 
vein,  hitherto  parallel  to  the  costal  margin,  curves  rather  strongly 
upward ;  the  area  is  filled  with  simple  or  simply  and  not  deeply  forked, 
strongly  oblique  nervules,  rather  few  in  number  but  somewhat  closely 
crowded  by  their  obliquity.  The  scapular  vein,  first  forking  but  little 
before  the  middle  of  the  tegmina,  is  strongly  sinuous,  with  four,  at  origin 
rather  distant  branches,  which  are  arcuate  and  upcurved  and  mostly 
simple  and  closely  crowded.  The  externomedian  vein  is  even  more 
strongly  sinuous,  with  but  three  simple  or  forked  branches,  occupying 
on  the  dpical  margin  from  the  extreme  apex  downward  even  less  space 
than  do  the  scapular  nervules  above  the  apex.  The  internomedian  vein 
is  similarly  sinuous  and  parallel  to  the  externomedian,  and  has  seven 
generally  simple,  sometimes  simply  forked,  oblique,  nearly  straight  or 
gently  arcuate  branches,  the  area  itself  rapidly  narrowing  beyond  the 
base.  The  anal  area  is  very  gently  vaulted  with  a  strongly  impressed, 
arcuate,  anal  furrow,  terminating  at  about  the  end  of  the  basal  two- 
fifths  of  the  tegmina;  the  anal  veins  are  few,  distant,  strongly  arcu- 
ate, and  subparallel  to  the  anal  furrow.  The  surface  of  the  tegmina 
is  uniformly  piceous  throughout,  and  well  marked  with  pronounced 
but  exceedingly  delicate  and  closely  crowded  tremulous  cross  lines. 

Length,  12.5  mm.;  breadth,  6.25  mm. 

Represented  by  one  specimen  from  the  Waynesburg  coal  (Lower  Per- 
mian) of  Cassville,  W.  Va.,  in  the  collection  of  Mr.  E.  D.  Lacoe,  bearing 
the  number  2148a. 
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18.  Gebablattina  botundata  sp.  nov. 
PL  XI,  fig.  3. 

This  species,  represented  by  a  single  specimen  broken  at  base,  closely 
resembles  G.  latam  general  appearance,  having  precisely  the  same  form 
exce])t  a  straighter  costal  margin,  and  being  of  the  same  size.  It  is 
slightly  more  than  twice  as  long  as  broad,  with  the  costal  margin 
straight  in  the  middle  half,  the  apex  very  broadly  rounded,  and  the  anal 
margin  straight  before  the  apical  curve.  The  mediastinal  vein  is  almost 
perfectly  straight,  so  that  the  area  is  triangular  and  terminates  barely 
before  the  middle  of  the  distal  half  of  the  tegmina;  the  branches  of  the 
vein  are  rather  few,  mostly  simple,  straight  and  oblique.  The  scapular 
vein  is  gently  sinuate  and  terminates  exactly  at  the  apex  of  the  tegmina; 
it  first  forks  just  before  the  end  of  the  proximal  third  of  the  tegmina, 
and  by  the  middle  of  the  tegmina  has  sent  out  three  longitudinally 
oblique,  simple,  doubly  forked,  or  compound  branches,  and  itself  forks 
once  near  the  tip,  so  that  nearly  a  dozen  branches  fall  on  the  upper  half 
of  the  rounded  apical  margin  of  the  tegmina.  The  extemomedian  vein 
is  similarly  sinuate  and  emits  three  variably  forked  branches,  farther 
from  the  base  than  the  scapular  branches,  but  nearly  as  numerous  on 
the  margin  as  they.  Internomedian  vein  broadly  arcuate  but  reaching 
out  to  the  same  distance  as  the  mediastinal  vein,  with  four  or  five  simple, 
nearly  straight,  oblique  branches,  traced  with  exceptional  fineness  on 
the  stone.  Anal  furrow  not  very  deeply  incised,  straight  beyond  the 
arcuate  basal  x>ortion,  striking  the  margin  not  far  before  the  middle  of 
the  tegmina;  the  anal  area  is  obliterated.  With  the  exception  of  the 
internomedian  area,  the  veins  are  rather  deeply  incised  and  black, 
though  not  margined,  and  the  whole  of  the  surfaee  of  the  tegmina  is 
nearly  black;  there  is  a  feeble  sign  or  two  of  transverse  cross  lines  in 
the  apical  part  of  the  tegmina. 

Length  of  tegmina,  lOmm. ;  breadth,  4.9. 

This  species  is  readily  distinguished  from  O.  lata^  its  nearest  ally,  by 
the  straight  mediastinal  vein  and  arcuate  instead  of  sinuate  interno- 
median vein. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  E.  D.  Lacoe,  No.  2149a. 

19.  Gebablattina  ovata  sp.  nov. 
PI.  XI,  fig.  4. 

The  only  fragment  preserved  is  broken  at  the  base  of  the  tegmina, 
but  their  shape  can  almost  certainly  be  restored,  showing  them  to  have 
been  of  a  very  distinctly  ovate  form,  about  twice  as  long  as  broad,  with 
the  costal  margin  very  regularly  and  rather  strongly  convex  and  the 
inner  margin  equally  convex  in  the  apical  half,  producing  an  ovate 
tip.     The  mediastmal  veiu  is  sinuous  and  terminates  at^aboi^  the 
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middle  of  the  apical  half  of  the  tegmina,  is  rather  distant  from  the 
margin,  and  ha«  but  four  or  five  simple  or  simply  forked  and  rather 
long,  rather  oblique  branches.  The  scapular  vein  is  rather  strongly 
sinnons,  terminates  barely  above  the  apex  of  the  tegmina,  begius  to 
fork  at  some  distance  before  the  middle  of  the  tegmina,  and  has  four 
simple,  in  one  case  deeply  forked,  nearly  straight  but  slightly  sinuous, 
obliqne  branches.  The  externomedian  vein,  beyond  the  arcuate  base, 
is  nearly  straight,  begins  to  fork  at  about  the  middle  of  the  tegmina, 
and  has  four  simple  or  medially  forked,  straight,  longitudinal  branches. 
The  internomedian  vein  is  parallel  to  the  externomedian,  and  terminates 
in  the  middle  of  the  apical  two-fifths  of  the  tegmina,  with  five  straight 
or  gently  arcuate,  obhqu^,  distant  branches,  of  very  unequal  length, 
since  the  area  rapidly  narrows  from  base  to  apex.  Only  a  little  of  the 
anal  ftirrow  can  be  seen,  but  it  plainly  terminates  but  a  little  way  before 
the  middle  of  the  inner  border.  The  surface  of  the  tegmina  is  uniform 
in  coloring  and  transversely  cross  lined,  as  in  the  preceding  species. 

Length  of  fragment,  13.5  mm. ;  probable  length  of  tegmina,  14.5  mm. ; 
width,  7  mm. 

This  species  is  closely  allied  to  O.  lata,  but  is  of  a  distinctly  different 
form  from  the  tapering  of  the  apical  half  of  the  tegmina,  which  is 
scarcely  in  the  least  perceptible  in  the  preceding  species^  the  veins 
again  are  more  longitudinal  and  less  arcuate,  and  the  neuration  is  also 
more  scant. 

The  single  specimen,  represented  by  obverse  and  reverse,  comes  from 
the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va.,  and  is  in 
the  collection  of  Mr.  B.  D.  Lacoe,  bearing  the  number  2150  a-6. 

20.  Gbbablattina  minima  sp.  nov. 

PI.  XI,  fig.  6. 

The  tegmina  would  be  pretty  regularly  elliptical  in  form  were  it  not 
for  the  square  shoulder  formed  by  the  anal  area,  but,  disregarding  that, 
would  taper  more  apically  than  basally.  The  costal  margin  is  very 
regularly  and  considerably  arcuate,  but  more  strongly  at  base  than  at 
apex;  the  inner  margin  is  nearly  straight  to  the  middle  of  the  distal 
half  of  the  tegmina  and  then  is  as  arcuate  as  the  costal  margin,  form- 
ing a  bluntly  subacuminate  tip;  the  tegmina  are  scarcely  more  than 
twice  as  long  as  broad  and  exceptionally  small  for  a  Paleozoic  cock- 
roach, being  indeed  the  smallest  known  in  this  country,  except  one 
Permian  species.  The  mediastinal  area  is  of  excessive  breadth,  reach- 
ing almost  to  the  middle  line  of  the  tegmina,  at  its  widest  expansion; 
the  vein  is  rather  strongly  sinuate  and  reaches  almost  to  the  middle  of 
the  distal  fourth  of  the  tegmina;  its  branches  are  subparallel,  oblique, 
gently  arcuate,  generally  simple  but  sometimes  deeply  forked,  and 
about  a  dozen  in  number.  The  scapular  vein  is  insignificant  and  closely 
parallel  to  the  mediastinal  vein;  it  forks  only  just  before  the  middle  of 


128  AMERICAN   FOSSIL   COCKROACHES. 

the  distal  half  of  the  tegmina  and  has  but  two  simple  branches,  occapy- 
ing  on  the  margin  only  half  the  narrow  space  lying  between  the  end 
of  the  mediastinal  area  and  the  extreme  apex  of  the  tegmina.  The 
externomedian  vein  is  also  sinuate  in  the  same  sense,  first  forks  at 
about  the  middle  of  the  tegmina,  and  has  only  three  simple  or  forked 
branches,  widely  separated  at  base.  The  intemomedian  vein  is  com- 
pound; its  principal  portion  is  nearly  straight,  but  at  the  middle  of  the 
tegmina  it  has  a  superior  apically  forked  branch  which  extends  its  area 
farther  out  than  the  mediastinal  area,  the  main  stem  having  half  a 
dozen  rather  distant,  parallel,  transversely  oblique,  nearly  straight,  con- 
stantly shortening  branches.  The  anal  furrow  is  distinctly  impressed^ 
but  more  by  the  moderate  vaulting  of  the  anal  area  than  by  its  own 
incision,  is  very  strongly  and  regularly  arcuate,  and  strikes  the  margin 
at  about  the  distal  end  of  the  second  fifth  of  the  tegmina;  the  anal 
veins  are  numerous,  closely  crowded,  subsinuate,  parallel,  longitudi- 
nally oblique  and  mostly  simple.  The  surface  of  the  tegmina  is  black 
and  in  places,  particularly  in.  the  intemomedian  area,  there  are  the 
feeblest  possible  traces  oi  excessively  fine  and  closely  crowded  straight 
cross  lines. 

Length  of  tegmina,  9.75  mm.;  breadth,  4.7  mm. 

This  species  is  most  nearly  allied  to  O.  ovata^  but  the  shape  of  the 
tegmina  and  the  relative  imi>ortance  of  the  mediastinal  and  intemome- 
dian areas  are  very  different. 

The  single  specimen  known,  with  its  reverse,  is  completely  preserved, 
and  was  obtained  by  myself  in  the  Lower  Barren  Goal- measures  of  Ohio, 
less  than  100  feet  above  the  crinoidal  limestone,  in  the  valley  of  Wills 
Creek,  Eichmond,  Jefferson  County.  Nos.  2183  and  2184,  United  States 
Geological  Survey. 

21.  Gbrablattina  fascigeea. 

Blattinafascigera  Scudd.,  Proc.  Bost.  Soc.  Nat.  Hist.,  XIX,  23S-239  (1878). 
Gerablaitina  fasdgera  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  113-115,  pi.  6,  figs  1 
2  (1879)  J  Fobs.  Ins.  N.  A.,  I,  133-135,  pi.  6,  figs.  1,  2  (1890). 

This  is  the  oldest  known  Paleozoic  cockroach. 

From  the  InterconKlomerate  or  Millstone  Grit  of  Campbell's  Ledge, 
near  Pittston,  Pa. 

11.  Genus  ANTHRACOBLATTINA. 

Anthraooblattina  Scadd.,  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  87-88  (1879);  Foss.  Idb. 
N.  A.,  I,  107-108  (1890). 

This  is  rather  a  characteristic  European  type  of  BlattinariaB,  for  it 
there  holds  a  second  place,  while  of  the  fourteen  known  species  only 
two  are  American.  The  geologic  range  is  the  same  in  the  two  coun- 
tries, and  though  in  Europe  it  culminates  toward  the  close  of  the  Car- 
boniferous period,  the  culmination  is  in  no  sense  striking,  as  it  is  in 
some  genera.     In  our  own  country  one  of  the  species  occurs  in  the 
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Lowest  Productive  Goal- measures  of  the  Western  Interior  coal-basin  i^ 
Missouri,  the  other  in  the  Permian  of  We^t  Virginia.  The  genus  lias 
not  before  been  recognized  in  America. 

Table  of  the  speciet  of  AnthracoblatUna, 

Large  species^  the  tegmina  exceeding  25  mm.  in  length;  scapular  vein  first  forking 
far  earlier  than  the  exterDomedian 1 .  A.  amerioana^ 

Small  species,  the  tegmina  less  than  12mm.  In  length;  scapular  and  externomedian 
veins  iirsc  forking  at  about  the  same  distance  from  the  base 2.  A.  virginiensis, 

1.  ANTHBACOBLATTINA  AMERICANA  Sp.  UOV. 
PI.  XI,  fig.  7. 

The  basal  half  or  thereabouts  of  a  large  fore  wing  represents  appaiT- 
ently  a  species  of  Anthracoblattina,  a  genus  hitherto  unknown  in 
America  3  the  form  of  the  tegmina  can,  of  course,  not  be  told  with  c^- 
tainty,  but  I  have  attempted  to  restore  the  probable  outline  from  the 
curves  of  that  portion  of  the  costal  and  inner  margins  which  is  preserved 
and  from  the  course  of  the  principal  veins.  The  tegmina  are  broad  with 
a  broad  well-rounded  shoulder  and  a  gently  arcuate  costal  and  nearly 
straight  inner  margin;  they  are  probably  a  little  more  than  twice  as 
long  as  broad,  and  the  broadest  portion  is  a  little  beyond  the  mid^ 
of  the  anal  area.  The  mediastinal  area  is  remarkably  broad,  occupy!^ 
at  the  base  of  the  wing  fully  one-half  its  width,  narrowing  at  firs);, 
afterwards  remaining  nearly  equal  to  a  little  before  the  middle  of  t^ 
wing,  when  it  tapers  somewhat  rapidly,  and  probably  terminates  je^t 
the  end  of  the  middle  third  of  the  tegmina,  the  vein  having  thus  jBk 
broadly  sinuous  course,  and  throwing  ofi*  at  regular  intervals  a  s^i^ 
(four  or  five  are  visible)  of  long,  straight,  simple,  oblique  branc^^s. 
The  scapular  vein  runs  at  the  extreme  base  as  close  as  possible  besi^ 
the  externomedian  vein,  parts  from  it  before  the  middle  of  the  anal 
area,  and  thereafter  runs  at  first  parallel  to  the  costal  margin;  it  S€^(]^ 
off  its  first  branch  before  the  end  of  the  basal  third  of  the  tegmina,  i^ 
second  a  little  before  the  middle  of  the  tegmina,  the  first  forking  l^ 
fore  the  origin  of  the  second  branch ;  more  than  this  can  not  ceilaiid^ 
be  said  from  the  imperfect  nature  of  the  fragment,  but  it  would  app^^ 
from  the  course  of  the  veins  beside  it  that  it  occupies  on  the  costjjl 
margin  all  the  portion  lying  between  the  mediastinal  area  and  ^ 
extreme  tip  of  the  tegmina.  The  externomedian  vein  is  strongly  arcu- 
ate and  first  forks  opposite  the  first  fork  of  the  first  branch  of  the  soajp- 
ular  vein,  and  from  its  course  and  that  of  the  adjoining  veins  ft 
apparently  forks  longitudinally  in  the  apical  half  of  the  tegmina  ai\d 
occupies  on  the  margin  a  space  considerably  less  than  that  of  %e 
scapular  vein.  The  internomedian  vein  runs  exactly  parallel  to  ^e 
externomedian,  and  apparently  terminates  somewhat  beyond  th^  nod- 
dle of  the  outer  half  of  the  tegmina;  in  the  porti9j^,^^J^|j^lij;g^g^g^  it 
BuU.  124 9  ^ 
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emits  two  compoand,  gently  arcaate  branches,  each  of  them  forking 
doubly  before  the  middle  of  the  tegmina.  The  anal  farrow  is  deeply  and 
sharply  impressed,  very  strongly  arcaate,  almost  bent  at  right  angles 
in  its  proximal  half,  beyond  nearly  straight,  terminating  on  the  margin 
jnst  beyond  the  basal  third  of  the  tegmina^  the  anal  area  is  occupied 
by  but  few  veins  and  these  at  considerable  distance  from  the  anal  far- 
row; they  are  forked  or  doubly  forked,  and  run  in  a  longitudinally 
oblique  direction,  that  nearest  the  anal  furrow  passing  a  little  above 
the  middle  of  the  area  and  somewhat  arcuate  in  the  same  sense  as  the 
anal  furrow. 

Length  of  fragment,  15.5  mm.;  probable  length  of  tegmina,  30  mm.; 
breadth,  14.5  mm. 

The  extreme  width  of  the  mediastinal  area  separates  this  at  once 
from  any  of  the  European  species  of  Anthracoblattina. 
'     From  a  coal  bank  near  Glinton,  Mo.,  belonging  to  the  Lowest  Pro- 
ductive Coal-measures.    Mr.  R.  D.  Lacoe;  one  specimen,  No.  2137a. 

2.  Anthracoblattina  virginiensis. 

PL  XI,  fig.  8. 

A  nearly  perfect  fore  wing  represents  a  second  species,  remarkable 
for  the  brevity  of  the  internomedian  area;  the  tegmina  are  smaller  and 
stouter  than  usual  in  this  genus,  being  but  little  more  than  twice  as 
long  as  broad,  obovate,  probably  with  broadly  rounded  apex;  the  cos- 
tal margin  is  scarcely  arcuate  except  at  the  extremities.  The  medias- 
tinal area  is  distinctly  less  than  one-third  the  breadth  of  the  tegmina, 
at  first  equal,  but  gradually  approaching  the  margin  in  its  distal  half 
by  the  arcuation  of  the  main  vein,  which  reaches  the  border  just  before 
the  middle  of  the  distal  half  of  the  tegmina;  there  are  about  five  longi- 
tudinally oblique,  generally  simple,  nearly  straight  branches.  The  scap- 
ular vein  is  broadly  sinuous,  being  at  the  base  strongly,  at  the  apex 
feebly,  arcuate,  terminating  at  the  apex  of  the  tegmina;  it  first  forks 
well  before  the  middle  of  the  tegmina  and  has  about  four  mostly  deeply 
forked,  feebly  arcuate  branches,  which  have  much  the  direction  of  those 
of  the  mediastinal  area.  The  externomedian  vein  forks  fully  as  soon 
as  the  scapular  vein  and  has  more  branches,  the  first  of  which  is  com- 
pound (the  others  not  fully  preserved).  The  internomedian  area  is 
exceptionally  short  for  an  Anthracoblattina,  the  main  vein  being  rather 
strongly  arcuate  and  terminating  not  far  beyond  the  middle  of  the  teg- 
mina; it  has  four  gently  arcuate  mostly  simple  branches.  The  anal  fur 
row  is  strongly  and  very  regularly  arcuate,  not  very  deeply  impressed, 
and  terminates  not  far  from  the  end  of  the  proximal  third  of  the  teg- 
mina; the  anal  area  is  not  preserved  and  the  other  parts  of  the  imme- 
diate base  are  destroyed.  The  surface  of  the  tegmina  is  finely,  but 
not  very  closely,  cross-lined,  except  in  the  internomedian  and  the  basal 
jwrtion  of  the  externomedian  area,  where  it  is  irregularly  and  not  very 
delicately  reticulate. 
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Length  of  fragment,  10.5  mm.;  probable  length  of  tegmina,  12  mm.; 
breadth,  5.4  mm. 

This  species  differs  from  the  European  species,  but  perhaps  to  a  less 
extent  from  the  single  other  American  species,  in  the  brevity  of  the 
internomediaii  areiu  It  is  the  smallest  species  of  the  genus,  which  con- 
tains some  of  the  largest  of  Paleozoic  cockroaches,  but  it  is  not  much 
smaller  than  the  European  A.  remigiij  from  Cusel. 

From  the  Waynesburg  coal  (Lower  Permian),  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2138  a^h, 

12.  Genus  ITERMATOBLATTiNA. 

HerniatohlattinaS<iVLdd,,Uem,  Boat.  Soc.  Nat.  Hist.,  Ill,  115  (1879);  Foss.  Ins.  N.  A., 
I.  135  (1890). 

This  genus  was  founde<l  upon  a  couple  of  species  from  the  Goal- 
measui-es  of  Germany,  and  one  has  since  been  added  from  the  Scottish 
coal  field.  It  seems  to  be  confined  to  the  uppermost  Carboniferous  beds 
and  the  Permian.    No  American  species  have  yet  been  detected. 

13.  Genus  PROGONOBLATTINA. 

ProgonoblaUhia  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  118-119  (1879);  Fosa.  Ins. 
•       N.  A.,  I,  138-139  (1890). 

This  genus  was  founded  upon  a  couple  of  European  species,  one 
occurring  at  the  very  top  of  the  Carboniferous  series  in  Germany,  the 
other  lower  down,  but  in  the  Productive  Coal-measures  of  Switzerland. 
None  have  since  been  added  in  Europe,  and  until  now  none  have  been 
found  in  America,  but  we  are  here  able  to  add  a  representative  from 
this  country.  It  comes  from  the  Lowest  Productive  Coal-measures  of 
the  Eastern  Interior  coal  field  in  Illinois.  The  American  species,  how- 
ever, departs  less  widely  than  the  European  from  the  other  Palaeoblat- 
tarisB  in  the  more  normal  extent  of  the  internomedian  area,  which  here 
reaches  to  the  distal  end  of  the  middle  third  of  the  tegima. 

PBOaONOBLATTINA  COLUMBIANA. 
PI.  XI,  fig.  1). 

The  tegmina  are  of  a  graceful  form,  very  elongate  oval,  but  with  the 
inner  side  for  the  greater  part  straight,  broadest  at  the  end  of  the 
proximal  third,  tapering  gradually  to  a  rounded,  scarcely  pointed 
apex;  both  tegpina  are  perfectly  preserved,  but  the  neuration  of  one 
is  partly  lost  in  unimportant  places;  the  breadth  is  to  the  length  about 
as  1 :  2.6.  The  costal  margin  is  very  regularly  and  considerably  arcu- 
ate, the  base  ovately  rounded  and  the  inner  margin  straight  for  two- 
thirds  the  length  of  the  tegmina,  unaffected  by  the  anal  area.  The 
mediastinal  area  is  vittate,  the  vein  extending  slightly  beyond  the 
middle  of  the  tegmina  and  the  seven  or  more  branches  mostly  SimplCi 
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but  sometimes  deeply  forked,  increasingly  oblique  distally.  The  scapu- 
lar vein  is  strongly  and  pretty  uniformly  sinuous,  terminating  just 
above  the  apex  of  the  tegmina;  on  one  wing  it  begins  to  branch  far 
toward  the  base  of  the  tegmina  as  in  the  other  species  of  the  genus,  but 
on  the  other  it  does  not  branch  until  about  the  end  of  the  proximal 
third  of  the  tegmina  j  yet  in  the  former  case,  the  right  side,  the  vein  is 
much  less  numerously  branched  than  in  the  other,  although  at  the  same 
time  more  strongly  sinuous,  permitting  by  its  recession  from  the  margin 
space  for  a  larger  number  of  offshoots;  but  on  this  side,  as  also  in  the 
other  species  of  Progonoblattina,  the  branches  are  more  nearly  longitudi- 
nal, by  which  they  are  reduced  in  number;  on  the  left  fore  wing,  on  the 
contrary,  they  are  decidedly  oblique  and  excepting  the  compound  basal 
branch  are  all  simple.  The  main  course  of  the  externomedian  vein  is, 
of  course,  that  of  the  preceding;  it  first  branches  not  far  from  the  mid- 
dle«of  the  tegmina,  its  branches  slightly  arcuate  and  nearly  longitudi- 
nal, the  first  compound,  the  others  simple.  The  internomedian  vein  is 
regularly  and  gently  arcuate  throughout,  terminating  at  about  the  dis- 
tal end  of  the  middle  third  of  the  tegmina,  and  has  five  subequldlstant, 
nearly  straight,  oblique  branches.  The  anal  furrow  is  strongly  and 
regularly  arcuate,  deeply  impressed,  especially  toward  the  base,  and 
strikes  the  margin  a  little  beyond  the  end  of  the  proximal  third  of  the 
tegmina;  the  half  dozen  anal  veins  are  simple,  arcuate,  subeqnidistant, 
parallel. 

The  pronotal  shield  is  also  preserved,  slightly  distorted  by  pressure. 
It  was  apparently  subtruncate  at  base,  less  than  twice  as  broad  as  long, 
strongly  convex  in  front;  it  appears  also  to  have  been  considerably 
vaulted  and  to  have  had  a  large  discal,  transverse,  quadratic  impres- 
sion, nearly  twice  as  broad  as  long,  and  there  is  also  trace  of  a  fiue 
margin ation  around  all  but  the  base. 

The  impression  of  some  of  the  legs,  and  especially  of  the  hind  pair, 
appears,  but  only  enough  to  say  that  they  were  slender  and  of  a  normal 
length. 

Length  from  front  of  pro  thorax  to  tip  of  closed  tegmina,  26  mm. ;  of 
tegmina,  20.75  mm.;  breadth  of  same,  8  mm.;  of  overlapping  tegmina, 
14.25  mm. ;  of  prothorax,  9.75  mm. ;  length  of  hind  femora,  6.*5  mm. ; 
breadth  of  same,  1.75  mm.;  leiigth  of  hind  tibia,  4.5  mm.;  of  tarsi, 
6.5  mm. 

The  single  specimen  known  lies  in  a  natural  position,  with  all  the 
exposed  parts  preserved,  and  occurs  with  its  reverse  in  the  center  of  a 
nodule  from  the  Lowest  Productive  Coal-measures  of  Mazon  Creek, 
Illinois.    It  was  received  for  study  from  Mr.  William  Gurley. 
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14.  Genus  ORYCTOBLATTINA. 

Oryciollattina  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Til,  121-122  (1879);  Fobs.  Ins. 
N.  A.,  1, 141-142  (1890). 

Five  species  of  this  genas  are  now  known — three  from  Europe  and 
two  from  North  America.  The  European  species  are  found  in  later 
rocks  than  the  American,  one  occurring  in  Dyassic,  the  other  two  in 
Upper  Carboniferous  deposits.  One  of  our  two  species,  indeed,  is 
found  in  the  Barren  Coal-measures  of  the  Western  Interior  coal  basin, 
in  Missouri,  but  the  other  in  the  Lowest  Productive  Coal-measures  of 
the  Eastern  Interior  coal  basin  in  northern  Illinois.  The  type  is  a  very 
peculiar  one,  and  the  resemblance  of  one  of  our  species  (the  younger) 
to  the  European  is  very  striking,  although  it  is  still  very  clearly 
distinct;  it  comes  also  from  a  similar  horizon. 

TahJe  of  the  species  of  Oryctoblaitina. 

Scapular  vein  with  its  first  branch  running  close  and  parallel  to  the  mediastinal 
throughout 1.  O.  ooc  dua. 

Scapular  Vein  before  branching  diverging  widely  from  the  mediastinal,  only  its  first 
branch  subparallel  to  the  mediasti  nal 2.  O.  laqueata. 

1.  Obyctoblattina  OCCIDUA. 

Oryctoblaitina  occidua  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  37  (1885);  Mem. 
Bost.  fcJoc.  Nat.  Hist.,  IV, 414-415,  pi.  32,  fig.  3  (1890) ;  Foss.  Ins.  N.  A.,  I,  390-391, 
pi.  24,  fig.  3  (1890). 

Lowest  Productive  Coal-measures  of  Mazon  Creek,  Illinois. 

2.  Obyctoblattina  laqueata  sp.  nov. 

PI.  XI,  fig.  6. 

Tegmina  only.  The  tegraina  are  of  an  elongate  oval  form,  broadest 
at  the  end  of  tlie  basal  third,  considerably  less  than  three  times  as  long 
as  broad;  the  costal  margin  is  strongly  arcuate,  especially  at  base,  the 
inner  margin  gently  arcuate,  the  apex,  which  is  broken,  evidently  fall- 
ing about  the  middle  line,  ])erhaps  a  little  below  it.  The  mediastinal 
vein  runs  at  no  great  distance  from  the  margin,  subpanillel  to  it  but 
gradually  approaching  it,  at  last  somewhat  abruptly,  and  terminates 
just  beyond  the  middle  of  the  tegmina;  it  has  many  simple,  straight, 
slightly  oblique  branches,  those  in  the  basal  halt  interrupted  by  a  series 
of  connecting  cross  veins  which  disturb  their  regularity.  The  scapular 
vein  starts  in  close  proximity  to  the  mediastinal  in  the  basal  fourth, 
diverges  rapidly  from  it  and  thereafter  runs  at  a  wide  distance  from  but 
subparallel  to  it,  terminating  a  little  less  than  midway  between  the  tip 
of  the  mediastinal  vein  and  the  apex  of  the  tegmina,  and  in  this  last 
portion  of  its  course,  from  just  before  the  tip  of  the  mediastinal  vein, 
sends  to  the  border  numerous  very  crowded,  straight,  oblique,  simple 
veins;  just  beyond  its  change  of  course  the  scgf|>uI^yy^ig;tlH'9^s  oflf 
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a  principal  branch,  which  emita  several  inferior  nervules  at  rather 
wide  distances  apart  toward  the  apex  of  the  tegmina;  most  of  these 
branches  are  simple  for  the  greater  portion  of  their  course,  or  they 
may  be  deeply  forked,  so  that  eight  or  nine  nervules  strike  the  mar- 
gin; besides  this,  in  the  interspace  between  the  main  vein  and  its 
principal  branch,  there  is  thrown  off  from  the  upper  side  of  the  priuci- 
l)al  branch  a  short,  widely  diverging  vein.  The  externomediau  vein 
runs  in  a  nearly  straight,  gently  sinuate  course  at  no  great  distance 
from  the  scapular  vein  and  its  lowest  branch  to  the  inner  margin,  at  no 
great  distance  before  the  tip;  it  has  but  a  single  branch,  originating 
opposite  the  first  furcation  of  the  principal  mediastinal  branch,  but  at 
its  origin  obscured  by  the  reticulation  of  the  tegmina  and  distinct 
only  beyond  the  middle  of  the  wing,  at  which  it  divides  into  two  dis- 
tally  branching  veins.  The  internomedian  vein  forks  close  to  the  base, 
its  lower  branch  simple,  straight,  and  running  in  close  proximity  to  the 
anal  furrow,  its  upper  branch  forking  widely  opposite  the  tip  of  the 
former;  the  space  ujjon  the  margin  between  its  forks  as  well  as  between 
these  and  the  lower  branch  is  filled  with  numerous  oblique,  straight, 
closely  crowded  branches  similar  to  the  upper  branches  of  the  nKiiu 
scapular  stem.  The  anal  furrow  is  sharply  but  not  deeply  impressed, 
gently  arcuate  at  the  base,  beyond  nearly  straight;  of  the  anal  veins 
only  a  pair  can  be  seen,  parallel  to  the  anal  furrow  and  not  closely 
crowded.  The  whole  surface  is  covered  with  a  minute  but  sharj)  retic- 
ulation of  cross  veins  forming  cells  which  are  generally  polygonal,  but, 
by  reason  of  the  director  nearly  direct  transversality  of  the  cross  veins, 
mostly  quadrilateral  in  the  scapular  <nnd  anal  areas  and  between  the 
scapular  and  mediastinal  veins,  except  in  the  interspaces  between  the 
straight,  closely  crowded,  marginal  branches  of  both  the  costal  and 
inner  borders,  which  are  free. 

This  species  is  remarkably  similar  to  and  yet  very  distinct  from  O. 
reticulata  of  the  German  coal,  and  is  another  remarkable  instance  of 
the  similarity  of  many  forms  in  the  European  and  American  Coal- 
measures.  The  general  resemblance  is  most  striking,  due  to  the  sharp 
and  minute  reticulation  of  the  tegmina,  the  multiplicity  of  the  short 
branches  which  crowd  the  margin  in  certain  spots,  and  the  general 
form  and  relative  importance  of  the  scapular  vein,  with  its  branches 
almost  wholly  dei)endent  on  not  the  main  vein  but  its  principal  branch. 
It  differs  in  the  very  different  form  of  the  tegmina,  the  lack  of  an  inde- 
pendent curve  to  the  anal  area,  and  in  the  wide  basal  branching  of  the 
internomedian  vein.  As  will  be  seen,  0.  laqueata  bears  a  much  stronger 
resemblance  to  the  European  species  than  to  0.  occidua^  the  only  Ameri- 
can species  hitherto  known. 

Length  of  fragment,  extreme  tip  and  base  being  lost,  17.5  mm.;  prob- 
able length  of  wing,  21  mm.;  brea<lth,  7.5  mm. 

The  single  vSpecimen,  from  the  C<»al  nu»asuies  of  Kansas  City,  Mo., 
was  collected  by  Mr.  Sidney  J.  Hare  about  170  leet  above  the  base 
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of  the  Upper  Barren  Qoal- measures,  and  is  in  the  collection  of  Mr.  B. 
D.  Lacoe,  under  the  number  2136a. 

16.  Genus  POROBLATTINA. 

Forohlattina  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  38-39  (1885). 

First  described  from  the  Triassic  rocks  of  Colorado,  where  three  spe- 
cies occur;  it  has  now  been  found,  not  only  in  the  Permian  of  West 
Virginia,  where  three  more  species  are  found,  but  even  in  the  Barren 
Goal-measures  of  eastern  Ohio,  in  which  two  other  species  are  recognized, 
or  eight  species  in  all.  It  thus  ranges  from  the  Barren  Goal-measures 
to  the  Trias,  and,  as  far  as  yet  appears,  is  an  exclusively  American  type. 

Table  of  the  species  of  Poroblaltina. 

«'.  Mediaatiual  area  extending  weU  beyond  the  middle  of  the  tegmina;  exteruome* 
dian  vem  first  forked  beyond  the  extremity  of  the  anal  furrow. 
&'.  Externomedian  vein  simple,  or,  if  forked,  divided  only  at  extreme  tip. 

1.  P.  longinqua, 

ft>.  Externomedian  vein  more  or  less  and  deeply  forked. 

c'.  Scapular  vein  terminating  at  or  above  the  tip  of  the  tegmina;  internomedian 

vein  and  branches  oblique  and  nearly  straight. 

d\  Mediastinal  area  narrowing  only  near  extremity,  which  reaches  far  beyond 

the  middle  of  the  distal  half  of  the  tegmina;  scapular  vein  sinuous,  its 

branches  almost  longitudinal 2.  P.  gratiosa, 

d^.  Mediastinal  area  narrowing  throughout  distal  half  and  reaching  only  to 
middle  of  distal  half  of  tegmina;  scapular  area  arcuate,  its  branches 

distinctly  oblique 3.  P,  fossa. 

cK  Scapular  vein  terminating  below  the  tip  of  the  tegmina;  internomedian  vein 

and  branches  strongly  arcuate 4.  P.  meieri, 

«-.  MediajBtinal  area  terminating  distinctly  short  of  the  middle  of  the  tegmina; 
externomedian  vein  first  forked  opposite  the  extremity  of  the  anal 
furrow. 
&'.  Scapular  vem  strongly  sinuous,  the  proximal  series  of  branches  simple. 

5.  P.  arcuata. 
d«.  Scapular  vein  gently  sinuous,  the  proximal  series  of  branches  deeply  forked. 
c'.  Externomedian  vein  with  few,  distant,  and  simple  branches. 
<2'.  Internomedian  vem  long,  with  numerous  but  distant  branches. 

6.  P.  lakeHi. 

d^.  Internomedian  vein  short,  with  very  few  branches  7.  P.  okioensis, 

c^.  Externomedian  vein  with  numerous,  crowded,  and  often  forked  branches. 

8.  P.  complexinervis. 

1.    POROBLATTINA  LONGINQUA. 
PI.  XI,  fig,  V2t. 

Although  the  single  specimen  at  hand  is  very  fragmentary  and 
scarcely  shows  a  natural  border  at  any  point,  the  ix)rtion  preserved 
shows  the  larger  part  of  the  neuration  ami  its  most  essential  features, 
which  are  somewhat  strikingly  different  from  those  of  any  other  species. 
Apparently  the  tegmina  were  of  a  slender  ovate  form,  about  two  and  a 
half  times  longer  than  broad,  though  this  is  conjectural.    The  mediae: 


186  AMERICAN   FOSSIL   COCKROACHES. 

trhal  area  is  vittate  and  rather  narrow,  the  vein  with  rather  distant 
gently  arcuate  simple  branches,  and  evidently  ends  well  beyond  the 
middle  of  the  tegmina.  The  scapular  vein  is  gently  and  very  broadly 
sinuous,  and  retreats  so  from  the  costal  margin  as  probably  to  terminate 
at  some  considerable  distance  below  the  apex  of  the  tegmina,  which  is 
one  of  its  striking  peculiarities;  it  first  forks  a  little  before  a  point 
opposite  the  extremity  of  the  anal  furrow,  and  in  the  fragment  has  but 
two  branches,  both  of  which  are  or  mast  be  forked  if  not  compound,  and 
probably  a  third  branch  arises  at  a  long  distance  from  the  second;  all 
these  branches  are  very  longitudinally  oblique.  The  externomedian 
vein  is  simple  as  far  as  it  can  be  traced,  which  is  through  at  least  three- 
fourths  of  its  course;  it  runs  in  a  sinuous  course,  midway  between  and 
distant  from  the  adjacent  veins.  The  internomedian  vein  is  similarly 
sinuous,  and  in  the  preserved  portion  has  three  (probably  tliere  are  in  all 
four  or  five)  nearly  straight  and  oblique  distant  branches.  The  anal 
furrow  is  feebly  incised,  arcuate,  and  scarcely  bent  in  the  middle,  and 
terminates  probably  well  beyond  the  middle  third  of  the  tegmina;  anal 
veins  not  preserved.  The  iuterncrmedian  veins  are  very  delicate,  the 
others  rather  coarse,  and  all  are  broadly  bordered  on  each  side  with 
carbonaceous  black,  which  in  the  internomedian  area  shows  traces  of 
delicate  cross  lines. 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  22  mm.; 
breadth,  8.5  mm. 

In  the  simple  or  only  apically  forked  externomedian  vein  and  the 
downward  embrasive  sweep  of  the  scapular  vein,  including  the  whole 
apex  of  the  tegmina,  this  species  differs  strikingly  from  all  its  allies. 

Prom  the  Lower  Barren  Ooal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone,  in  the  valley  of  Wills  Greek,  Bichmoud, 
Jefferson  County.    Mr.  S.  Huston;  one  specimen.  No.  111. 

2.  POROBLATTINA  GEATIOSA. 

PL  XI,  fig.  13. 

The  tegmina,  in  the  single  instance  known  nearly  complete,  hardly 
taper  apically,  but  are  slender,  being  fully  two  and  one-half  times 
longer  than  broad,  the  costal  margin  rather  gently  arcuate,  the  inner 
margin  straight,  the  apex  probably  well  rounded.  The  mediastinal  area 
is  vittate  and  tolerably  broad,  extending  to  not  very  far  short  of  the 
apex  of  the  tegmina;  the  vein  has  seven  or  eight  similar,  simple,  strongly 
oblique,  nearly  straight  branches.  The  scapular  vein  is  somewhat  sinu- 
ate and  terminates  at  the  very  apex  of  the  tegmina;  it  branches  early, 
^ell  before  the  tip  of  the  anal  furrow  and  within  the  proximal  fourth 
Sf  the  tegmina;  in  all  there  are  about  five  feebly  arcuate,  longitudinal, 
&ostly  simple  branches,  arising  at  somewhat  unequal  distances  apart. 
The  externomedian  vein  is  very  feebly  sinuous,  longitudinally  oblique- 
^ith  three  straight,  simple  or  forked,  very  longitudinally  oblique  branches 
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arising  at  very  unequal  distances  apart,  the  earliest  a  little  beyond  the 
tip  of  the  anal  furrow.  The  internomedian  vein  is  very  broadly  arcuate 
(too  straight  in  the  figure)  and  ends  before  the  middle  of  the. distal  half 
of  the  tegmina,  and  has  but  three  nearly  straight,  oblique,  simple  or  sim- 
ply forked  branches.  The  anal  furrow  is  lightly  impressed,  rather  regu- 
larly and  rather  strongly  arcuate,  ending  on  the  margin  not  a  great 
way  beyond  the  proximal  fourth  of  the  tegmina;  anal  area  lost.  The 
entire  surface  is  uniformly  carbonaceous  black  and  marked  with  exceed- 
ingly delicate,  closely  crowded  cross  lines. 

Length  of  fragment,  11  mm. 5  probable  length  of  tegmina,  13.5  mm.; 
breadth,  5  mm. 

The  great  length  of  the  mediastinal  area  and  the  infrequent  branch- 
ing of  the  scapular  and  exteruomedian  veins  distinguish  this  species 
from  P.  fossa,  its  nearest  ally.  Its  most  striking  peculiarity  is  the 
behavior  of  the  extemomedian  vein. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2134  (i-b. 

3.  POROBLATTINA  POSSA. 

PL  XI,  fig.  15. 

Tegmina  oblong  ovate  in  form,  much  more  than  two  and  one-half  times 
longer  than  broad,  with  regularly  and  considerably  arcuate  costal  mar- 
gin and  nearly  straight  inner  margin.  The  mediastinal  vein  is  nearly 
straight,  with  a  very  gentle  arcuation  beyond  the  base,  and  reaches 
nearly  to  the  distal  end  of  the  middle  third  of  the  tegmina;  its  branches 
are  straight,  simple,  and  very  longitudinally  oblique.  Beyond  the  base 
the  scapular  vein  is  gently  and  broadly  arcuate,  striking  the  apex  of 
the  tegmina;  it  first  branches  within  the  proximal  third  of  the  tegmina, 
the  branch  doubly  forked,  and  thereafter,  about  the  middle  of  the 
tegmina,  has  three  more  simple  or  forked  branches,  all  parallel  to  those 
of  the  mediastinal  area.  Beyond  the  base  the  extemomedian  vein  is 
straight  and  oblique,  with  three  or  four  forked  or  doubly  forked  lon- 
gitudinal branches,  the  first  thrown  off  at  some  distance  beyond  the 
origin  of  the  first  scapular  branch.  The  internomedian  vein,  beyond 
its  gently  arcuate  base,  is  straight,  parallel  to  the  internomedian  vein, 
and  strikes  the  margin  at  the  distal  end  of  the  middle  fifth  of  the  teg- 
mina; it  has  four  or  five  straight,  oblique,  simple  branches,  the  first 
sometimes  forked.  The  anal  furrow  is  regularly  and  considerably 
arcuate,  but  little  impressed,  and  strikes  the  margin  at  about  the  end 
of  the  proximal  third  of  the  tegmina;  anal  area  not  preserved.  The 
internomedian  veins  are  lightly  impressed  and  delicate,  the  others 
rather  deeply  and  coarsely;  the  surface  is  uniformly  blackish,  and 
there  is  no  trace  of  marking  or  other  sculpture. 

Length  of  better  fragment,  14  mm. ;  probable  length^of  tegmina, 
16.5  mm.;  breadth,  6  mm.  uigmzeoDy  vjOOgl>^ 
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This  species  is  most  nearly  allied  to  the  preceding,  from  which  it  dif- 
fers in  the  form  and  length  of  the  mediastinal  area,  the  more  oblique 
and  numerous  scapular  veins,  the  more  strongly  convex  costal  margin, 
and  probably  in  the  form  of  the  apex  of  the  tegmina. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  E.  D.  Lacoe^  two  sx)ecimens,  Nos.  2083  a-&,  c. 

4.   POROBLATTINA  MEIERI. 

JPelrablattina  tueien  Scudd.,  Proo.  Acad.  Nat.  Sc.  Philad.,  1885,  38  (1885);  Mem.  Boat. 
Soc.  Nat.  Hist.,  IV,  465,  pi.  42,  fig.  17'  (1890) ;  Fobs.  Ins.  N.  A.,  I,  441,  pi.  34,  fig.  IV 

(1890). 

This  species  was  wrongly  referred  by  me  to  Petrablattina. 
Triassic  of  Fair  Play,  Colo . 

6.  POBOBLATTINA  AROUATA. 

Poroblatiina  arouaia  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885, 39  (1885) ;  Mem.  Bosk 
Soc.  Nat.  Hist.,  IV,  4ti6,  pi.  41,  fig.  5  (1890);  Foss.  Ids.  N.  A.,  I,  442,  pi.  33,  fig.  5 
(1890). 

•         Triassic  of  Fair  Play,  Colo. 

6.  POROBLATTINA  LAKBSIT. 

Poroblatiina  lakesii  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  39  (1885);  Mem.  Boet. 
Soc.  Nat.  Hist.,  IV,  466,  pi.  41,  tig.  H  (1890);  Foss.  Ins.  N.  A.,  1,442,  pi.  33,  fig.  11 
(1890). 

Triassic  of  Fair  Play,  Colo. 

7.  POROBLATTINA   OHIOENSIS. 

PI.  XI,  fig.  11. 

The  apical  third  or  more  of  the  only  specimen  known  is  unfortu- 
nately lost,  but  the  tegmina  are  very  slender  and  must  have  been 
more  than  three  times  as  long  as  broad;  the  costal  margin  is  very 
slightly  arcuate  beyond  the  base  and  the  inner  margin  straight,  so  that 
the  tegmina  taper  very  slightly  and  probably  had  a  well-rounded  apex. 
The  mediastinal  area  is  very  brief  and  narrow  and  the  main  vein  very 
slightly  arcuate,  ending  but  a  little  beyond  the  proximal  third  of  the 
tegmina,  with  three  or  four  longitudinally  oblique,  simple,  and  straight 
blanches.  The  scapular  is  far  the  most  important  of  the  veins,  with 
a  sinuous  course  through  the  middle  of  the  tegmina,  terminating  at  the 
apex ;  it  sends  out  a  large  number  of  branches,  not  very  crowded,  either 
simj^le  or  deeply  forked,  occasionally  doubly  forked,  the  first  of  which 
is  emitted  far  toward  the  base  of  the  tegmina  or  about  opposite  the 
middle  of  the  anal  area;  the  branches  are  more  or  less  arcuate  and 
oblique.    The  externomedian  vein  is  broadly  sinuous  and  oblique,  and 


>  Erroneoasly  marked  13  on  plate.    See  note  o^  n. 
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in  the  part  preserved  bIiows  but  two  branches,  which  are  simple,  but  in 
all  probability  they  fork  in  the  apical  portion,  as  there  is  abundant 
room  for  it.  The  internomedian  vein  runs  parallel  to  the  externome- 
dian  and  strikes  the  inner  margin  not  far  from  the  middle  of  the  teg- 
mina;  it  is  badly  preserved  and  remarkably  insignificant,  but  probably 
has  one  or  two  short  oblique  branches.  The  anal  furrow  is  deeply 
impressed  at  base,  but  beyond  only  delicately  incised,  pretty  regularly 
and  not  very  strongly  arcuate,  and  strikes  the  inner  margin  beyond  tbe 
proximal  third  of  the  tegmiua;  the  anal  veins  that  can  be  seen  in  the 
portion  most  removed  from  the  furrow  are  arcuate  in  a  sense  the  reverse 
of  that  of  the  furrow,  closely  crowded,  and  most  of  them  deeply  forked. 
The  scapular  veins  are  as  deeply  incised  as  the  anal  furrow;  the  others 
are  more  delicate;  the  whole  surface  is  black,  and  there  is  no  sign  of 
cross  lining. 

Length  of  fragment,  7.5 .mm.;  probable  length  of  tegmina,  11  mm.; 
breadth  at  tip  of  anal  furrow,  3.5  mm. 

The  tegmina  are  peculiar  for  the  insignificance  of  the  internomedian 
area  and  the  contrast)  between  the  two  lateral  halves,  as  to  the  number 
and  prominence  of  the  nervules.  It  bears  no  special  resemblance  to 
any  of  the  others. 

From  the  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  liichmoud,  Jefferson 
Cou4ity.    Mr.  S.  Huston;  one  specimen,  No.  162. 

8.   POROBLATTINA  COMPLEXINEEVIS. 
PI.  XI,  fig.  14. 

The  last  species  of  Poroblattina  is  represented  by  a  single  specimen 
of  one  of  the  tegmina,  perfect  in  every  part  excepting  insignificant 
fractures  Irom  the  base  and  tip.  The  tegmina  are  of  a  very  graceful 
subovate  form,  with  well  rounded  outlines,  nearly  two  and  three-quarters 
times  as  long  as  broad;  the  costal  margin  is  considerably  and  very 
regularly  convex,  the  inner  margin  straight  except  at  base  and  tip,  the 
apex  well  rounded  and  subacuminate;  the  tegmina  are  crowded  with 
nervures.  The  mediastinal  area  is  short  and  narrow,  terminating  at 
the  distal  ena  of  the  second  fifth  of  the  tegmina,  the  vein  with  four  or 
five  oblique  simple  branches.  The  scapular  vein  is  broadly  and  gently 
sinuous,  terminating  a  little  above  the  apex,  with  six  or  seven  tolerably 
straight,  oblique,  generally  forked  branches,  arising  subequidistantly, 
the  earliest  about  opposite  the  middle  of  the  anal  area.  The  externo- 
median  vein  is  very  peculiar;  simple  and  arcuate  until  beyond  the  tip 
of  the  anal  area,  it  appears  here  to  throw  off  numierous  branches  on 
each  side  as  it  runs  toward  a  i>oint  as  far  below  the  apex  as  the  tip  of 
the  scapular  vein  is  above  it;  but  in  reality  it  runs  parallel  to  the 
internomedian  vein  (as  in  the  other  species  of  the  genus),  while  one  of 
JXs  middle  branches  is  complexly  compound,  spreading  fan-shaped  with 
numerous  offshoots  filling  the  lower  apical  portion  of  the  tegmina,  the 
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other  branches  before  and  after  it  being  nsnally  simply  forked.  The 
internomedian  vein  is  broadly  arcaate,  though  nearly  straight  in  its 
middle  half,  and  terminates  somewhat  beyond  the  middle  of  the  teg- 
mina;  it  has  a  number  of  feebly  sinuous,  straight  and  oblique,  crowded 
branches.  The  anal  furrow  is  deeply  impressed,  at  least  at  base,  and 
strongly  arcuate,  terminating  on  the  inner  margin  scarcely  beyond  the 
proximal  third  of  the  tegmina;  the  anal  veins  are  very  numerous,  mostly 
simple  and  arcuate,  less  so  and  more  crowded  away  from  the  anal 
furrow.  The  anal  and  internomedian  veins  are  delicately  traced,  the 
others  more  pronounced;  the  whole  surface  is  carbonaceous  black,  and 
shows  nowhere  any  sign  of  cross  lines. 

Length  of  tegmina,  16.75  mm.;  breadth,  6.25  mm. 

This  species  resembles  the  Triassic  species  more  than  do  any  of  the 
other  Paleozoic  forms,  but  it  differs  widely  from  them  and  indeed  from 
all  the  others  in  the  crowded  venation,  and  in  the  complicated  distri- 
bution of  the  externoniedian  branches. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2135  a-2». 

16.  Genus  PETRABLATTINA. 

Petrablattina  Scuad.,  Mem.  Host.  Soc.  Nat.  Hist.,  Ill,  123-124  (1879) ;  Foss.  Ins.  N.  A., 
I,  143-144  (1890). 

This  is  a  second  genus  found  both  in  Paleozoic  and  Mesozoic  rocks. 
One  Triassic  species  formerly  referred  here  really  belongs  in  Poroblat- 
tina  (P.  meieri)j  but  PetrabL  cequa  from  the  same  rocks  undoubtedly 
belongs  here.  One  of  the  other  two  American  species,  like  the  single 
European  species,  occurs  in  the  Permian  (of  West  Virginia) ;  the  other, 
on  the  contrary,  is  a  far  older  form,  coming  from  probably  the  Lowest 
Productive  Coal-measures  in  the  Acadian  coal  basin,  near  the  upper 
limit  of  the  Millstone  Grit. 

Table  of  the  species  of  Petrahlattiva. 

a*.  Mediastinal  area  reaching  much  beyond  the  middle  of  the  tegmina;  intemooae- 

dian  area  ^^holly  within  the  basal  half  of  the  tegmina 1.  P.  sepulta. 

d^.  Mediastinal  area  reaching  scarcely  or  not  beyond  the  middle  of  the  tegmina; 
internomedian  area  extending  more  or  less  into  the  distal  half  of  the  tegmina. 
&>.  Scapular  vein  terminating  at  the  tip  of  the  tegmina;  internomedian  area  reach- 
ing but  little  beyond  the  middle  of  the  tegmina 2.  P.  hastata, 

b*.  Scapular  vein  terminating  far  before  the  tip  of  the  tegmina;  intemomi  dian 
area  reaching  well  beyond  the  middle  of  the  tegmiqa 3.  P,  €eqma, 

1.  Petrablattina.  sepulta. 

Blattina  sepulta  Scndd.,  Proc.Amer.  Assoc.  Adv.  Sc,  XXIV,  B,  111,  fig.  2  (1876);  Can. 

Nat.,  n.  s.,  VIII,  89-90,  fig.  2  [1]  (1876). 
Petrablattina  sepulta  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  125-126,  pi.  6,  fiig.  7  (1879) ; 

Foss.  Ins.  N.  A.,  1, 145-146,  pi.  6,  fig.  7  (1890). 

From  the  very  Lowest  Productive  Coal-mea8iipi3d0f  vSj^Ap^uiJ^J^P^ 
"Breton  island. 
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2.  PETEABLATTINA  HASTATA. 

PI.  XI,  fig.  10. 

The  tegmina  are  of  a  subtdaugular  shape,  aboat  two  and  one-half 
times  longer  than  broad,  tapering  rather  rapidly  almost  from  the  base, 
the  costal  margin  gently  convex,  the  inner  margin  nearly  straight.  The 
apex  is  broken  in  the  only  specimen  seen,  bat  ma^t  have  been  more  or 
less  pointed,  and  probably  rounded  as  represented  in  the  figure.  The 
mediastinal  area  is  moderately  broad  and  short,  not  extending  to  the 
middle  of  the  tegmina,  with  five  or  six  mostly  simple,  nearly  straight, 
oblique  branches.  The  scapular  vein  is  broadly  sinuous,  running 
beyond  the  proximal  third  of  the  tegmina,  through  the  middle  of  the 
same,  and  terminating  at  or  scarcely  above  the  apex;  it  branches  early, 
before  the  end  of  the  proximal  third  of  the  tegmina,  the  first  branch 
simple,  the  others  compound  or  forked,  so  that  probably  ten  or  twelve 
nervules  strike  the  margin,  and  all  are  nearly  longitudinal.  The  exter- 
nomediau  vein  is  strongly  and  pretty  regularly  arcuate,  striking  the 
inner  margin  scarcely  beyond  a  point  opposite  the  tip  of  the  mediasti- 
nal vein,  and  having  three  simple  or  npically  forked  branches  which 
are  nearly  longitudinal,  but  descend  slightly  toward  the  inner  margin, 
the  proximal  branch  arising  well  beyond  the  middle  of  the  vein.  The 
int^rnomedian  vein  is^parallel  to  the  externomedian  and  has  but  two 
forked  and  arcuate  branches.  The  anal  furrow  is  similarly  arcuate, 
rather  deeply  impressed,  and  strikes  the  margin  a  little  beyond  a  point 
opposite  the  first  branching  of  the  scapular  vein ;  the  anal  veins  are 
numerous  and  rather  deeply  forked,  more  closely  crowded  proxiinally 
than  distally,  and,  from  forking,  more  crowded  next  the  margin  than 
away  from  it.  The  internomedian  and  anal  veins,  and  especially  the 
former,  are  very  delicately  traced,  while  the  others  are  rather  heavily 
impressed;  the  whole  surface  is  uniformly  coal  black,  and  there  is  no 
trace  of  other  sculpture  than  the  venation. 

Length  of  fragment,  6.5  mm.;  probable  length  of  tegmina,  8.25  mm.; 
breadth  at  end  of  anal  furrow,  3.5  mm. 

In  the  form  of  the  tegmina  P.  hdstata  differs  decidedly  from  either  of 
the  other  species  of  the  genus,  but  in  its  neuration  it  agrees  better  with 
the  Carboniferous  than  with  the  Triassic  species;  all  three  species  are 
widely  different.  It  is  the  smallest  Paleozoic  cockroach  known  from 
this  country. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr,  R.  D.  Lacoe;  one  specimen,  No.  2133  cL-h. 

3.  PETEABLATTINA  ^QUA. 

Fetrablattina  cequa  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  38  (1885) ;  Mem.  BostJ 
Soc.  Nat.  Hist.,  IV,  465,  pi.  42,  fig.  13 »  (1890) ;  Fobs.  Ins.  N.  A.,  I,  441,  pi.  34,  fig.  13. 
(1890). 
Trias  Of  Fair  Play,  Colo. Digitized  by  GoOglc 

>  Erroneously  marked  0  on  the  plate.    See  note  to  p.  87. 
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Genus  LBPTOBLATTINA. 

Leptohlatiima  Woodw.,  Geol.  Mag.,  Dec.  iii,  Vol.  IV,  58  (1887). 

This  is  an  exclusively  European  type  of  cockroach.  Two  species  are 
known,  one  from  the  very  oldest  fcruejCoal-measures,  the  other  i>o8sibly 
from  the  same  or  slightly  younger  rocks. 

DESCRIPTION   OP   THE   HIND   WING  OP  A   GIGANTIC   SPECIES. 

Blattina  Sp. 
PI.  X,  fig.  16. 

A  single  specimen  of  a  hind  wing  of  enormous  size  differs  so  much 
from  any  other  known  that  I  use  for  it,  as  a  convenience  merely,  the 
old  generic  term  Blattina,  as  applied  to  fossil  cockroaches  in  general. 
It  is  nearly  complete,  and  shows  that  the  costal  margin  was  gently  and 
nearly  uniformly  arcuate,  the  inner  margin  very  strongly  and  probably 
uniformly  arcuate,  the  apex  falling  scarcely  below  the  middle  of  the 
upper  half  of  the  wing  and  subacuminate  but  well  rounded.  The  me<li- 
astinal  vein  is  straight,  runs  very  near  to  and  parallel  with  the  margin, 
and  terminates  almost  at  the  distal  end  of  the  middle  third  of  the  wing; 
the  area  is  broken  so  that  only  a  couple  of  apical  branches  can  be  seen. 
The  scapular  vein  is  almost  rigidly  straight  and  terminates  at  some  dis- 
tance below  the  extreme  apex  of  the  wing,  divides  at  the  very  root  into 
two  main  branches  which  again  fork  in  the  basal  fourth  of  the  wing;  the 
branch  lets  of  both  are  superior,  those  of  the  upper  stem  much  the  more 
numerous  and  often  compound,  those  of  the  lower  feeding  that  part  of 
of  the  margin  lying  below  the  apex  and  all  longitudinal,  those  of  the 
upper  stem  apically  arcuate,  especially  in  their  terminal  members.  The 
externoraedian  vein  is  straight  and  runs  through  nearly  the  middle  line 
of  the  wing,  gradually  passing  into  the  lower  half  by  its  divergence  from 
the  scapular,  first  forks  at  about  the  end  of  the  proximal  thiid  of  the 
wing,  and  thereafter  sends  out  arcuate  sublongitudinal  offshoots  on 
either  side  indiscriminately,  which  do  not  fork  before  their  middle.  The 
internomedian  vein  is  bent-arcuate,  subparallel  to  the  externoniedian 
before  that  forks,  is  then  bent,  and  ends  a  very  little  farther  out  than 
the  mediastinal  vein ;  it  has  only  a  couple  of  very  oblique  branches,  the 
the  distal  one  twice  deeply  forked.  Ko  anal  veins  can  be  traced.  The 
interspaces  near  the  apex  show  a  somewhat  irregular  tremulous  cross 
lining,  not  very  crowded. 

Length  of  fragment,  47  mm. ;  probable  length  of  entire  wing,  51  mm. ; 
breadth  of  fragment,  24.5  mm. ;  probable  complete  breadth,  25.25  mm. 

The  complete  correspondence  of  the  long  mediastinal  area  in  this 
wing  to  that  of  Etoblattina  in  the  few  examples  known,  and  the  strong 
probability  that  the  area  in  question  will  be  found  to  be  very  short  and 
perhaps  triangular  in  the  Mylacridiv,  lead  me  to  believe  that  this  wing 
should  be  referred  to  the  Blattinarije  and  not  to  the  Mylacrida*.    Its 
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excessive  size,  which  shows  it  to  belong  to  one  of  the  largest  fossil 
cockroaches  yet  discovered,  would  at  first  seem  to  recall  the  Mylacridae, 
bat  it  should  not  be  forgotten  that  some  species  of  Etoblattina,  snch  as 
JE.  didyma  and  notably  K  illustris^  rival  the  largest  MylacridsB  known. 
The  only  two  species  of  Etoblattina  known  from  the  same  fauna  as  this 
wing  are  of  only  about  one-half  its  size.  It  plainly,  therefore,  belongs 
to  a  species,  the  tegmina  of  which  are  yet  undescribed.  Its  variance 
from  what  we  know  of  the  hind  wings  of  Etoblattina,  liowever,  pre- 
vent our  placing  it,  at  least  for  the  present,  iu  that  genus,  and  it  seems 
best  to  refer  it  simply  to  "Blattina,"  as  a  '* magazine"  genns. 

From  the  Lowest  Productive  Coal-measures  of  Mazon  Creek,  Illinois. 
Mr.  E.  D.  Lacoe,  No.  2038a. 

NEOBI.ATTARI^E 

With  a  few  Triassic  exceptions,  this  division  embraces  all  the  cock- 
roaches which  are  known  from  later  than  Paleozoic  times. 

17.  Genus  NEORTHROBLATTINA. 

Nearthroblattina  Scudd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  108>109  (1885). 

A  genus  confined,  as  far  as  known,  to  the  Triassic  rocks.    Four 
species  have  been  found  in  central  Colorado. 

Table  of  the  species  of  Neorthroblattina, 

a'.  Fore  wings  uot  more  than  two  and  one-half  times  as  long  as  broad :  mediastino- 
scapular  vein  terminating  only  a  little  before  the  tip  of  the  tegmina. 
b\  Internomedian  vein  beginning  to  fork  long  before  the  externomedian  and  of 

equal  importance  with  it 1.  X.  alholineata. 

&*'.  Internomedian  vein  beginning  to  fork  scarcely  or  not  before  the  externnmedian 
and  of  less  importance  than  it. 
o>.  Internomedian  area  terminating  much  farther  from  the  apex  of  the  tegmina 

than  the  mediastino- scapular 2.  JV.  lakesii. 

c^.  Internomedian  area  reaching  out  toward  the  apex  of  the  tegmina  nearly  as 

far  as  the  mediastino-scapular 3.  N.  rotundata. 

a-.  Fore  wings  about  three  times  as  long  as  broad;  mediastino-scapular  area  termi- 
nating long  before  the  tip  of  the  tegmina 4.  N.  attenuata. 

1.  NEORTHROBLATTINA  ALBOLINEATA. 

JSeorthroblaiHna*albolineata  Sondd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  109  (1885); 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  467,  pi.  42,  tigs.  2,  18  (1890);  Foss.  Jns.  N.  A.,  I, 
336,  443,  pi.  34,  figs.  2.  18  (1890). 

Triassic  of  Fair  Play,  Colo. 

2.   NEORTHROBLATTINA  LAKESII. 

Keorthroblattina  lakesii  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  109  (1885);  Mem. 
Bost.  Soc.  Nat.  Hist.,  TV,  467,  468,  pi.  42,  figs.  9,  15'  (1890);  Foss.  Ins.  N.  A.,  I, 
336,  443,  444,  pi.  34,  figs.  9,  15 »  (1890). 

Triassic  of  Fair  Play,  Colo.  r^r^r^ri],> 

^ Digitized  by  VjQQQ  IC 
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3.  Neobthboblattina  BOTUNDATA. 

Keorthroblattina  rotundata  Scadd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  109-110  (1885); 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  467,  468,  pi.  42,  figs.  7,  8  (1890);  Fobs.  Ins.  N.  A., 
I,  .336,  443,  444,  pi.  34,  figs.  7,  8  (1890). 

Triassic  of  Fair  Play,  Colo. 

4.  Neobthroblattina  attenuata. 

Nearihroblaitina  attennata  Scudd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  110  (1885); 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  467,  468^469,  pi.  42,  fig.  1  (1890) ;  Foss.  Ins.  N.  A., 
I,  336,  443,  444-445,  pi.  34,  fig.  1  (1890). 

Triassic  of  Fair  Play,  Colo. 

18.  Genus  SCUTINOBLATTINA. 

Soutinoblattina  Soudd.,  Proc.  Acad.  Nat.  8c.  Philad.,  1885,  110  (1885). 

A  second  genus  confined,  as  yet  known,  to  the  Trias  and  to  central 
Colorado,  where  three  species  occur. 

Table  of  the  $peei€s  of  Scutinoblatiina. 

a'.  Mediastino-scapular  and  extemomedian  veins  having  a  distinctly  sinuous  coarse 
through  the  middle  of  the  tegmina,  both  terminating  below  the  apex. 

(I .  Anal  branches  falling  on  the  hind  margin 1.  S.  brongniarti. 

b'^.  Anal  branches  falling  on  the  anal  furrow 2.  S,  intermedia, 

aK  Mediastino-scapular  and  externomediau  veins  taking  a  straight  course  through 
the  middle  of  the  tegmina,  both  terminating  at  the  tip 3.  S.  recta. 

1.  Soutinoblattina  BBONaNiABTi. 

Scuiinoblatlina  broHgniarti  Scudd.,  Proc.  Acad.  Nat.  Sc.  PhUad.,  1885,  llCKlll  (1885) 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  469,  pi.  42,  fig.  5  (1890) ;  Fobs.  Ins.  N.  A.,  I  370 
445,pl.34,  fig.  5(1890). 

Triassic  of  Fair  Play,  Colo. 

2.  Soutinoblattina  inteemedia. 

Scutinoblattina  intermedia  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  111  (1885) ;  Mem. 
Host.  Soc.  Nat.  Hist.,  IV.,  469,  470,  pi.  42,  fig.  4  (1890) ;  Foss.  Ins.  N.  A.,  1, 370, 445, 
446,  pi.  34,  fig.  4  (1890). 

Triassic  of  Fair  Play,  Colo. 

3.  Soutinoblattina  ebota. 

Scutinoblattina  recta  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  111,  (1885) ;  Mem.  Boet. 
Soc.  Nat.  Hist.,  IV,  469,  470,  pi.  42,  fig.  3, 16^(1890) ;  Foss.  Ins.  N.  A.,  I,  370,  445^ 
446,  pi.  34,  figs.  3,  16  •  (1890). 

Triassic  of  Fair  Play,  Colo. 


'Erroneously  marked  17  on  plate.    See  note  on  p.  87. 

uigiiizeo  Dy 


Google 


1  TEBTUBY   SPECIES.  145 

20.  Genus  ZBTOBOEA. 

a  Bxam.,  Handb.  Entom,  II,  509-510  (1838). 

extant  genns^  recognized  in  the  Tertiary  rocks  of  Colorado. 

Zetoboba  bbunnbbi. 

1  hrunneH  Sondd.,  Tert.  Ins.  N.  A.,  217,  pi.  17,  fig.  12  (1880). 
iary  of  Florissant,  Colo. 

19.  Genus  HOMGEOGAMIA. 

famia  Barm.,  Handb.  Entom.,  II,  490  (1838). 

opical  American  living  type  of  cockroaches;  also  recognized  in 
rtiary  of  Colorado  by  a  single  species. 

nOMCEOGAMIA  YENTBIOSXJS* 

amia  venirio8us  Scadd.,  Ball.  U.  S.  Geol.  Sorv.  Terr.,  I,  447  (1876);  Tert.  Ins. 
L,  218,  pi.  17,  fig.  8  (1890). 

iary  of  Florissant,  Colo. 

21.  Genus  PAEALATDTOIA. 

dia  Saaas.,  Bev.  Mag.  Zool.,  XXXI,  100^101  (1868). 

stinctively  American  type  of  living  cockroaches,  of  which  one 
pecies  occurs  in  the  Tertiaries  of  Wyoming. 

Pabalatindia  saussubei. 

ndia  sauasurei  Scadd.,  Tert.  Ins.  N.  A.,  216,  pi.  6.  fig.  25  (1890). 

ary  of  Green  Biver,  Wyoming, 
Bull.  124 10 
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EXPLANATION  OF  PLATE  I. 

Figs.  1  and  4  are  ft'om  the  originals  of  the  Illinois  geological  sarrey.  Figs.  2, 3,  and 
5  were  drawn  by  J.  Henry  Blake ;  fig.  6  by  J.  H.  Emerton.  All  the  figares  are  magni- 
fied two  diameters,  excepting  figs.  1  and  4,  which  are  of  natural  size. 

Fig.  1.  M3'lacriB  anthracophila ;  pronotom.    Colchester,  111. 

2.  Mylacris  packardii.    Bristol,  R.  I. 

3.  Mylacris  packardii.    Bristol,  R.  I. 

4.  Mylacris  anthracophila;  one  of  the  tegmina.    Colchester,  IIL 

5.  Mylacris  garleyi.    Mazon  Creek,  Illinois. 

6.  Mylacris  elongata  (2014).    Mazon  Creek,  Illinois. 
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EXPLANATION  OF  PLATE  II. 

Figs.  2  to  4  were  drawn  by  J.  Henry  Blake ;  the  others  by  Katherine  Peirson  Rszn- 
say.    All  are  magnified  two  diameters. 
Fig.  1.  Mylacris  ampla  (2021).    Mazon  Creek,  Illinois. 

2.  Promylacris  testudo  (2089).    Mazon  Creek,  Illinois.     • 

3.  Promylacris  harei  (2087).    Kansas  City,  Mo. 

4.  Mylacridffi  sp.    Mazon  Creek,  Illinois. 

5.  Mylacris  antiqna  (2036a).  Mazon  Creek,  Illinois. 

6.  Mylacris  antiqna  (2036&).    Mazon  Creek,  Illinois. 
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EXPLANATION  OF  PLATE  UI. 

All  the  drawings  are  by  J.  Henry  Blake,  and  magnified  two  diametezB. 
Fig.  1.  Promylacris  rigida  (2086).    Mazon  Creek,  Illinoio. 

2.  Paromylacris  f  pluteus  (2040).    Pittston,  Pa. 

3.  Paromylacris  triangularis  (2110).    Mazon  Cr«ek.  Illinois. 

4.  Paromylacris  ampla  (2088).    Mazon  Creek,  Illinois. 
6.  Microblattina  perdita  (2092).     East  Providence,  R.  I. 
6.  Paromylacris  clintoniana  (2151).     Clinton,  Mo. 
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EXPLANATION  OF  PLATE  IV. 

All  the  drawiiij2:8  are  by  J.  Henry  Blake,  excepting  figs.  2  to  4  by  S.  H.  Sondder, 
and  fig.  10  by  J.  H.  Kmerton.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  cliutoniana  (2182).    Clinton,  Mo. 

2.  Etoblattina  lata  (2099).     Caaaville,  W.  Va. 

3.  Etoblattina  sagittaria  (2100).    Cassville,  W.  Va. 

4.  Etoblattina  mediana  (2101).    Cassville,  W.  Va. 

5.  Etoblattina  fossa  (182).     Richmond,  Ohio. 

6.  Etoblattina  ovata  (2102).    Cassville,  W.  Va. 

7.  Etoblattina  scbolfieldi.    East  Providence,  R.  I. 

8.  Etoblattina  debilis  (2103).    Cassville,  W.  Va. 

9.  Etoblattina  patiens  (2104).    Cassville,  W.  Va. 

10.  Etoblattina  strigosa.    Richmond,  Ohio. 

11.  Etoblattina  illustris.    Pawtnoket  (f),  R.  I. 

12.  Etoblattina  detecta  (2106a).    Cassville,  W.  Va. 

13.  Etoblattina  detecta  (2106c).    Cassville,  W.  Va. 
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EXPLANATION  OF  PLATE  V. 

All  the  drawings  are  by  .1.  Henry  Blake,  excepting  figs.  9, 11, 12  by  J.  H.  Bmerton, 
and  figs.  1  and  15  by  S.  H.  Scndder.    All  are  enlarged  two  diameters. 
Fig.  1.  f:t<)blattina  residua  (2131).    Caasville,  W.  Va. 

2.  Etoblattina  sp.     Pawtucket.  R.  I. 

3.  Etoblattina  mncronata  (2105).    Caasville,  W.  Va. 

4.  Etoblattina  exigua  (2107).     Cassville,  W.  Va. 

5.  Etol)lattiua  fiineraria  (2108).     Cassville,  W.  Va. 

6.  Etoblattina  expnncta  (2109).     Cassville,  W.  Va. 

7.  Etobl.'ittiiia  jcJlersoniana  (194).     Richmond,  Ohio. 

8.  Etoblattina  gorhaini.     Pawtncket,  H.  I. 

9.  Etoblattina  aperta  (2066).  Cassville,  W.  Va. 

10.  Etoblattina  clarkii.     Pawtncket,  K.  L 

11.  Etoblattina  faseiata.     Richmond,  Ohio. 

12.  Etoblattina  raniosa  (108).     Richmond,  Ohio. 

13.  Etoblattina  willsiana  (176).     Richmond,  Ohio. 

14.  Etoblattina  beiUMlicta  (183).     Richmond,  Ohio. 

15.  Etoblattina  benedicta  (178).    Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  VI. 

All  the  drawiDgs  are  by  Katherine  Peirson  Ramsay,  excepting  figs.  4  and.  6  by 
J.  H.  Emerton,  and  figs.  5  and  8  by  J .  Henry  Blake.    All  are  magnified  two  diametezB. 
Fig.  1.  Etoblattina  maledicta  (174).    Richmond,  Ohio. 

2.  Etoblattina  male<Ucta  (163).     Richmond,  Ohio. 

3.  Etoblattina  maledicta  (164).    Richmond,  Ohio. 

4.  Etoblattina  funesta  (107).    Richmond,  Ohio. 

5.  Etoblattina  mazona.    Mazou  Creek,  Illinois. 

6.  Etoblattina  tenuis.    Richmond,  Ohio. 

7.  Etoblattina  ezsensa  (161).    Richmond,  Ohio. 

8.  Etoblattina  exsensa  (196).    Richmond,  Ohio. 

9.  Etoblattina  hnstoni  (122).    Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  VII. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  6, 10, 14  to  17  by  Katharine 
Peirson  Ramsay,  and  fig.  13  by  S.  H.  Scadder.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  eakiniana  (2111).    Caesville,  W.  Va. 

2.  Etoblattina  acoabita  (2112).    Cassyille,  W.  Ya. 

3.  Etoblattina  expulsata  (2113a).     Cassville,  W.  Va. 

4.  Etoblattina  expulsata  (2113c).    Cassville,  W.  Va. 

5.  Etoblattina  gratiosa  (2114).    Cassville,  W.  Va. 

6.  Etoblattina  macerata  (2081).     Cassville,  W.  Va. 

7.  Etoblattina  immolata  (2115c).    Cassville,  W.  Va. 

8.  Etoblattina  immolata  (2116a).    CassvUle,  W.  Va. 

9.  Etoblattina  mactata  (2116).    Cassville,  W.  Va. 
10.  Etoblattina  communis  (2117A).     Cassville,  W.  Va. 

Cass vi lie,  W.  Va. 
Cassville,  W.  Va. 
CassviUe,  W.  Va. 
Cassville.  W.  Va. 
Cassville,  W.  Va. 
Cassville,  W.  Va. 
Cassville,  W.  Va. 


11.  Etoblattina  communis  (2117c;. 

12.  Etoblattina  communis  (2117o). 

13.  Etoblattina  communis  (2117a). 

14.  Etoblattina  communis  (21170). 

15.  Etoblattina  communis  (2117^). 

16.  Etoblattina  communis  (2117/). 

17.  Etoblattina  communis  (2117i). 
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EXPLANATION  OF  PLATE  Vlll. 

Figs.  4,  5,7,  9,  12  are  by  J.  Henry  Blake;  figs.  3,  8,  10,  11  by  Katberine  Peinsou 
Ramsey^  nnd  figs.  1, 2, 6  by  J.  H.  Emerton.    All  are  magnified,  two  diameters. 
Fig.  1.  Etoblattina  bastata  (106).     Ricbmond,  Ohio. 

2.  Kti>blattina  margiuata  (117).     Ricbmond,  Ohio. 

3.  Etoblattina  stipata  (123).     Ricbmond,  Ohio. 

4.  Etoblattina  exsecuta  (2120).     Cassville,  W.  Va. 

5.  Etoblattina  arcta  (2118).     Casuville,  W.  Va. 

6.  Etoblattina  gracilenta  (114).     Richmond,  Ohio. 

7.  Etoblattina  gracilenta  (198).     Richmond,  Ohio. 

8.  Etoblattina  angusta  (2080).     Cassvillo,  W.  Va.  | 

9.  Etoblattina  macileuta  (2121).    Cassville,  W.  Va.  | 

10.  Etoblattina  variegata  (49).     Richmond,  Ohio. 

11.  Etoblattina  billiana  (2070).    Mazon  Creek,  Illinois. 

12.  Etoblattina  pripdnlcis  (2119).     Cassville,  W.  Va, 
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EXPLANATION  OF  PLATE  IX. 

AH  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  2  and  14  by  S.  H. 

fig.  18  by  J.  H.  Emerton.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  exilis.    East  Providence,  R.  L 

2.  Etoblattina  rogi  (21226).  .  CaesviUe,  W.  Va. 

3.  Etoblattina  rogi  (2122a).    Cassville,  W.  Va. 

4.  Etoblattina  expugnata  (2085).    Cassville,  W.  Va. 

5.  Etoblattina  obatra  (2128).    Cassville,  W.  Va. 

6.  Etoblattina  eecreta  (2125a).    CassTille,  W.  Va. 

7.  Etoblattina  secreta  (2125o).    Cassyille,  W.  Va. 

8.  Etoblattina  imperfecta  (2124).    Cassville,  W.  Va. 

9.  Etoblattina  invisa  (2126).    CaasvUle,  W.  Va. 

10.  Etoblattina  reliqua.     Pawtacket,  H.  I. 

11.  Etoblattina  latebricola  (2091).    East  Providence,  R.  I. 

12.  Etoblattina  defossa  (2128).    Cassyille,  W.  Va. 

13.  Etoblattina  occalta  (2127).    Cassville,  W.  Vs. 

14.  Etoblattina  recidiva  (2129).    Cassville,  W.  Va. 

15.  Gerablattina  diyersinervis  (2141).    Caasville,  W.  Va. 

16.  Gerablattina  incnlta  (2139).    Cassyille,  W.  Va. 

17.  Gerablattina  perita  (2140).    CassviUe,  W.  Va. 

18.  Gerablattina  apicalis  (112).    Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  X. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  3  and  5  by  S.  H.  Scndder, 
and  fig.  8  by  Katherine  Peiison  Ramsay.    All  are  magnified  two  diameters. 
Fig.  1.  Geiablattina  richmondiana  (169).    Richmond,  Ohio. 

2.  Gerablattina  cassvioi  (2142a).    Cassville,  W.  Va. 

8.  Gerablattina  cassviei  (2142o).    Cawyilley  W.  Va. 

4.  Gerablattina  concinna  (2077a).    Cassville,  W.  Va. 

5.  Gerablattina  concinna  (2077c).    Cassville,  W.  Va. 

6.  Gerablattina  abdicata  (2143).    Caesvlllej  W.  Va. 

7.  Gerablattina  scapnlaris.    Pawtmcket,  R.  I. 

8.  Gerablattina  nniformis  (2082/).    Cassville,  W.  Va. 

9.  Gerablattina  nniformis  (2082a).    Cassville,  W.  Va. 
0.  Gerablattina  nniformis  (2062o).    Cassyille,  W.  Va. 

11.  Gerablattina  nniformis  (20820).    CassviUe,  W.  Va. 

12.  Gerablattina  permanenta  (2144).    Cassville,  W.  Va. 

13.  Gerablattina  permacra  (2188).    Cassville^  W.  Va. 

14.  Gerablattina  eversa  (2145).    Cassville,  W.  Va. 

15.  Gerablattina  dednota  (2146).    Cassville,  W.  Va. 

16.  Gerablattina  fratema.    East  Providence,  R.  I. 

168 


Digitized  by 


Google 


U.  8.  OEOLOQICAL  SURVEY 


BULLETIN  NO.  124   PL.  X 


.^"X, 


^         ' 


v~^ 


^■«'A:-^ 


m 


\m    V  * 


\ 


v" 
11 


/-'' 


14 


jpigitized  by  VjOCJI^TC 


BLATTINARI/E:    SPECIES  OF  GERABLATTINA. 


Digitized  by 


Google 


PLATE   XI. 


169 


Digitized  by 


Google 


EXPLANATION  OF  PLATE  XI. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  1  and  13  by  S.  H.  Scadder, 
figs.  11  and  15  by  Katherine  Peirson  Ramsay,  and  fig.  12  by  J.  H.  Emerton.  All  are 
magnified  two  diameters. 

Fig.  1 .  Gerablattina  radiata  (2147).    Cassville,  W.  Va. 

2.  Gerablattina  lata  (2148).    Cassville,  W.  Va. 

3.  Gerablattina  rotnndata  (2149).    Cassville,  W.  Va. 

4.  Gerablattina  ovata  (2150).    Cassville,  W.  Va. 

5.  Gerablattina  minima  (2183).    Richmond,  Ohio. 

6.  Oryotoblattina  laqueata  (2136).    Kansas  City,  Mo. 

7.  Anthracoblattina  amerioana  (2137).     Clinton,  Mo. 

8.  Anthracoblattina  virginiensis  (2138).    Cassville,  W.  Va, 

9.  Progonoblattina  colmnbiana.    Mazon  Creek,  Illinois. 

10.  Petrablattina  hastata  (2133).    Cassville,  W.  Va. 

11.  Poroblattina  ohioensis  (162>.    Richmond,  Ohio. 

12.  Poroblattina  longinqua  (111).    Richmond,  Ohio. 

13.  Poroblattina  gratiosa  (2134).    Cassrille,  W.  Va. 

14.  Poroblattina  complexinervis  (2135).    Cassville,  W.  Va. 

15.  Poroblattina  fossa  (2083).    CassviUe,  W.  Va. 
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EXPLANATION  OF  PLATE  XII. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  fig.  5  which  is  by  Katherine 
Peirson  Ramsay.  All  are  magnified  two  diameters,  excepting  figs.  8-11  which  are 
of  natural  size. 

Fig.  1.  Ktoblattina  deanensis  (2132&)'.     Forest  of  Dean,  England. 

2.  Etoblattina  sp.     East  Providence,  R.  I. 

3.  Etoblattina  deanensis  (2132o).    Forest  of  Dean,  England. 

4.  Etoblattina  sp. ;  hind  wing.    Cranston,  R.  I. 

5.  Blattina  sp. ;  hind  wing  (2038).    Mazon  Creek,  Illinois. 

6.  Etoblattina  sp. ;  hind  wing  (2084a).    Cassville,  W.  Va. 

7.  Etoblattina  sp. ;  hind  wing  (20846).    Cassville,  W.  Va. 

8.  Body  of  cockroach;  right-side  view  (4941).    Illinois.     (Seep.  25.) 

9.  The  same;  ventral  surface. 

10.  The  same;  left-side  view. 

11.  The  same;  dorsal  surface. 
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THE  CONSTITUTION  OF  THE  SILICATES. 


By  F.  W.  Clarke. 


CHAPTER    I. 

INTRODUCTION. 

In  the  solid  crust  of  the  earth  the  silicates  are  by  far  the  most 
important  constituents.  They  form  at  least  nine-tenths  of  the  entire 
known  mass,  and  comprise  practically  all  of  the  rocks  except  the  sand- 
stones, quartzites,  and  carbonates;  even  these  exceptions  are  commonly 
derivatives  of  the  silicates,  which  break  up  under  various  conditions, 
yielding  simpler  bodies  of  their  own  class,  together  with  free  silica  and 
limestone.  From  a  geological  point  of  view,  therefore,  the  silicates  are 
of  fundamental  importance,  and  a  study  of  their  inner  constitution  may 
be  reasonably  expected  to  shed  light  upon  many  serious  problems. 
For  example,  every  primitive  rock  or  eruptive  mass  contains  an  aggre- 
gation of  siliC/ates,  each  one  of  which  is  capable  of  undergoing  chem- 
ical change  in  accordance  with  limitations  imposed  by  the  structure  of 
its  molecules.  When  these  changes  take  place,  secondary  compounds, 
alteration  products,  are  formed,  and  in  time  the  rock  becomes  trans- 
formed into  new  substances,  quite  unlike  those  which  originally  existed. 
A  knowledge  of  the  processes  which  thus  occur  should  be  applicable 
to  the  study  of  the  rocks,  and  should  ultimately  render  it  possible  so 
to  investigate  a  metamorphosed  mass  as  to  clearly  indicate  its  origin. 
These  processes  are  dependent  upon  chemical  structure,  and  the 
study  of  this  with  regard  to  the  silicates  is  the  purpose  of  the  present 
memoir. 

From  the  standpoint  of  the  chemist  the  problem  under  consideration 
is  one  of  great  importance,  but  also  of  great  difficulty.  Some  of  the 
difficulty  is  real,  some  only  apparent.  At  first  sight  the  natural  sili- 
cates appear  to  be  comi)ounds  of  great  complexity;  but  this  difficulty 
becomes  much  less  serious  after  careful  examination.  Few  of  th^  nat- 
ural silicates  exist  in  even  an  approximately  pure  condition;  many 
that  seem  fresh  have  undergone  traces  of  alteration ;  isomorphons  mix- 
tures are  exceedingly  common ;  and  much  confusion  is  due  to  defective 
analyses.  By  multiplied  observations  these  difficulties  can  be  elimi- 
nated from  the  problem,  but  others  yet  remain  to  be  disposed  of.  The 
organic  chemist,  to  whom  most  of  our  knowledge  of  chemical  structure 
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is  due,  deals  mainly  with  bodies  of  known  molecular  weight,  which  can 
be  measured  by  the  density  of  a  vapor  or  by  cryoscopic  methods.  To 
the  mineral  chemist  such  knowledge  is  not  available,  for  the  comi>ouiids 
which  interest  him  are  neither  volatile  nor  soluble,  and  their  molecular 
weights  can  only  be  inferred.  The  simplest  empirical  formula  of  a  sili- 
cate is  not  necessarily  its  true  formula;  the  latter  may  be  a  multiple 
or  i)olymer  of  the  former;  and  here  we  find  a  difficulty  which  is  at  pres- 
ent almost  insuperable.  Strong  evidence  can  be  brought  to  bear  upon 
this  side  of  the  question,  but  it  is  only  partial  evidence  and  not  finally 
conclusive.  The  case,  however,  is  by  no  means  hopeless^  for  even  the 
partial  solution  of  a  problem  is  better  than  no  solution  at  all.  An 
approximation  is  some  gain,  and  it  is  possible  so  to  investigate  the 
constitution  of  the  silicates  as  to  bring  many  relations  to  light,  devel- 
oping formulae  which  express  those  relations  and  indicate  profitable 
lines  for  future  research. 

The  problem  is  open  to  attack  from  several  points  of  view,  and 
various  methods  of  investigation  can  be  brought  to  bear  upon  it. 
First,  of  course,  the  empirical  formula  of  each  silicate  must  be  definitely 
ascertained,  which  involves  the  discussion  of  sufficiently  numerous 
analyses  and  the  elimination  of  possible  errors  due  to  impurity,  alter- 
ation, and  isomorphous  admixtures.  In  this  work  the  microscope  ren- 
ders important  service  to  the  analyst,  and  makes  his  results  much  more 
certain.  By  the  aid  of  the  microscope  many  snpx>osed  mineral  species 
have  been  proved  to  be  mixtures,  and  the  problem  of  the  silicates  has 
been  thereby  simplified.  Indeed,  the  final  outcome  of  such  investiga- 
tion generally  indicates,  for  any  given  natural  silicate,  simplicity  of 
composition;  and  this  is  what  should  be  expected.  These  compounds 
are,  as  a  rule,  exceedingly  stable  salts,  while  complex  substances  are 
commonly  characterized  by  instability.  The  mineral  silicates  are 
formed  in  nature  under  conditions  of  high  temperature  or  are  deposited 
from  solutions  in  which  many  reactions  are  simultaneously  possible, 
and  these  circumstances  are  strongly  opx>osed  to  any  great  complica- 
tions  of  structure.  Furthermore,  they  are  quite  limited  in  number,  only 
a  few  hundred  at  most  being  known ;  whereas,  if  complexity  were  the 
ruleamongthem,  slight  variations  in  origin  should  produce  corresiionding 
variations  in  character,  and  millions  of  different  ndnerals  would  be 
generated.  That  few  variations  exist  is  presumptive*  evidence  that 
only  few  are  possible,  and  hence  simplicity  of  constitution  is  reason- 
ably to  be  inferred.  In  fact,  we  find  the  same  small  range  of  mineral 
species  occurring  under  the  same  associations  in  thousands  of  widely 
separated  localities;  a  few  typical  forms  containing  a  few  of  the  com- 
monest metals  being  almost  universally  distributed.  The  longer  the 
evidence  is  considered,  the  stronger  the  argument  in  favor  of  simple 
silicate  structures  becomes. 

Having  established  the  empirical  formula  of  a  silicate,  its  physical 
properties  may  next  be  considered;  and  of  these  the  crystalline  form 
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and  the  specific  gravity  are  the  most  important.  From  Identity  of 
form,  or  complete  isomorphism  between  two  species,  we  infer  similarity  . 
of  chemical  structure,  and  the  inferences  thus  drawn  are  often  of  the 
highest  value.  On  the  other  hand,  dissimilarity  of  form  and  identity 
of  composition  indicate  isomerism,  as  for  example  in  the  cases  of 
audalusite  and  kyanite;  and  here  again  we  secure  evidence  which  bears 
directly  upon  the  study  of  chemical  constitution.  From  the  specific 
gravity  the  so-called  molecular  volume  of  a  species  quay  be  computed, 
and  that  datum  gives  suggestions  as  to  the  relative  condensation  of  a 
molecule  in  comparison  with  others  of  similar  empirical  composition. 
For  instance,  leucite  and  jadeite  are  empirically  of  similar  type;  but 
the  latter  has  by  far  the  greater  density,  together  with  superior  hard- 
ness. It  is,  therefore,  presumably  more  complex  than  leucite,  and  this 
supposition  must  be  taken  into  account  in  considering  its  ultimate 
formula. 

From  what  may  be  called  the  natural  history  of  a  mineral,  still 
another  group  of  data  can  be  drawn,  relating  to  its  genesis,  its  con- 
stant associations,  and  its  alterabilicy.  In  this  connection  pseudo- 
morphs  become  of  the  utmost  interest,  and,  properly  studied,  shed 
much  light  upon  otherwise  obscure  problems.  An  alteration  product 
is  the  record  of  a  chemical  change,  and  as  such  has  weighty  signifi- 
cance. The  decomposition  of  spodumene  into  eucryptite  and  albite, 
the  transformation  of  topaz  into  mica,  and  many  like  occurrences  in 
nature,  are  full  of  meaning  with  reference  to  the  problem  now  under 
consideration.  Just  here,  however,  great  caution  is  necessary.  Min- 
eralogical  literature  is  full  of  faulty  records  regarding  alterations,  and 
many  diagnoses  need  to  be  revised.  Pseudomorphs  have  been  named 
by  guesses,  based  upon  their  external  appearance,  and  often  a  com- 
pact mica  has  been  called  steatite  or  serpentine.  In  every  case  an 
alteration  product  should  be  identified  with  extreme  care,  both  by 
chemical  and  by  microscopical  methods;  for  without  such  precautions 
there  is  serious  danger  of  error.  In  each  instance  the  supposed  fact 
must  be  scrupulously  verified. 

Olosely  allied  to  the  study  of  natural  alterations  is  their  artificial 
production  in  the  laboratory;  The  transformation  of  leucite  into  anal- 
cite,  and  of  analcite  back  into  leucite,  is  a  case  in  point,  and  the  admi- 
rable researches  of  Lemberg  furnish  many  other  examples.  Work  of 
this  character  is  much  less  difficult  than  was  formerly  supposed,  and  its 
analogy  to  the  methods  of  organic  chemistry  renders  its  results  highly 
significant.  Atoms,  or  groups  of  atoms,  may  be  split  ofi*  from  a  mole- 
cule and  replaced  by  others,  and  the  information  so  gained  bears  directly 
ui)on  the  question  of  chemical  structure.  With  evidence  of  this  sort 
relations  appear  which  could  not  otherwise  be  recognized,  and  these 
relations  may  be  closely  correlated  with  observations  of  natural  occur- 
rences. 

Evidence  of  the  same  or  similar  character  is  also  furnished  by  the 
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thermal  decomposition  of  silicates,  a  line  of  investigation  which  has 
been  successfully  followed  by  several  investigators.  Thus  garnet,  when 
fused,  yields  anorthite  and  an  olivine;  natrolite  gives  nepheline;  talc, 
upon  ignition,  liberates  silica;  and  the  prolonged  heating  of  ripidolite 
produces  an  insoluble  residue  having  the  empirical  composition  of  spi- 
nel. All  of  these  facts  have  relevancy  to  the  problem  of  chemical  con- 
stitutiou,  and  tlieir  number  could  easily  be  enlarged  by  exi)eriment. 
As  yet  tlie  field  has  been  barely  scratched  ui)on  the  surface;  upon 
deei)er  cultivation  a  goodly  crop  may  be  secured. 

The  artificial  synthesis  of  mineral  species,  with  the  allied  study  of 
crystalline  slags  and  furnace  products,  furnishes  still  more  evidence  of 
pertinent  utility.  But,  here  again,  caution  is  needed  in  the  interpreta- 
tion of  results.  A  compound  may  be  produced  in  various  ways,  and  it 
does  not  follow  that  the  first  method  which  is  successful  in  the  labora- 
tory is  the  method  pursued  by  nature  in  the  depths  of  the  earth.  The 
data  yielded  by  synthesis  are  undoubtedly  helpful  in  the  determination 
of  chemical  constitution,  but  they  furnish  only  a  small  part  of  the  proof 
needed  for  complete  demonstration,  and  their  applicability  to  geological 
questions  is  limited  in  the  extreme.  For  the  latter  purpose  they  are 
only  suggestive,  not  final. 

Supx)ose  now  that  the  empirical  formula  of  a  silicate  has  been  acca- 
rately  fixed,  and  that  a  mass  of  data  such  as  I  have  indicated  are  avail- 
able for  combination  with  it.  Suppose  the  physical  properties  to  be 
determmed,  the  natural  relations  known,  the  alteration  products 
observed,  its  chemical  reactions  and  the  results  of  fusion  ascertained; 
what  then!  It  still  remains  to  combine  these  varied  data  into  one 
expression  which  shall  symbolize  them  all,  and  that  expression  will 
be  a  constitutional  formula.  To  develop  this,  the  established  principles 
of  chemistry  must  be  intelligently  applied,  with  due  regard  to  recog- 
nized analogies.  The  grouping  of  the  atoms  must  be  in  accord  with 
other  chemical  knowledge;  they  must  represent  known  or  probable 
silicic  acids;  and  any  scheme  which  fails  to  take  the  latter  considera- 
tion into  account  is  inadmissible.  Not  merely  composition,  but  func- 
tion also  is  to  be  represented,  and  the  atomic  linking  which  leaves  that 
disregarded  may  be  beautiful  to  see,  but  is  scientifically  worthless.  A 
good  formula  indicates  the  convergence  of  knowledge;  if  it  fulfills  that 
purpose  it  is  useful,  even  though  it  may  be  supplanted  at  some  later 
day  by  an  expression  of  still  greater  generality.  Every  formula  should 
be  a  means  toward  this  end,  and  the  question  whether  it  is  assuredly 
final  is  of  minor  import.  Indeed,  there  is  no  formula  in  chemistry 
to-day  of  which  we  can  be  sure  that  the  last  word  has  been  spoken. 

In  the  development  of  constitutional  formulae  for  the  silicates  it 
sometimes  happens  that  alternatives  oflFer  between  which  it  is  difficult 
to  decide.  Two  or  more  distinct  expressions  may  be  x>ossible,  with  the 
evidence  for  each  so  strong  that  neither  can  be  accepted  or  abandoned. 
In  such  cases  nothing  can  be  done  but  to  state  the  facts  and  await  the 
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discovery  of  new  data,  to  which,  however,  the  formulsB  themselves  may- 
give  clews.  This  sort  of  uncertainty  is  peculiarly  common  among  the 
hydrous  silicates,  and  often  arises  from  the  difficulty  of  discriminating 
between  water  of  crystallization,  so  called,  and  constitutional  hydroxyl. 
If  in  every  silicate  ansJysis  the  state  of  hydration  were  carefully  exam- 
ined, the  conditions  of  dehydration  being  observed  at  diflferent  temper- 
atures, much  of  this  obscurity  would  be  avoided. 

In  discriminating  between  rival  formulae,  one  rule  is  provisionally 
admissible.  Other  things  being  equal,  a  sjrmmetrical  formula  is  more 
probable  than  one  which  is  unsymmetrical.  Symmetry  in  a  molecule 
conduces  to  stability;  most  of  the  silicates  are  exceedingly  stable;  and 
hence  symmetry  is  to  be  expected.  This  rule  has  presumptive  value 
only,  as  an  aid  to  judgment,  and  can  not  be  held  rigidly.  It  expresses 
a  probability,  but  gives  no  proof.  In  a  problem  like  that  of  the  sili- 
cates, however,  even  a  suggestion  of  this  kind  may  render  legitimate 
assistance. 
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CHAPTER   II. 

THE  THEORY  OF  THE  SILICATES. 

If  all  of  the  silicates  were  salts  of  a  single  silicic  acid,  the  problem  of 
their  constitution  would  be  relatively  simple;  but  this  is  not  the  case. 
Many  silicic  acids  are  theoretically  possible,  and  several  of  them  Lave 
representatives  in  the  mineral  kingdom,  although  the  acids  themselves, 
as  such,  are  not  known.  Their  nature  must  be  inferred  from  their  salts, 
and  especially  from  their  ethers,  and  this  side  of  the  problem  is  the 
first  to  be  considered. 

Since  silicon  is  quadrivalent,  its  ortho  acid  is  necessarily  represented 
by  one  atom  of  the  element  united  with  four  hydroxyl  groups,  thus — 
Si(OH)4,  or,  structurally: 

H 

I 

O 

I 
H— O— Si— O— H 

I 
O 

I 
H 

To  this  acid,orthosilicic  acid,  the  normal  silicic  ethers  and  many  com- 
mon minerals  correspond.  Its  normal  salts,  reduced  to  their  simplest 
expressions,  may  be  typically  represented  as  follows: 


Typei. 

Examplei. 

E'4Si04 

(C,H5)4Si04 

Rt'sSiO^ 

MgjSi04 

R«'4(Si04), 

Al4(Si04), 

E'^SiO* 

ZrSi04 

Any  silicate  in  which  the  oxygen  atoms  outnumber  the  silicon  atoms 
by  more  than  four  to  one,  as  for  example  the  compound  Al2Si05,  must 
be  regarded  as  a  basic  salt. 

By  elimination  of  water  orthosilicic  acid  may  be  conceived  as  yielding, 
first,  metasilicic  acid,  H2Si03,  and,  secondly,  the  anhydride,  Si02,  thus: 

Si(OH)4        0=Si=(0H)2        0=Si=0 

Corresponding  to  metasilicic  acid  many  salts  are  known,  but  as  yet 
no  ethers  have  been  certainly  obtained.  The  ethers  first  described  by 
Ebelmen  were  supposed  to  be  metasilicates,  but  all  recent  investiga- 
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tioDS  have  shown  them  to  be  ortho  compotmds,  possibly  more  or  less 
impure.'  Troost  and  Hautefeuille,  however,  have  described  an  ether 
having  the  formula,  (G2Hs)8Si40i2,  which  is  a  polymer  of  a  metasilicate; 
but  its  true  nature  has  not  been  determined.  The  simplest  formuls& 
for  typical  metasilicates  are  as  follows: 


Tspei. 

Example*. 

E',8iO, 

Na,SiO, 

E'-SiOs 

AlgSiO} 

B«'.(8iO,), 

Al,(Si03),» 

E"(8iO,), 

Zr(Si03),* 

By  eliminating  a  molecule  of  water. from  two  molecules  of  ortho- 
silicic  or  metasilicic  acid,  a  disilicic  acid  may  be  produced.  From 
orthosilicic  acid  we  have 

Si=(OH)3 
8i(OH)4  I 

—    H,0     =     O 
Si(OH)4  I 

Si-(OH)3 

or,  He  Sis  O?;  a  sexbasic  acid  of  which  several  ethers  have  been  obtained. 
It  is,  therefore,  a  well-established  acid,  and  a  number  of  silicates  appear 
to  be  salts  of  it.  It  may  be  called  diorthosilicic  acid.  From  metasilicic 
acid,  in  the  same  way,  we  get 

0=8i— OH 
0=Si=(OH),  •  I 

—    H,0    =  O 

0=Si=(0H)2  I 

0=Si— OH 

or  dimetasiUcic  acid,  HsSIsOa.  No  ethers  of  this  acid  are  kuown,  but 
among  its  salts  are  the  minerals  petalite,  milarite,  ptilolite,  and 
mordenite. 

By  a  similar  process,  that  is,  the  elimination  of  water  f^om  three  or 
four  molecules  of  orthosilicic  acid,  a  series  of  tri-  and  tetrasilicic  acids^ 
may  be  theoretically  developed.  These  higher  acids  would  present 
many  possibilities  for  isomerism,  aod  with  their  long  chains  of  atoms- 
would  presumably  be  unstable.  At  all  events,  with  a  single  excep- 
tion, it  is  unnecessary  to  consider  them  in  order  to  account  for  the 
natural  silicates.  The  one  exception  is  the  tetrabasic  acid  H4Si308, 
which  appears  most  notably  in  eudidymite,  the  feldspars,  the  micas, 
and  the  scapolite  group.  The  feldspars  of  this  type,  however,  albite 
and  orthoclase,  are  represented  by  Groth  as  mixed  salts  of  two  other 
silicic  acids,  when  Sit05+Si03=Si308;  so  that  the  trisilicic  acid  in 
question  can  be  left  out  of  consideration.  But  a  general  view  of  the 
whole  field  seems  to  point  to  its  existence;  at  least  greater  simplicity 
is  secured  by  retaining  it  in  the  scheme  of  silicic  acids;  and  that  policy 
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will  be  followed  throughout  this  memoir.  As  opposed  to  Groth's  vie  w^ 
we  have  also  to  consider  the  theory  of  Becker*  that  metasilicates  may 
be  really  mixtures  or  compounds  of  ortho-  and  trisilicates,  with  H,Si04+ 
H4Si3083=:4H,Si03.  This  theory  may  easily  be  pushed  to  an  extreme, 
for  the  weight  of  evidence  shows  that  true  metasilicates  exist;  but  in 
many  cases  it  has  real  significance;  that  is,  mixed  salts  are  kuown 
having  pseudometasilicate  ratios,  and  these  are  most  simply  explained 
by  Becker's  theory,  which,  in  the  case  of  the  micas,  had  been  independ- 
ently developed  by  myself.  As  to  the  constitution  of  trisilicic  acid,  we 
have  no  positive  evidence,  and  at  least  two  independent  structures  are 
conceivable,  thus : 

0=Si-OH 

I 
O 

i 

Si=(OH)2 

I 
O 

I 
0=Si-CH 

and 

(OH)a=Si<^    ^Si^    ^Si=(OH)a 

The  first  of  these  formulsB  has  the  closer  analogy  with  the  formulae 
of  the  other  silicic  acids,  and  is,  tlierefore,  in  default  of  evidence,  to  be 
preferred.  Furthermore,  it  indicates  possibilities  of  isomerism,  such 
as  we  find  in  the  case  of  orthoclase  and  microcline,  a  consideration 
which  is  well  worth  bearing  in  mind. 

So  far,  then,  there  are  five  silicic  iicids  whose  salts  occur  in  the  crust 
of  the  earth.    They  are: 

Orthosilicic  acid Il4Si04 

Metasilicic  acid H^SiOs 

Diorthosilicic  acid HeSiiO? 

Dimetasilicic  acid HjSiiOs 

Trisilicic  acid 11481308 

and  unless  we  admit  the  possible  polymerization  of  metasilicic  acid, 
as  suggested  by  Troost  and  Hautefeuille's  ether,  no  others  need  be 
invoked  in  order  to  account  for  the  facts  which  are  now  available. 
The  possibility  of  other  silicic  acids  is  an  entirely  distinct  question. 

If  the  natural  silicates  were  simple  normal  salts  of  the  five  silicic 
acids  the  problem  of  their  constitution  would  not  be  difficult.  But 
relatively  few  of  the  known  species  are  of  this  description ;  the  greater 
number  are  double  salts,  and  even  triple  replacements  are  not  uncom- 
mon.   Furthermore,  there  are  acid  and  ba^ic  salts  to  be  interpreted, 


*  Am.  Jour.  Sci.,  (3)  XXXVIII.  p.  154,  1889. 
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and  the  latter  class  offers  the  most  serious  difficulties.  A  basic  meta- 
silicate,  for  example,  may  have  the  same  empirical  composition  as  an 
orthosilicate;  so  that  its  ratios,  studied  apart  from  other  evidence,  tell 
nothing  as  to  the  class  in  which  it  belongs.  Take  for  instance  the 
formula  AUSiOs,  which  represents  the  composition  of  three  distinct 
minerals,  andalusite,  sillimanite,  and  kyanite,  and  it  admits  of  several 
different  structural  expressions.  As  a  ba^ic  metasilicate  it  may  be 
written 

Al^^'"''        A<''  /Si03^ 

>0  >Si03     Al — O — Al 

<o         ^<o  ^^^ 

and  as  an  orthosilicate  it  becomes  either 


0=Al-Si04^Al,    or    Si04^      ^( 


If  its  molecular  weight  is  a  multiple  of  that  indicated  by  the  formula 
AlaSiOs,  then  the  possibilities  of  isomeric  structure  become  still  more 
complicated.  Its  composition  alone  does  not  give  its  molecular  struc- 
ture, and  other  evidence,  as  shown  in  the  introduction  to  this  memoir, 
must  be  brought  to  bear  before  the  problem  can  be  even  approxi- 
mately solved.  This  evidence  is  sometimes  available,  sometimes  not, 
as  will  be  seen  in  the  systematic  discussion  of  the  individual  species 
later. 

A  hasty  glance  over  the  entire  field  of  the  natural  silicates  will  show, 
first,  that  many  of  them  are  most  easily  interpreted  as  orthosilicates, 
and,  secondly,  that  by  far  the  greater  number  are  salts  of  aluminum. 
As  regards  both  abundance  and  variety  the  aluminous  silicates  out- 
rank all  the  others,  and  from  the  wide  range  of  composition  which 
they  exhibit  we  can  obtain  clews  to  their  constitution.  In  other  words, 
they  furnish  the  most  evidence,  and  some  of  it  is  of  the  highest  import 
Their  relations  to  one  another  are  oftentimes  cl^ar  and  unmistakable, 
so  that  the  constitution  of  one  salt  is  the  key  to  that  of  a  second;  and 
thus  generalization  becomes  possible. 

If  we  consider  first  the  orthosilicates  of  aluminum,  one  general  rela- 
tion is  easily  made  apparent.  By  a  general  relation  I  do  not  mean  a 
universal  relation,  for  exceptions  are  possible;  but  only  that  many  of 
the  salts  are  connected  by  a  simple  regularity,  or  even  a  law.  To  make 
this  apparent  it  is  necessary  to  recognize  the  fact  that  aluminum  is 
now  properly  regarded  as  a  trivalent  metal,  its  formerly  supposed 
quadrivalency  being  no  longer  admissible.  Formulae  in  which  alumi- 
num appears  as  a  tetrad  are  not  valid;  and  ferric  iron,  which  replaces 
aluminum,  foUows  the  same  rule.  This  point  has  been  made  clear  by 
the  vapor  density  and  cryoscopic  investigations  of  recent  years,  and  is 
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sustained  also  by  the  position  of  aluminum  in  the  x>6riodic  classifica- 
tion of  the  elements. 

This  much  admitted,  the  general  relation  of  which  I  have  spoken  is 
as  follows:  Many,  perhaps  all,  of  the  orthosilicates  of  aluminum  are 
most  simply  represented  as  substitution  deriyativBS  of  the  normsJ  salt 
Al4(  8104)3.  To  illustrate  this  rule  for  present  purposes,  the  folio wing^ 
examples  will  suffice: 

Aluminum  orthosilicate Al4(Si04)3 

Eucryptite Al3(Si04)3Li3 

Nephelite Al3(Si04)3Na, 

Kaliophilite Al3(Si04)3K3 

Muscovite Al3{8i04)3KH2 

Paragonite Al3(Si04)3NaH« 

Andalusite Al3(Si04)3{A10), 

Topaz Al3(Si04)3(AlF2), 

Natrolite Al,{Si04)3N%H4 

Biotite AlaCSiOiisMgKH 

Grossularite Al2(Si04)3Ca3 

Prehnite Al8(Si04)3Ca,H, 

Phlogopite Al(Si04)3Mg3KH» 

These  formulae  express  not  only  the  composition  of  the  minerals,  but 
also  many  facts  concerning  their  relations,  such  as  their  association,  their 
alteration  one  into  another,  and  so  on.  Thus,  topaz  and  andalusite  are 
crystallographically  akin;  both  minerals,  as  well  as  others  in  the  series, 
alter  easily  into  muscovite,  and  these  facts  become  intelligible  in  the 
light  of  the  formulfB  given.  In  the  use  of  the  formulae,  however,  one 
possible  misconception  must  be  avoided.  They  express  a  relationship 
of  constitution,  but  do  not  imply  that  Nature  first  generated  the  normal 
salt  and  then  actually  developed  the  other  compounds  from  it  To 
emphasize  this  point  an  analogy  may  be  drawn  from  organic  chemistry. 
Alizarin,  derived  constitutionally  from  anthracene,  was  originally 
obtained  from  a  glucoside  contained  in  madder  root.  But  nobody  sup- 
poses that  the  maddei;  plant  took  anthracene  as  a  starting  point  from 
which  to  produce  the  dye.  The  constitutional  or  structural  derivation 
is  one  thing;  the  natural  origin  is  quite  aiiother. 

Whether  aluminum  orthosilicate  as  such  exists  in  nature  is  still 
a  matter  of  doubt.  The  rare  mineral  xenolite  has  the  composition 
Al4(Si04)3,  but  it  needs  further  study  before  its  integrity  as  a  species 
can  be  fiilly  recognized.  At  present  the  weight  of  evidence  seems  to 
be  in  its  favor,  but  its  occurrence  is  that  of  a  secondary  mineraL 
Among  the  products  of  primitive  magmas  it  has  not  been  observed. 
As  regards  its  ultimate  constitution  or  chemical  structure,  that  ques- 
tion must  also  be  left  open.  It  can  be  written  structurally  in  several 
ways;  either  with  each  aluminum  atom  linked  with  all  the  Si04  groups 
or  with  only  one  atom  so  connected.    In  a  sense  this  problem  is  anaio- 
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gous  to  that  ojffered  by  the  benzene  ring,  prism,  or  nucIeuB,  a  concep- 
tion of  which  the  utility  is  fully  recognized,  in  spite  of  outstanding 
uncertainties.  For  practical  purjwses,  that  is,  for  the  cciordination  of 
known  facts,  expressions  like  the  following  are  sufficient: 

.8i04^  Al  .Si04=KH,  .Si04i:CaH 

Al  -SiOi^^  Ai        Al  -Si04=Al        Al-Si043CaH 
\siO4~Al  \siO4-  Al  \8i04=Al 

These  expressions  indicate  the  observed  replaceability  of  aluminum 
atoms  by  other  atoms  or  groups,  and  have  no  ulterior  significance.  So 
long  as  their  limitations  are  kept  in  mind  they  are  useful,  but  beyond 
this  it  would  be  unreasonable  to  go.  With  prolonged  discussion  and 
more  evidence  we  may  get  a  deeper  insight  into  the  nature  of  the 
fundamental  molecule ;  at  present,  speculation  concerning  it  would  be 
premature.  The  relations  expressed  are  clear,  no  matter  what  others 
may  be  revealed  in  the  future.  As  a  working  hypothesis,  the  concep- 
tion of  substitution  from  a  normal  salt  may  be  applied  to  many  non- 
aluminous  silicates,  as  in  the  magnesian  series,  the  silicates  of  quadriv- 
alent metals,  and  so  on.  These  iwints  will  be  developed  in  subsequent 
chapters.  In  the  systematic  discussion  I  shall  begin  with  the  orthosili- 
cates,  starting  with  those  of  aluminum,  for  the  reason  that  they  show 
most  clearly  the  evidence  relative  to  structure.  In  a  classification  of 
the  silicates  the  starting  point  would  be  diiBferent,  but  this  is  not  a  classi- 
fication. The  trisilicates  will  be  considered  with  the  orthosilicates,  for 
reasons  which  are  obvious.  In  the  feldspar,  zeolite,  and  mica  groups 
the  ortho-  and  trisilicates  can  not  well  be  separated. 
Bull.  125 2 
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CHAPTER    III. 

THE  ORTHOSILICATES  OF  ALUMINUM. 

I.  THE  NEPHELITE   TYPE. 

If,  ill  iiccordaDce  with  the  ideas  developed  in  the  i)recediug  chapter, 
we  start  out  from  the  normal  salt  Al4{Si04)3,  the  first  and  simplest 
replacement  possible  is  that  of  a  single  aluminum  atom  by  three 
monads,  giving  a  compound  of  the  general  formula  Al3(Si04)3U'3.  This 
formula  represents  several  well-known  minerals,  and  I  propose  to  des- 
ignate it  as  the  nephelite  type.  At  first  sight  it  seems  to  be  reducible 
to  the  simpler  expression  R' AlSi04,  but  that  expression,  as  will  be  seen 
later,  does  not  indicate  all  the  known  relations  of  the  group. 

The  first  three  representatives  of  this  type  are  as  follows: 

Bncryptite Al3(Si04)3Li3 

Nephelite Al3(Si04)3Na3 

Kaliophilite Al3(Si()4)3K3 

These  species  are  all  hexagonal,  are  nearly  equal  in  density,  and  all 
gelatinize  with  hydrochloric  acid.  The  second  and  typical  member  of 
the  series  has  been  made  synthetically,  and  is  then  found  to  have  the 
composition  indicated  by  the  formula.  The  natural  nephelite,  however, 
has  a  composition  which  is  more  exactly  represented  by  the  complex 
formula  R'8Al8Si9034,  in  which  a  little  potassium  appears  among  the 
components  of  R',  while  there  is  an  excess  of  silica  over  the  air.ount 
required  by  theory.  The  potassium  is  doubtless  due  to  an  isomorxihous 
admixture  of  kaliophilite,  and  the  excess  of  silica  can  be  explained  by 
the  presence  of  a  salt  isomeric  with  albite  and  having  the  comi>osition 
Al3(Si30u)3Na3.  This  replacement  of  SiO+bySisOs  appears  to  be  i*om- 
mon  among  the  silicates,  and  its  recognition  clears  up  many  discrep- 
ancies. In  this  case  one  molecule  of  thcj  trisilicate  commingled  with 
fifteen  of  the  ortho-salt  ^^ill  produce  the  divergence  from  normal  com- 
position shown  in  the  analyses  of  natural  nephelite. 

By  direct  alteration  nephelite  passes  easily  into  two  zeolitic  min- 
erals, having  the  subjoined  formuhe: 

Hydroiiephelite Al3(Si04)3Na2H.3H20 

Natrohte Al2(Si04)3Na2H, 

In  natrolite,  two  atoms  of  aluminum  have  been  re)>]aced  by  li\= 
!Na2fl4,  and  this  species,  with  others  of  like  origin,  falls  therefore  into 
another  group.     Still  it  is  desirable  now  to  call  attentioit^to  the  fact, 
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observed  by  Doelter,*  that  natrolite  on  fusion  yields  nephelite.  The 
connection  between  the  two  species  is  unmistakable. 

Eucryptite  and  nephelite  both  alter  with  great  ease  into  muscovite, 
a  potassium  salt  of  which  paragonite  is  the  sodium  equivalent.  Fur- 
thermore, d.  and  G.  Friedel,f  by  heating  finely  divided  muscovite  to 
500^  in  a  solution  of  alkali,  obtained  nephelite  in  crystals.  From  this 
evidence  the  formute  of  muscovite  and  paragonite  become  directly 
related  to  those  of  the  nephelite  series,  thus : 

Nephelite Al3(Si04)3Na3 

Muscovite Al3(Si04)3KH2 

Paragonite Al3(Si04)3NaH2 

Physically,  the  two  micas  have  no  resemblance  to  nephelite,  being 
diiferent  in  form,  slightly  denser,  and  refractory  toward  acids.  The 
relationship  is  purely  one  of  chemical  type,  and  is  established  by  the 
fact  of  alteration  from  one  into  another. 

Through  muscovite  a  connection  is  recognizable  between  the  forego- 
ing species  and  the  two  minerals  audalusite  and  topaz,  whose  simplest 
formulae,  tripled,  may  be  written  as  follows: 

Topaz Al3(Si04)3(  A1F2)3 

Audalusite Al3(Si04)3(A10)3 

Here  we  encounter  the  evidently  univalent  atomic  groups 

F 
-A1=0    and  -Al/ 

\f 

both  of  which  play  au  important  part  in  various  other  minerals.  The 
two  species,  topaz  and  audalusite,  are  closely  allied  crystallograpli- 
ically.  Thoy  have  sensibly  identical  moleculai-  volumes,  and  both 
undergo  alteration  into  muscovite  mica.  In  topaz,  as  shown  by  the 
investigations  of  Penfield  and  of  Jannasch,  liydroxyl  commonly 
replaces  a  part  of  the  fluorine;  hydroxyl  and  fluorine  being  clearly 
isomorphous.  The  formula  given  is  that  of  normal  topaz,  entirely  free 
from  alteration. 

To  sum  up,  we  have  now  eight  definite  species  represented  by  the 
fundamental  type^  Al3(Si04)3R'3,  the  first  substitution  from  the  normal 
orthosilicate  of  aluminum.  Leaving  hydronephelite  on  one  side,  because 
of  its  water  of  crystallization,  the  remaining  seven  species  fall  into  three 
subtypes,  as  follows: 

Nephelite,  Muscovite,  Topaz, 

,Si04_Na3  .8104!  KH2  .Si04r  (A1F2)3 

Al- Si04  =A1  Al- Si04 ^  Al  Al- Si04r:Al 

\siO4FiAl  '\SiO4-Al  \Si04^^^1 

symbols  which  clearly  indicate  the  known  chemical  relations  between 
the  several  minerals.  In  five  of  the  eight  examples  the  simplest  pos- 
_ -^^5^^ 

*  AUgom.  ClieiD.  Minerologie,  p.  183.  t  Bull.  Soc.  Min.,  XIH,  p.  129,  1890. 
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sible  formulae  have  been  tripled,  for  otherwise  the  relationships  which 
exist  could  not  be  structurally  shown.  The  correctness  of  this  pro- 
cedure will  appear  still  more  definitely  in  the  consideration  of  the 
groups  which  follow. 

The  species  sillimanite  is  isomeric  with  andalusite,  but  the  structural 
character  of  the  isomerism  is  not  clear.  The  minerals  komerupine  and 
kryi)totile,  which  will  be  considered  later,  are  iwssibly  also  representa- 
tives of  the  nephelite  tyi)e. 

II.   THE  GABTTET-BIOTITE  TYPE, 

By  this  title  I  propose  to  designate  the  second  series  of  derivatives 
from  the  normal  salt  Al|(Si04)3,  in  which  two  atoms  of  aluminum  have 
been  replaced.  The  general  formula  of  the  type,  obviously,  is 
Al2(Si04)3B'6,  and  in  this  series  bivalent  elements  or  radicles  frequently 
ai)pear.  In  natrolite,  R'6=Na2H4 ;  in  biotite,  E'e=R"«R'2;  and  in  garnet 
R'e  are  entirely  replaced  by  R"3.  There  are,  therefore,  three  subtyi>e8 
to  consider;  one  in  which  all  the  replacing  atoms  are  univalent,  one 
in  which  all  are  bivalent,  and  one  intermediate  between  the  other  two. 

Under  the  first  subtype  three  species  seem  definitely  to  occur,  viz : 

Natrolite Alj(Si04)3Na2H4 

Dumortierite Al2(Si04)3(AIO)6 

Zunyite Al2(8i04)3R'6* 

Natrolite,  as  we  have  already  seen,  may  be  directly  derived  from 
nephelite  by  alteration.  Dumortierite  is  analogous  to  andalusite,  and, 
like  the  latter,  is  orthorhombic.  In  zunyite  B'g  ^  composed  of  the 
groups  — A1=F2,  — Al=Cl2,  and  — Al=(OH)a,  with  i)os8ibly  a  little 
»  A] =0,  and  the  mineral  thus  seems  to  be  chemically  related  to  dumor- 
tierite in  the  same  way  that  topaz  is  related  to  andalusite.  But  topaz 
and  andalusite  have  crystallographic  analogy,  while  zunyite,  being 
isometric,  is  quite  unlike  its  chemical  congeners.  The  species  evidently 
needs  further  study,  but  at  present,  if  we  unite  the  chlorine  in  it  with 
the  fluorine,  it  may  be  provisionally  represented  by  the  expression 

/S  i04^(A102H2)2.AlF2 
Al-  Si04^  ( A102H2)2.  AIF2 
\si04^Al 

This  formula  expresses  the  facts  which  are  now  available,  but  is  not 
conclusive.  Its  isometric  character,  however,  helps  to  connect  zunyite 
with  the  garnet  and  sodalite  groups,  as  has  been  shown  by  Brogger.t 

In  the  second  subtype,  when  E'e  is  partly  comi)osed  of  bivalent  and 
partly  of  univalent  atoms,  two  species  may  be  placed,  thus : 

Prehnite Al2(Si04)3Ca«H2 

Biotite Al2(Si04)3MgjHK 


*  Groth'8  formula,  generalised.  t  Zeit.  Kiyst.  Min.,  XVIII,  p.  200. 
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Possibly  the  tetragonal  sarcollte,  which  has  the  general  tormula  of  a 
garnet  with  the  lime  partly  replaced  by  soda,  may  fall  here  also  f  but  the 
analyses  of  this  mineral  are  ansatisfactory,  and  its  relations  are  still 
ancertain.  Biotite  will  be  more  fully  considered  in  the  special  chapter 
devoted  to  the  mica  group.  Prehnite,  according  to  Doelter,*  decom- 
I)oses  on  fusion,  yielding  the  same  products  as  garnet. 

Under  the  third  subtyx^e  of  this  series  we  find  the  garnet  group  itself, 
together  with  epidote  and  several  related  species.  The  sodalite  group 
is  also  akin  to  garnet  and  to  the  second  subtype,  and  will  be  considered 
in  this  connection  a  little  later.  Under  the  generic  term  garnet  several 
sx)ecies  are  included,  all  being  isometric  and  strictly  isomorphous,  in 
wliich  magnesium,  calcium,  and  ferrous  iron  replace  one  another,  while 
chromium,  aluminum,  and  ferric  iron  are  also  equivalent  terms.  Thus 
we  have: 

Grossularite Al2(Si04)3Ca3 

Pyrope Al2(Si04)3Mg3 

Almandite 1 Ala(Si04)3Fe"3 

Spessartite Al2(Si04)3Mu3 

Andradite Fe2(Si04)3Ca3 

Ouvarovite Orj(Si04)3Ca3 

To  these  may  be  added  schorlomite,  a  garnet  in  which  titanium  occurs 
both  as  part  of  the  acid,  that  is,  with  Ti04  replacing  Si04,  and  also  as 
Ti''^  among  the  triad  bases,  equivalent  to  aluminum.  The  monoclinic 
partschinite,  isomeric  with  spessartite,  also  falls  into  this  group. 

In  the  epidote  group,  at  least  four  species  appear,  one,  zoisite,  being 
orthorhombic,  while  the  other  three  are  monoclinic.  These  species  are 
characterized  by  the  bivalent  group  of  atoms  =Al~OH,  thus: 

Zoisite Al2(Si04)3Ca2(A10H) 

Epidote,  a (  Al2(Si04)3Ca4(  AlOH) 

Epidote,  b (  Fe2(Si04)3Ca2( FeOH) 

Piedmontite (AlMn)2(Si04)3Ca2(A10H) 

AUanite ( AiCeFe)2(Si04)3(CaFe)2(A10H) 

or,  in  general,  as  compared  with  garnet, 

Garnet E'"2(Si04)3R"3 

Epidote R'"2(Si04)3R"2(R'"OH) 

The  facts  that  garnet  alters  into  epidote  and  that  the  two  minerals 
are  often  associated  give  emphasis  to  the  formulae.  For  epidote, 
however,  an  alternative  formula  is  possible,  in  which  the  hydroxyl  is 
supposed  to  be  united  with  calcium  rather  than  with  aluminum.  But 
epidote  is  a  peculiarly  stable  mineral,  while  the  group  — Ca— OH  would 
imply  instability  and  easy  alteration.  The  alternative  formula,  there- 
fore, is  improbable,  although  it  would  ally  epidote  more  easily  with 
anorthite,  which  is  a  product  of  its  fusion. 

*  AUgem.  Cbem.  Mineralo^e.  p.  183.       Digitized  by  CjOOglC 


22  THE    CONSTITUTION    OF   THE    SILICATES.  [bull.  125 

Althoagli  garnet,  as  a  rule,  is  unattacked  by  acids,  and  epidote  is 
only  in  i>art  decomposable,  both  species  are  so  broken  up  by  strong 
ignition  as  to  be  readily  acted  upon  by  hydrochloric  acid,  with  separa 
tion  of  gelatinous  silica.  According  to  Doelter  and  Ilussak,*  garnet 
yields  upon  fusion  sometimes  auorthite  and  an  olivine;  or  meionite, 
augite,  and  olivine;  or  melilite  and  anorthite;  and  occasionally  spinel 
Epidote,  says  Doelter,  t  yields  lime-augite  and  anorthite,  and  prehnite 
behaves  like  garnet.  These  facts  indicate  analogies  between  the  several 
species  named,  but  are  not  easy  of  complete  interpretation.  The  dif- 
ferent products  observed  may  be  due  in  part  to  a  direct  splitting  up  of 
the  original  insoluble  mineral  into  soluble  species  like  anorthite  and  a 
lime-olivine,  and  in  part  to  secondary  reactions  taking  place  during  the 
prolonged  fusion  and  cooling  of  the  resultant  magma.  In  other  words, 
two  sets  of  phenomena  are  probably  involved  in  the  observations,  and  it 
is  impossible  at  present  to  distinguish  between  them.  The  first  set  alone 
is  immediately  relevant  to  the  constitutional  question  now  before  us. 

In  the  four  species  sodalite,  haiiynite,  nosite,  and  lazurite  we  have  a 
group  of  minerals  which  Brogger  has  classified  as  alkaH  ganiets.J 
Like  garnet,  they  are  all  isometric,  and  they  are  characterized  by  tJie 
presence  of  the  bivalent  groups  =A1— CI,  =A1— SO^—Na,  and 
=A1  — S— S— S— Na.  There  are  also  artificial  products,  ultramarines, 
in  which  the  groups  =A1—S— S— Na  and  =A1— S— Na  appear. 
Adopting  Brogger's  formulic,  which  are  preferable  to  those  formerly 
proposed  by  myself, §  these  species  may  be  written  as  follows: 

Sodalite Al2(Si04)3Na4(AlCl) 

Haiiynite Al2(Si04)3Na2Ga(  AlS04Na) 

Nosite Al2(Si04)3Na4(AlS04Na) 

Lazurite Al2(Si04)3Na4(AlS3Na) 

They  fall,  therefore,  properly  under  the  second  subtype,  but  are  con- 
sidered at  this  point  on  account  of  their  analogies  with  garnet. 

Through  these  species,  and  especially  through  sodalite,  a  connection 
with  several  other  minerals  is  established.  Sodalite  occurs  in  elieolite 
syenytes,  and  is  evidently  derived  from  nephelite,  and  like  the  latter 
it  yields  natrolite,  hydronephelite,  and  inuscovite  by.  alteration. 
Furthermore,  C.  and  G.  Friedel,||  on  heating  powdered  muscovite  with 
soda  solution  and  sodium  chloride  at  a  temperature  of  500^,  obtained 
sodalite  artificially,  although  nephelite  was  probably  first  formed  as 
an  intermediary,  and  the  two  species  were  commingled  in  the  i)roduct. 

The  two  hexagonal  species,  cancrinite  and  microsommite,  are  also, 
like  sodalite,  undoubtedly  derivatives  of  nephelite,  but  their  formulje 
are  rather  uncertain.    Cancrinite  approximates  to  the  composition 

*  Allgem.  Chem.  Mineralogie.  p.  182. 

t  Allgem.  Chem.  Mineralogie,  p.  183. 

:  Briigger  and  BiicXstrom,  Zeit.  Kryet.  Mia.,  XVIII,  p.  209. 

§  BuU.  U.  S.  Geol.  SarVey  No.  42,  p.  38. 

II  Ban.  Soc.  Mill.,  XIII,  p.  183. 

Digitized  by  VjOOQIC 


CLABKE]  GARNET-BIOTITE   TYPE.  23 

Al2(Si04):)Na4H(AlC03),  in  which  a  little  soda  is  replaced  by  lime,  and 
the  univalent  groap  —  A1=C03  may  be  partly  substituted  by  ~Al=Si03. 
Microsommite,  acQprdiug  to  the  pubh'shed  analyses,  varies  in  composi- 
tion widely,  cimtaming  always  jwtassium,  and  having  a  notable  propor- 
tion of  chlorine  and  sulphuric  acid  among  its  constituents.  If,  how- 
ever, we  assume  in  it  the  univalent  radicles  — Al=Cl2  and— Al=S04,it8 
composition  reduces  easily  to  the  form  Al2(Si04)3(NaK)3Ca(Al(S04.Cl2)), 
like  cancrinite,  both  species  having  then  the  composition  of  the  general 
type  Al2(Si04)3R'6.  The  theory  as  proposed,  then,  assumes  univalent 
complex  radicles  for  cancrinite  and  microsommite,  and  bivWent  radicles 
for  the  sodalite  group,  thus: 

In  cancrinite  group.  In  aodalite  group, 
-Al=Cl,  =A1-C1 

-A1=S04  =A1-S04-Na 

-Al=0O3  =Al-&3-Na 

-Al=Si03 

and  tbe  typical  structures  are  as  follows: 

Cancrinite.  Sodalite. 

/Si04-^Na,(AlC03)  /^^^^>A?^C1 

Al-Si04  ^Na«H  Al-SiO,=Nai 

\si04;_.Ai  \siO4-Ai 

Concerning  these  formuhe  and  the  peculiar  uui-  and  bivalent  radi- 
cles assumed  in  them,  there  are  arguments  both  for  and  against. 
The  assumption  of  a  group  — Al=SiO:j,  equivalent  to  and  replacing 
— Al=CO.^,  is  clearly  suggested  by  the  experiments  of  Lemberg,*  who, 
by  the  action  of  sodium  silicate  solution  upon  ela^olite,  obtained  a  com 
pound  whicU  he  designates  as  a  cancrinite  containing  NasSiOs  in  place 
of  Na^COs.  By  similar  reactions  with  sodium  carbonate  he  produced  a 
substance  having  the  composition  of  true  cancrinite.  Hence,  whatever 
the  ultimate  molecular  structure  of  cancrinite  may  be,  we  are  amply 
justified  in  assuming  in  it  the  rex)laceability  of  CO3  by  SiOa. 

These  experiments  fairly  rein'esent  a  large  number  of  like  kind  whicih 
are  due  to  Lemberg,  and  which  may  be  found  recorded  in  his  ^'arious 
papers.  Some  of  these  will  be  cited  later,  but  a  reference  to  the  work 
of  his  colaborer  Thuguttt  is  in  place  at  this  ])()int.  Starting  from  a 
hydrated  nephelite,  artificially  prepared  from  kaolin,  Thugutt  suc- 
ceeded in  producing  a  large  series  of  compounds  analogous  to  sodalite, 
in  which  the  original  silicate  had  taken  up,  at  moderately  high  degrees 
of  heat  and  pressure,  various  other  salts  of  scdium,such  as  the  chlorate*, 
selenate,  formate,  oxalate,  and  so  on.  These  compounds,  however,  are 
all  hydrated,  and  so  differ  from  the  natural  minerals  of  the  sodalite 
group,  and  they  are  regarded   by  Thugutt  as  formed  by  molecular 


*  ZcitHcb.  Deutscli.  Geolog,  Gesell.,  1885,  p.  962.         tMiDeralcheuii«chc  Studien,  Dorpat,  1891, 
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unioD.  Following  Lemberg,  he  regards  sodalite  as  a  molecular  com- 
pound of  nephelite  with  sodium  chloride,  and  taking  his  series  of 
compounds  throughout,  he  looks  upon  the  sodiunu  salts  which  have 
been  added  to  the  fundamental  silicate  as  equivalent  in  function  to 
water  of  crystallization.  In  favor  of  this  view  he  cites  many  arguments, 
some  of  which  are  entitled  to  considerable  weight.  Thus,  when  sodulite 
is  ignited  NaCl  is  driven  off,  whereas  if  the  chlorine  were  united  with 
aluminum  AICI3  should  be  expelled.  Similarly,  by  the  action  of  wat^r 
alone,  sodium  chloride  can  be  split  off  from  the  sodalite  molecule,  thus 
indicating  a  looser  form  of  union  than  the  proposed  structural  formulae 
show. 

But  what  is  molecular  union  !  To  this  question  there  is  no  satisfac- 
tory answer,  and  even  in  the  case  of  water  of  crystallization  the  term 
is  ouly  a  confession  of  ignorance.  Unless  we  assume  the  existence  of 
two  kinds  of  chemical  union,  it  means  merely  that  the  structural  link- 
ing is  unknown,  and  that  the  problem  is  laid  on  one  side,  conveniently 
labeled  for  future  reference.  The  constitutional  formulae  here  adopted 
for  sodalite  and  cancrinite  are  intended  to  give  a  provisional  solution 
of  the  problem  in  their  particular  cases,  and  to  express  the  genetic 
relationships  with  nephelite  on  the  one  hand  and  the  crystallograijhic 
analogy  with  garnet  on  the  other.  The  objections  to  them  raised  by 
Thugutt  are  serious,  but  not  absolutely  conclusive.  Wlien  sodium 
chloride  is  split  off  from  sodalite  the  mechanism  of  the  reaction  is 
quite  unknown,  and  the  relative  affinities  in  the  molecule  are  quite 
unstudied.  Until  these  are  understood  the  objections  raised  by  Lem- 
berg,  Thugutt,  and  others  are  not  fatal.  Furthermore,  the  presence  of 
a  group  =A1  —  CI  does  not  imply,  as  Thugutt  supposes,  the  splitting 
off  of  AICI3  by  heat.  To  effect  such  a  decomposition  three  molecules 
of  sodalite  would  have  to  be  broken  up,  and  there  is  no  probability 
that  such  a  disintegration  could  occur.  At  all  events  the  formulas 
proposed  fulfill  a  definite  purpose,  even  though  they  are  not  finally 
established.  They  express  known  relations,  but  not  necessarily  all  the 
relations  which  the  future  may  reveal.  The  facts  that  the  sodalite- 
cancrinite  minerals  are  derivable  from  nephelite,  and  that  nephelite  is 
again  derivable  from  them,  are  unquestionable. 

Taking  now  the  formula  of  a  typical  garnet,  Al2(Si04)3Ca3,  the  ques- 
tion of  its  molecular  structure  remains  to  be  considered.  Kegardmg  it 
as  a  derivative  of  the  normal  salt  Al,(Si04)3,  it  may  be  written  in  at 
least  two  ways,  thus : 

1.  2. 

SiO^-)^  ^SiO,=Ca 


1-Si04_^  )      '  \      . 

\siO4-Al  ^\si04=Ca 

That  is,  isomerism  is  possible;  and  of  the  two  species  partschinite  and 
spessartite,  one  may  belong  to  one  type  and  thg,g^|iJ^§|rvtR^&§iC!ther. 
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In  the  first  expression  there' is  still  a  replaceable  atom  of  aluminum,  in 
the  second  expression  none;  in  the  first,  at  least,  one  calcium  atom 
must  link  two  SiO^  groups,  while  in  the  other  no  such  linkage  occura; 
and  these  facts  may  be  connected  with  others.  For  example,  garnet 
alters  into  mica;  and  the  mica  group,  as  will  be  seen  later,  contaius 
members  in  which  the  third  aluminum  atom  is  replaced.  This  poiuts 
at  once  to  the  first  type  of  formula  as  preferable,  and  the  alterability 
of  garnet  into  epidote  brings  the  latter  mineral  into  tbe  same  category, 
Zunyite  and  sodalite,  being  isometric,  should  also  follow  garnet; 
but  derivatives  of  the  second  type  are  theoretically  possible  and  tfiay 
exist.  Even  under  the  first  type  alone,  isomerism  is  conceivable,  and 
the  orthorhombic  zoisite  may  be  contrasted  with  the  monoclinic  lime 
epidote  as  follows: 

Si04=Ca  Si04= Al  -  OH 

/        >Al-OH'  /         >Ca 

Al  -  SiO4=0a  Al  -  Si04=Ca 

^Si04::Al  \siO4    Al 

even  though  we  can  not  assign  either  species  to  either  formula  defi- 
nitely. My  object  here  is*merely  to  show  that  the  formulae  have  prop- 
erties by  virtue  of  which  they  are  able  to  express  known  differences. 

Additional  evidence  for  the  formula  assigned  to  garnet  is  furnished 
by  the  composition  of  vesuvianite,  which  is  most  simply  represented  as 
formed  by  the  coalescence  of  two  garnet  molecules,  with  elimination  of 
silica.  The  following  formuhe  express  this  relation,  and  also  a  rela- 
tion to  epidote,  quite  perfectly: 

Garnet.  Vesntianiie. 

/Si04-^  )•  /Si04     )  _ 

\siO,-"Al  \8i04=Al-OH 

AllsiO,^  )  _ 


3 


If  in  vesuvianite  R"6=Ca5Mg,  this  formula  gives  for  the  composition 
of  the  typical  mineral : 

8i02 38.38 

Al^O:, , 19.55 

CaO 35.81 

MgO S.12 

H«0 1.14 

100.00 

This  agrees  well  with  the  published  analyses,  if  we  remember  that 
ferric  iron  may  partly  replace  aluminum,  and  that  fluorine  sometimes 
replaces  hydroxyl.  It  is  also  sustained  by  the  facts  that  garnet  and 
vesuvianite  often  occur  in  C(mtact  limestones  under  similar  conditions 

uigiiizeo  Dy  ^.jv^v^^'i  i\^ 
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of  genesis;  that  vesuvianite  alters  iuto  garnet,  and  also,  like  garnet, 
luto  micas  and  eblorites;  and  that  both  species,  as  shown  by  Doeker,^ 
yield  essentially  the  same  products  upon  fusion.  The  analogies  con 
nectiug  them  are  remarkably  suggestive  and  complete,  and  the  formuhe 
here  i)roposed  render  those  analogies  intelligible.  In  tlie  Swedish 
"mangan-idocrase"  a  salt  occurs  which  is  doubtless  the  vesuvianiu* 
eciuivalent  of  spessartite,  but  the  compound  in  a  pure  state  is  unknown. 
Two  additional  species,  meliliteand  gehlenite,  which,  like  vesuvianite, 
are  also  tetragonal,  may  perhaps  be  best  considered  at  this  stage  of 
the  discussion.  For  melillte,  the  analyses  are  somewhat  discordant; 
but  on  the  whole  they  agree  best  with  Groth's  formula  (C»MgNai)s 
{AlPe)3Si50]9.  This  may  be  written  so  as  to  resemble  the  formula  of 
vesuvianite,  but  with  the  linking  Si04  group  replaced  by  the  bivalent 
SiOs.  For  gehlenite,  the  empirical  formula  OasAUSiaOio  is  commonly 
;issumed,  but  a  careful  comparison  of  the  published  analyses  has  con- 
viuced  me  that  it  is  not  entirely  satisfactory.  Most  of  the  analyses 
$how  appreciable  amounts  of  water,  but  this  may  be  due  to  alteration: 
for  the  artificial  gehlenite,  prepared  by  the  igneous  methoil,  is  non- 
hydratcd.  A  different  formula,  which  relates  gehlenite  to  melihte 
and  vesuvianite,  seems  to  be  preferable;  and  such  a  formula  is  empiric 

/Ox 
ally  Ca7MgAl4Si5024.     In  this  the  univalent  group —AIn^     /R"  is  to 

be  assumed,  which  occurs  also  among  the  clintonite  micas,  and  which, 
in  natural  gehlenite,  may  be  replaced  in  part  by  — Al=(OU}».  On 
this  basis  the  three  species  are  comparable  as  follows: 

t'etiuvianite.  MeUUie.  (rehlenite. 


/  }  R"3  /  >  R"3  /  '  R 

Al-Si04      )  Al-Si04— i  Al-Si04r    > 
\siO4---Al-OH             ')Si03  \Si04--(Al( 

Al-Si04      )  Al-Si04      )  Al-Si04      > 

\  [R"3  \'  >R"3  \  >K 


These  symbols  are  not  absolutely  unobjectionable,  but  they  are  useful 
for  i)uri)oses  of  correlation.  Gehlenite  alters  into  garnet,  melilite  some 
times  occurs  among  the  products  of  fusion  of  garnet,  and  the  fonnube 
sngg(\st  such  relations.  Fiirtherm<n^e,  Lembergt  has  shown  that  geb 
lenite,  heated  to  liOO^  with  a  solution  of  potassium  carbonate,  gives  cal 
cium  carbonate  and  a  ])roduct  having  the  comi)osition  of  a  potash  mica; 
while  similar  treatment  with  sodium  carbonate  converts  the  mineral 
into  cancrinite.  Gehlenite,  garnet,  cancrinite,  and  muscovite  are  there- 
fore related  to  one  another,  and  this  fact  is  expressed  by  the  fonnulie 
j)rop()sed.    In  melilite  the  calcium  is  i>artly  replaced  by  sodinm,  and 

•AllKPm.  Chem.  Miueralogie,  p,  IRJ.  ]  Zeitsch,  Deutech.  Geolog.  GeaeU.,  1892,  p.  237. 
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iu  some  gehleoites  obtained  from  furnace  slags  the  same  replacement 
has  been  observed.* 

At  the  Orawitza  locality,  gehlenite  occurs  iu  rolled  pebbles  contain- 
ing grains  of  vesuvianite.  As  tliis  gehlenite  contains  little  or  no  water, 
we  may  compare  Janovsky's  analysis  of  itt  with  the  results  obtained 
Irom  calculation,  both  with  the  formula  Ca3Al2Si20io,  and  with  the  new 
formula  Al2(Si04)5li"e(A102E")«,  when  R''8=Ca7Mg. 

The  results  are  as  follows : 


|janovBky.,^^^|;}l^^ 


8iOa. 
AI2O3. 

FeO. 
CaO. 
MgO. 
Igu.. 


32.39 

18.53 

1.25 

3.61 

37.65 

6.aM 

.51 


S 


30.77 
26.15 


43.08 


New     j 
foTuiula. ! 


32.05 
21.80 


41.88 
4.27 


100.63  !  100.00  100.00 


Neither  formula  compares  perfectly  with  the  analysis,  but  the  new 
is  rather  better  than  the  old.  With  some  other  analyses  this  advan- 
tage is  reversed.  We  need  new  data,  based  upon  purer  and  more  defi- 
nite material  than  seems  to  have  been  as  yet  collected.  If  the  old 
formula  should  be  sustained,  then  it  might  be  written  structurally  in 
either  of  two  ways,  thus : 

/O— Al     O 

Ai:lsiO.      .  ,,  /SiO.-Ca(AlO) 

\               ^Ca.  or     OaC 

\SiO4      )       '  ^Si04    Ca(AiO) 

The  first  formula  would  serve  to  connect  gehlenite  with  garnet  and  the 
micas,  while  the  second  represents  a  derivative  of  calcium  orthosilicate 
and  fails  to  indicate  the  various  relationships  of  the  mineral  to  other 
species  of  this  group.  !N^either  formula,  however,  is  so  suggestive  as 
tlie  one  which  is  based  upon  the  type  of  vesuvianite. 

Another  alternative  is  offered  by  the  theorj-  of  Yogt,t  who  regards 
melilite  and  gehlenite  as  varying  mixtures  of  two  end  products;  one, 
the  "gehlenite  silicate,''  R'"2R"3Si20io,  and  the  other,  ilkei'manuite, 
R'^SiaOio.  The  last  compound  is  a  basic  silicate,  found  iu  slags,  wliich 
needs  further  study.  Vogt's  theory  is  plausible,  and,  if  established,  will 
take  the  two  species  in  question,  gehlenite  and  melilite,  out  of  the  pres- 
ent category  as  related  minerals  to  vesuvianite  and  garnet. 

The  little-knowii  mineral  arctolite  is  possibly  another  member  of 


*  Seo  mtitze.  Uaiidbueh  der  Min.,  p.  310. 

i  Dana's  S3'stom  of  Mineralogy,  6th  ed.,  p.  476. 

I  Neues  Jahrb..  1892,  II,  p.  73. 
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this  group,  with  affinities  toward  prehnite.    Its  composition  is  fairly 
expressed  by  the  formula 

Al2(8i04)3CaMgH, 

which  is  that  of  prehnite  with  CaMg  in  place  of  Ca2.    The  integrity  of 
this  species,  however,  is  not  yet  fully  established. 

III.  THE  FELDSPARS  AND  SOAPOLITES. 

Although  orthosilicic  and  trisilicic  acids  are  technically  distinct,  and 
from  a  chemical  point  of  view  should  be  studied  separately,  their  salts 
containing  aluminum  occur  in  such  a  variety  of  mixtures  that  in  several 
groups  of  minerals  the  two  acids  must  be  conBidered  as  mutually 
equivalent,  and  their  compounds  discussed  together.  Two  such  groups, 
closely  allied,  are  the  feldspars  and  the  scapolites* 

For  each  of  these  groups  the  tlieory  developed  by  Tschermak  has  met 
with  general  acceptance.  In  the  case  of  the  feldspars,  Tschermak  was 
undoubtedly  anticipated  in  great  part  by  Hunt,  Waltershausen,  and 
others,  but  he  gave  to  the  theory  its  most  precise  statement,  and  to  him 
its  final  establishment  is  due.  According  to  this  theory  the  triclinic 
plagioclase  feldspars  consist  of  albite,  ALNaSisOg,  and  anorthite,  A^Ga 
(8104)2 ;  which,  commingled  in  various  proportions,  give  the  intermediate 
oligociase,  labradorite,  andesite,  and  so  on.  There  are  also  the  triclinic 
microclme  and  its  monoclinic  equivalent,  orthoclase,  both  represented " 
by  the  formula  AlKSinOg,  and  the  barium  feldspars,  such  as  hyalophane, 
which  may  be  regarded  as  mixtures  of  orthoclase  with  a  barium  salt 
analogous  to  anorthite  in  composition.  Microcline  and  orthoclase,  from 
a  chemical  point  of  view,  may  be  considered  as  isomers;  and  so  also 
may  albite  and  soda-orthoclase;  but  the  nature  of  the  isomerism  is  not 
clear.  It  may  be  due  to  the  structure  of  the  salt  as  such,  or  to  the 
existence  of  two  isomeric  acids  H^SiaOs,  and  both  possibilities  are  con- 
ceivable. For  present  purposes  this  problem  may  be  left  outstanding, 
and  our  attention  can  be  confined  to  the  two  tyi)ical  compounds, 
anorthite  and  albite.  In  the  discussion,  later,  of  the  species  endidymite 
and  epididymite,  the  question  of  isomeric  trisilicates  will  come  up. 

For  the  scapolite  series  Tschermak  has  elaborated  a  theory  which  is 
closely  parallel  to  that  of  the  feldspars.  These  tetragonal  minerals 
are  shown  to  be  most  easily  interpretable  as  mixtures  of  two  end 
compounds,  meionite,  Al^CafSieOss,  and  mariaJite,  Al3Na4Si9O2401. 
Neither  end  compound  has  yet  been  found  in  nature  quite  free  from  the 
other;  but  the  variations  in  composition,  in  optical  character,  etc.,  are 
all  accounted  for,  and  the  thieory,  so  far  as  it  goes,  is  satisfactory.  I 
have  tentatively  examined  some  possible  alternative  hypotheses,  and 
none  of  them  fulfills  all  necessary  conditions  so  well  as  this  scheme  of 
Tschermak's. 

Upon  studying  the  feldspars  and  scapolites  more  closely,  certain 
analogies  appear  other  than  those  indicated  by  the  parallelism  of  the 
two  series.  Both  groups  of  minerals  are  easily  alterable,  and  both  yield 
kaolin  as  a  final  product  of  the  change.    Furthermoi:e,'both  alter  into 
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muscovite,  or  pinite,  which  is  only  an  impare  pseudomorphoas  mica; 
and  kaolin,  crystallographically,  has  close  relations  with  the  mica 
family.  Feldspars,  scapolites,  muscovite,  and  kaolin  are  therefore 
presumably  connected,  and  the  structural  formulae  of  the  minerals 
should  render  the  relationship  apparent. 

The  empirical  formulae  to  be  considered  are  now  as  follows: 

Albit^ AlNaSisOs 

Anorthite Al2GaSi208 

Meionite A]«Ca48i602s 

MariaJite Al3Na4Si9O2401 

Muscovite AlaKHjSisOia 

Kaolin Al^SijOg 

For  muscovite  the  constitution  has  already  been  indicated;  and  this 
clew,  together  with  the  general  hypothesis  of  derivation  from  normal 
salts,  enables  us  to  correlate  all  six  of  the  formulae  given.  To  do  this 
it  is  necessary  to  triple  the  formulae  of  albite  and  anorthite,  and  we 
have  the  following  expressions: 

JlMte.  Anorthite, 

vSigOsHNaa  .Si04=Al 

Al— SisOa^Al  Al— Si04=Al 

\si308= Al  \si04=Ca 

I 
Ca 


Marialite, 
Si308=N'a, 
/         >A1— CI 
Al— Si308=Na2 

'^Si308^Al 


.SiO4-=0a 
Al— Si04^Al 

\si04=Al 

Meionite. 
.Si04=Al 

Al— SiOiEAl 

\Si04=Ca 

I 
Ca 


O 

I 
Ca 


Muscovite. 
ySi04_KH, 

Al— Si04-Al 

\si04^Al 


.Si04=Ca 
Al— Si04ZAl 
\siO4-ZlAl 
Eaolin. 
.OH 

Al— Si04E:H3 


\si04Z^Ti' 
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On  this  basis  anortbite  becomes  the  calcium  equivalent  of  iiepbelite, 
wliicb  latter  species  is  also  alterable  into  kaolin.  Again,  garnets  are 
known  to  alter  into  feldspars  and  scapolite;  and,  according  to  Brauns,* 
in  the  alteration  of  diabase,  prehnite  and  epidote  are  sometimes  derived 
from  anorthite.  These  species,  therefore,  are  all  connected  by  numer- 
ous cross  relations,  all  emphasizing  one  another  and  pointing  to  a  com- 
munity of  molecular  type.  I  have  already  called  attention  to  the  fact«s 
that  anorthite  and  meionite  occur  among  the  products  of  fusion  of 
garnet,  and  these  data  fit  in  well  with  the  others.  So  far  the  formute 
are  highly  suggestive,  but  as  yet  they  do  not  indicate  the  mechanism 
of  the  reaction  by  which  a  trisilicate  feldspar  breaks  down  into  kaolin, 
and  they  need  development  in  that  direction. 

Closely  allied  to  the  feldspar  in  its  petrographic  relations  is  the 
isometric  mineral  leueite,  AlKSi^Oe.  Empirically  it  seems  to  be  a 
metasilicate,  and  is  commonly  so  regarded,  but  it  may  easily  be  con- 
ceived as  a  mixed  salt,  containing  ortho-  and  trisilicate  molecules.  By 
alteration  it  yields  orthoclase,  nephelite,  muscovite,  and  kaolin,  and  the 
pseudo-leucite  of  Magnet  Cove  has  been  shown  by  J.  F.  Williams  to 
consist  of  orthoclase  and  ela'olite  intimately  comminglcd.t  This  cjise 
probably  represents  the  typical  breaking  uj)  of  leueite,  the  formation 
of  kaolin  or  of  muscovite  in  other  instances  being  due  to  secondary 
reactions.  On  the  other  hand,  C,  and  G.  Friedel  J  have  obt^iined  leueite 
synthetically  from  muscovite  as  a  starting  point,  orthoclase  and  nephe- 
lite being  produced  at  the  same  time;  and  Lemberg,  §  in  his 
experiments,  has  transformed  leueite  into  sauidine,  anorthite,  and 
niicrosommite,  and  also  into  andesine.  In  a  later  paper ||  Lemberg 
describes  the  action  upon  various  silicates  of  the  salt  Na^SiOs,  8H,0,at 
200O  under  pressure,  kaolin,  albite,  eheolite,  leueite,  atid  analcite  all 
yielding  a  silicate-cancrinite  containing  SiOa  in  place  of  COa.  Thefie 
facts  connect  the  several  species  together,  but  to  their  explanation  the 
empirical  expression  AlKSi^Oe  gives  no  clew.  A  formula  for  leueite, 
to  be  satisfactory,  must  be  a  multiple  of  this,  and  several  such  multi- 
ples fulfill  the  conditions  of  the  problem. 

The  isometric  form  of  leueite  suggests  at  once  a  relation  with  garnet 
and  the  sodalite  group,  and  this  can  be  indicated  by  the  quadrupled 
formula  Al4K4SiB024.    We  then  have,  as  a  distinct  i>ossibility,  the  fol 
lowing  series  of  molecules: 

Garnet.  Sodaliie.  Leueite, 

/Si04_  .  )  ^,,  SiO^^Xa^  SiO*  =  K2 

\l     SiO     -  \  ^  '  /        > Al-Cl         /  >A1-Si04^ Al 

Al-biU4  _  )  Al-Si04=Na^  Al-SiaOg^Kj 

\SiO4_Al  \gi^)^       ^1  \Si3Oe7Al 


*  Neneii  Jahrbncb,  1892.  II.  p.  1. 

t  Ann.  Kept.  (ieol.  SurAoy  «f  Arkansas,  189(»,  H.  p.  267  et  seq. 

:Bu11.  Soc.  Min.,  XIII,  p.  IM.  1890. 

§  Zeit«ch.  Geol.  Gesell.,  XXVIII,  pp.  611-615,  1876. 

II  ZeiUch.  Geol.  Geaeli.,  pp.  961-2,  1885.  Digitized  by 
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Upon  tbis  basis  leucite  is  clearly  reduced  to  the  uniform  type  of  the 
minerals  to  which  it  is  related  crystallographically,  and  also  of  those 
into  which  it  alters;  1[>ut  the  formula  proposed  can  not  be  regarded  as 
final.  It  is  offered  here  only  as  a  first  approximation  toward  answer- 
ing the  questions  which  are  suggested^  and  is  therefore  subject  to 
modification  in  the  Aitnre. 

Closely  allied  to  leucite  is  another  isometric  mineral,  analcite,  which, 
empirically,  has  the  composition  Al!N"aSi206,H20.  This  species  alters, 
like  leucite,  into  feldspar,  and  an  alteration  into  prehnite  is  also 
recorded.*  Furthermore,  Lemberg  has  shown,  in  the  papers  already 
cited,  that  leucite,  by  the  action  of  soda  solutions,  may  be  transformed 
into  analcite,  and  that  analcite,  by  similar  treatment  with  potash,  yields 
leucite  again.    With  these  facts  in  view,  analcite  may  be  written 

Si04  =  Na^ 
,       /  >Al-Si()4^H(Al()H) 

Al-SiaOs^^az  SHjO 

\si3O8  Al 
one- fourth  of  the  water  being  regarded  as  constitutional.  This  last 
supposition,  however,  needs  to  be  checked  by  careful  experiments  upon 
dehydration,  for  the  data  now  on  record  are  not  absolutely  conclusive.t 
A  change  in  this  detail  would  modify  the  formula  given,  but  would  not 
afiect  its  general  type. 

Still  another  isometric  mineral,  pollucite,  should  possibly  be  consid- 
ered here.  Two  empirical  formulie deserve  to  be  regarded:  one,  based 
upon  analyses  of  the  Elba  mineral,  and  given  by  Groth,  HiCsjAlzSijOij; 
the  other,  deduced  by  Wells  J  for  the  Maine  pollucite,  H2Cs4Al4Si5027. 
Both  formuliC  give  metasilicate  ratios,  but  both  are  reducible  to  the 
type  of  leucite  and  analcite,  thus: 

Elba,  Maine. 

/  >  Al-Si043H2(Ain202)  .  /g.  ^     .-(,       jj 

Al-SiaOs^CSa  Al~hl3U8_CS2ll 

\Si3O3E--Al  ^Si303_.    (A10)3 

l^either  formula  can  be  regarded  as  conclusive,  and  their  only  value 
here  is  to  show  that  pollucite  is  not  necessarily  a  metasilicate,  and  that 
it  can  be  represented  as  similar  in  constitution  to  the  minerals  with 
which  it  is  morphologically  allied.  Wells's  analyses  are  i)robably  the 
better;  but  the  formula  drawn  from  the  Elba  pollucite  indicates  the 
closer  analogy  to  leucite  and  analcite. 

Although  kaolin,  mineralogically,  is  not  a  member  of  the  feldspar 
group,  it  is  properly  discussable  here  as  a  derivative.  The  formula 
assigned  to  it  in  the  foregoing  pages  is  not  unimpeachable,  but  it  sug- 
gests its  relations  to  the  feldspars  and  micas,  and  also  represents  the 


*  Dana's  Systvin  of  Mineralogy,  6tli  ed.,  p.  598. 

I  Cpmparo  Heracli,  I)er  WaS8ergo)iaU  tier  Zeolithe,  Zurich,  1887.        ^-^  ^ 

:  Am.  Joor.  Sci.  (3)  XLI,  >  213,  1891.  Digitized  by  CjOOQ IC 
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fact  that  the  water  in  it  is  wholly  coiiAtitutional.  In  fact,  the  mineral 
is  stable  far  above  the  ordinary  temperatures  of  dehydration,  so  that 
the  water  can  be  regarded  only  as  an  essential  part  of  the  molecule. 

In  addition  to  the  formula  proposed  for  kaolin,  the  following  expres- 
sions are  possible  without  assumption  of  any  higher  molecular  weight: 

(1)  8i207.H4(A10)2 

(2)  Si207.H2(A10H)2.    Brauns's. 

(3)  Si205.(AlH20,)2.    Groth's. 

<4)  H_0_Al<«^^'-^^«'^* 

Al=8i04=H, 

(5)  ^<Al=SiO.=H, 

If  the  formula  be  tripled,  then  kaolin  may  be  written  as  a  basic 
trisilicate,  thus: 

.OH 

(6)  Al--8i308^H.(  AIH2O2)  t 

\Si308~(AlH202)3 

Of  all  these  symbols  only  the  last  and  the  one  originally  chosen  indi- 
cate the  relations  between  kaolin  and  its  parent  species.  As  for  these 
two,  the  formula 

.OH 
Al— 8i04fziH3 
\siO4EZAl 

is  the  simpler,  and  would  seem  to  represent  the  greater  stability.  Kao- 
lin, under  ordinary  circumstances,  is  scarcely  attacked  by  the  strongest 
hydrochloric  acid,  a  fact  which  seems  to  be  most  in  harmony  with  the 
orthosilicate  expression.  That  expression,  therefore,  is  to  be  preferred ; 
at  least  until  more  positive  evidence  is  attainable.  After  dehydration 
at  low  redness,  kaolin  is  completely  decomposable  by  hydrochloric  acid, 
but  the  ignited  mass  contains  no  silica  soluble  in  sodium  carbonate 
solution.  These  facts,  developed  by  experiments  made  under  my  direc- 
tion by  Mr.  George  Steiger,  seem  to  indicate  the  formation  of  a  salt 
Al3Si207  as  the  result  of  ignition,  but  other  interpretations  are  possi- 
ble. The  data  are  given  here  simply  as  data,  which  may  become  avail- 
able for  a  fuller  discussion  of  the  problem  by  and  by.  It  will  be  seen 
later,  when  the  other  clays  are  considered,  that  their  formulae  are  in 
harmony  with  that  chosen  for  kaolin. 

IV.   THE  NORlttAJ.  ZEOLITES. 

By  this  title  is  indicated  a  well-defined  group  of  hydrous  silicates, 
unmistakably  related  to  nephelite  and  the  feldspars,  and  for  which  the 
term  feldspathio  zeolites  would  be  equally  appropriate.  A  few  zeolitic 
species,  ptilolite,  mordenite,  laubani te,  etc.,  are  exclntd&dy&om  tig  present 
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scheme,  as  being  from  a  chemical  point  of  view  more  properly  placed 
elsewhere. 

Three  of  the  minerals  in  this  group  have  already  been  mentioned, 
namely,  hydronephelite,  natrolite,  and  analcite.  All  of  these  occur  as 
«Jteration  products  of  elseolite  or  nephelite,*  and  natrolite  jrields  nephe- 
lite  again  ux>on  fusion.  Katrolite  and  analcite  are  both  derivable  by 
natural  processes  from  albite;t  analcite,  as  shown  in  the  preceding 
section,  yields  feldspathic  pseudomorphs,  and  the  relations  of  analcite 
to  leucite  are  beyond  controversy.  From  sodalite,  both  natrolite  and 
hydronephelite  may  be  generated,  and  from  nephelite,  by  artificial 
means,  Doelter  has  produced  analcite  and  natrolite.^  All  of  these  rela- « 
tions«with  others,  both  morphological  and  genetic,  are  covered  by  the 
formula  which  have  already  been  developed,  but  which,  in  part  at  least, 
may  be  advantageously  repeated  here.    Thus  we  have  : 

Nephelite,  Hydr&nepheliie,  Natrolite, 

.Si04^Na,  .Si04ErNa,H  .Si04Z:NaH2 

Al— Si04^Al  Al— Si04:ZAl.    SHzO    Al— Si04n:NaH2 

\si04=Al  \8iO4HAl  \siO4- Al 

Alhite,  Analcite. 

<4i  n  — iSTa.  /S  ^  04=Na2 

.aiaUs^JNaa  /  >Al-Si04Z(A10H)H 

Al— SiaOs^Al  Al— Si308=Na2  3H2O 

^SiaOs^Al  ^SiaOsElAl 

For  the  full  significance  of  these  expressions  the  previous  sections 
must  be  consulted;  the  analcite  formula  being  correlated  with  the 
formulae  of  garnet,  leucite,  and  the  minerals  of  the  sodalite  group. 

In  a  similar  way,  but  rather  less  completely,  many  zeolitic  minerals 
may  be  connected  with  anorthite,  the  calcium  end  of  the  plagioclase 
feldspar  series.  For  example,  by  heating  anorthite  with  freshly  pre- 
cipitated silica  and  carbonic  acid  water  at  200*^,  Doelter  obtained  heu- 
landite.§-  The  same  investigator,  after  fusion  of  various  zeolites  and 
subsequent  slow  cooling,  found  anorthite  among  the  substances  pro- 
duced  by  chabazite,  heulandite,  stilbite,  scolecite,  laumontite,  and 
thomsonite.||  In  some  cases  anorthite  was  the  chief  product  of  fnsion : 
in  others  it  was  subordinate  to  something  else.  Again,  by  various  wet 
reactions,  some  of  them  unfortunately  involving  several  stages,  Lemberg 
has  generated  analcitelj  from  chabazite,  gmelinite,  laumontite,  harmo- 
tome,  phillipsite,  stilbite,  and  ht^ulandite,  in  some  cases  studying  several 
varieties  of  the  same  species.  It  is  clear,  therefore,  that  the  connec- 
tion between  the  zeolites  and  the  feldspars  is  unquestionable,  and  it 

*  See  Brdgger,  Zeit.  Kryst.  Hin.,  XYI,  p.  223  et  seq. 
tNeues  Jahrb.,  1892,  II,  p.  1;  Braans. 
tNeuea  Jahrb.,  1890, 1,  p.  134. 
§Neuefl  Jahrb.,  1800,  I,  p.  128,  et  seq. 

II  Neaes  Jahrb.,  1890, 1,  p.  118,  and  AUgem.  Chem.  Mineralogie,  p.  183. 
IT Zeitsch.  Geolog.  Gesell.,  1865,  p.  959  et  seq.  ^-^  t 

Bull.  125 3  uigmzeo  oy  GOOglC 
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only  remains  to  work  out  the  details  for  each  individual  mineral.  The 
fundamental  relations  between  the  two  groups  have  been  recognized 
by  many  writers;  but  their  interpretations  have  been  diverse. 

In  the  systematic  treatment  of  the  zeolites,  the  most  serious  diffi- 
culty is  found  in  the  hydration  of  the  several  species.  To  determine  in 
any  case  what  part  of  the  water  is  constitutional  and  what,  crystalline 
is  not  easy,  and  no  fixed  criterion  exists  upon  which  judgment  may  be 
based.  Water  which  is  retained  by  a  mineral  above  300°  of  tempera- 
ture is  almost  certainly  constitutional;  water  lost  at  or  below  100^  is 
probably  water  of  crystallization;  bat  between  the  two  there  is  a  range 
-of  considerable  vagueness.  There  is,  however,  one  datum  which  ba8 
claims  to  high  consideration.  Certain  zeolites,  at  various  tempera- 
tures between  the  limits  indicated,  lose  water  which  is  regained  with- 
out change  of  crystalline  character  upon  subsequent  exposure  of  the 
minerals  to  moist  air,  and  this,  as  has  been  urged  by  several  authori- 
ties, should  be  regarded  as  water  of  crystallization.  By  considera 
tions  of  this  kind  we  can  be  guided  to  some  extent,  but  beyond  them 
each  zeolite  must  be  studied  independently,  in  the  light  of  such  col- 
lateral evidence  as  may  be  available.  For  some  species  the  evidence 
is  full,  for  others  it  is  meager;  but  such  as  it  is  it  will  appear  in  the 
systematic  discussion  following. 

In  a  recent  publication  •  I  have  shown  how  all  of  the  normal  zeolites 
may  be  formulated  as  substitution  derivatives  of  the  feldspars,  although 
in  some  cases  alternative  formulae  are  readily'  c-onceivable.  Thus,  from 
anorthite  several  species  are  directly  derivable,  as  follows: 

Jnorthit€»  Thomsonite. 

.Si04— Al  .Si04=H2.AlH20, 

Al-Si04=Al  Al-Si043Al 

\si04=Ca  \si04=Ca 


Ca 
I 
Si04=Ca 

Al-Si04=zAl 

\siO4-lAl 

Gismondite. 
.Si04=H2.AlH202 
Al— Si04  £H2.A1H202 
\siO,=Ca 

I 
Ca  +4H2O 

I 
.Si04=Ca 

Al— Si04HH2.AlH202 

\si04ZH2.AlH202 


Ca 
I 
.Si04=Ca 

Al-8i04"Al 
\ 


4-3H2O 


Si04£:rH2.AlH202 

Foreaite. 

A.1— SiOiE^Hj 
\Si04=H, 

I 
Ca  +H,0 

I 
,Si04=H, 

Al— 8i04=H3 


oogle — - 


■  Am.  Jour.  Sci.  (3),  XLVIII,  p.  187, 18M. 
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Of  these  formulsB,  the  last  oue,  that  of  foresite,  is  uncertain,  on 
accoaut  of  great  variations  in  the  published  analyses.  It  is  therefore 
to  be  regarded  as  approximate  only,  and  as  peculiarly  subject  to  revi> 
pion.  For  gismondite  the  composition  is  empirically  that  given  by 
Dana,  and  the  calcium  is  partly  replaceable  by  potassium.  Gismon- 
lite  is  said  to  give  off  one-third  of  its  water  at  lOO^,  and  in  the  formula 
that  amount  is  represented  as  w.ater  of  crystallization.  For  thomsonite 
ibe  evidence  is  much  fuller.  Here  four-sevenths  of  the  water  is 
egarded  as  constitutional,  a  proportion  which  is  fairly  in  accord  with 
he  data  by  Damour  and  by  Hersch,  as  cited  in  Dana.*  In  nature 
:bomsonite  often  occurs  as  a  derivative  of  elteolite,  while,  according  to 
[)oelter  (loc.  cit.),  it  yields  anorthite  upon  fiision.  In  some  cases  thom- 
iODite,  variety  mesole,  carries  an  excess  of  silica,  which  may  be  attrib- 
ited  to  an  admixture  of  trisilicate  groups;  that  is,  to  SiaOs  replacing 
SiO,.  In  a  thomsonite  derived  from  a  plagioclase  feldspar  this  should 
)e  expected,  and  so  also  should  the  almost  invariable  replacement  of 
I  ])art  of  the  calcium  by  sodium.  Nonsodic  thomsonite  exists,  but  is 
)robably  rare.  A  thomsonite  containing  Ga3Na2  in  place  of  Can  would 
lavc  the  following  theoretical  composition ; 

SiO> 37.27 

AljOj 31.68 

CaO : 11.59 

Na.>0 6.42 

HiO 13.04 

100.00 
^KiO  (water  of  crystaUization) 5. 59 

'his  agrees  well  with  published  analyses,  so  that  the  formula  pro- 
posed satisfies  all  the  conditions  imposed  by  the  evidence  and  also  by 
be  general  substitution  theory. 

In  scolecite,  AI|Ca2H8(Si04)6.2H20,  we  find  a  zeolite  with  relations  to 
atrolite  on  one  side  and  to  anorthite  on  the  other.  Approximately 
ne-third  of  its  water  is  given  off  at  temperatures  below  300°,  to  be 
aken  up  again  in  moist  air,  and  on  fusion,  according  to  Doelter,  it  yields 
uorthite.  By  the  slow  action  of  soda  solutions  it  is  transformed 
ito  natrolite  and  mesolite,  while  natrolite,  by  means  of  calcium 
hloride,  is  convertible  into  scolecite.t  Mesolite,  which  is  intermediate 
etween  natrolite  and  scolecite,  may  be  regarded  as  a  mixture  of  the 
rto,  or  it  may  be  formulated  as  an  independent  comjiound.  Written 
n  the  anorthite  type,  scolecite  and  mesolite  become 

*  Sjst.  MId.,  Gth  ed.,  p.  608.    Compare  Herscb,  Der  Wassergehalt  der  Zeolithe,  Z&rioh.  1887. 
tLemberg,  Zeitocb.  Geol.  Gesell.,  XXVIII,  p.  551,  1876. 
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SeoUoile.  Mesolite. 

.Si04E=Al  .Si04^Al 

Al-Si043H3  Al-Si04^H3    - 

\si04=Ca  \si04=Na« 

I  I 

Oa  +2H2O  Ca  +H2O 

I  I 

Si04=H,  v8i04=H, 

Al-.Si04=H3  Al-Si04=H3 

\{Si04=Al  \Si04=Al 

the  two  species  being  possibly  miscible.  On  the  other  hand,  the  scole- 
cite  formula  may  be  halved  and  correlated  with  that  of  natrolite,  thus: 

NatroHte.  ScoleciU. 

8i04-NaH.  /'^'>cl 

Al-SiO.^NaH,  Al-Si04=H8    +HjO 

\8iO4EE  Al  \si04= Al 

Both  formolse  for  scolecite  satisfy  the  evidence,  but  between  them  it 
is  difficult  to  decide.  The  existence  of  mesolite  may  perhaps  turn  the 
scale  in  favor  of  the  anorthite  structure. 

By  the  action  of  barium  chloride  solution  upon  an  artificial  natrolite, 
Lemberg*  obtained  a  barium  compound  which  may  be  the  equivalent 
of  scolecite.  It  is  also  near  the  tetragonal  edingtonite  in  composition. 
The  evidence  as  to  the  constitution  of  edingtonite,  however,  is  very- 
imperfect,  and  dehydration  data  are  entirely  wanting.  It  may  also  be 
represented  as  the  barium  equivalent  of  the  monoclinic  gismondite,  the 
difference  in  form  being  due  to  a  difference  of  combination  on  the  part 
of  the  water.  At  all  events,  it  is  highly  probable  that  edingtonite  is  a 
derivative  of  a  barium  feldspar. 

In  the  rhombohedral  zeolites,  gmelinite,  levynite,  and  chabazite  with 
its  varieties,  the  ratios  are  approximately  metasilicate,  but  somewhat 
variable.  In  this  respect  they  resemble  the  feldspars,  and  the  pseudo- 
metasilicate  character  is  ascribable  to  mixtures  of  ortho-  and  tri- 
sQicates,  with  sometimes  one  and  sometimes  the  other  predominating. 
Gmelinite  is  essentially  a  sodium  zeolite,  with  comparatively  little  or 
no  lime  in  its  composition,  and  when  lime  is  present  it  can  be 
attributed  to  a  hydrous  anorthite  with  18  molecules  of  water.  Apart 
from  the  lime,  gmelinite  is  easily  interpreted  as  a  mixture  of  two  sUi- 
cates  of  precisely  similar  chemical  type;  one  an  albite,  and  the  other 
its  orthosilicic  equivalent,  thus: 


SiaOs^Naa  y8i04=Na3 


Al— SisOs^Al   +9H2O  Al— 8i04=Al   +9R2O 

\8i308^Al  \8iO4~Al 

•  Zeitooh.  Geol.  GeseU.,  XXVIII,  p.  563, 1876.        , ,    (^  mi^n]o 

uigiiized  by  VjL^L^V  IC 
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Calculating  for  miztares  in  the  ratios  of  1 : 1  and  2 : 1,  we  get  from  these 
formula)  the  following  composition  of  gmelinite,  in  comparison  with 
analyses  by  Kammelsberg  and  by  Pirsson :  * 


SiO,.. 
Al^Os. 
FeiO, 
CaO.. 
Ni^O. 
K4O.. 
H2O.. 


Rammels- 
berg. 


46.48 
20.64 


3.78 

7.19 

L74 

20.41 


100.24 


Pirsson. 


1:1. 


50.67 

18.50 

.15 

1.05 

9.88 

.16 

20.15 


100.56 


46.89 
19.92 


12.11 
21.08 


100.00 


2:1. 


50.89 
18.21 


11.27 
19.63 


100.00 


The  water  is  probably  all  crystalline,  thus  distinguishing  gmeUnite 
firom  a  sodium  chabazite;  but  the  evidence  on  this  point  is  incomplete. 
Pirssou's  analysis  may  also  be  represented  by  a  mixed.salt  of  this  char- 
acter: 

^Si04=Na3 
Al-SiaOa^Al  +9H2O 
\si308=AI 

indicating  a  relationship  to  analcite.  Such  a  relation  is  suggested  by 
the  experiments  of  Lemberg,t  who  not  only  derived  analcite  from  the 
zeolites  of  this  group,  but  aJso,  starting  from  fused  analcite,  obtained 
a  compound  approximating  to  gmelinite  in  composition. 

For  chabazite  the  fundamental  ratios  are  essentially  the  same  as  with 
gmelinite,  but  the  proportions  between  lime  and  soda  vary  greatly. 
Potassium  is  also  present  to  a  noteworthy  extent  in  some  cases,  indicat- 
ing a  partial  derivation  of  the  mineral  from  leucite,  orthoclase,  or  micro- 
cline.  As  regards  hydration,  a  part  of  the  water  in  chabazite  appears 
to  be  constitutional,  probably  two  molecules  out  of  the  nine  shown  in 
the  gmelinite  formula,  but  this  point  is  not  absolutely  certain.  The 
evidence  in  its  favor  is  strong,  but  not  conclusive. 

The  analyses  of  chabazite  are  numerous.  Some  of  them  reduce  easily 
to  mixtures  of  anorthite-fl8  aq.  and  albite+9  aq.,  and  some,  show- 
ing little  lime,  represent  isomers  of  gmelinite.  But  many  chabazites 
are  very  low  in  alkalies,  while  the  ratio  between  SisOs  and  Si04  remains 
practically  constant.  In  these  cases  it  seems  necessary  to  assume  the 
existence  of  a  trisilicate  anorthite,  or  calcium  albite,  which,  by  itself, 
is  not  known  in  nature.  According  to  Doelter,t  chabazite  yields  upon 
fusion  a  mixture  of  anorthite  and  silica,  a  fact  which  is  in  harmony 


*  Dana,  6th  ed.,  p.  594. 

t  Zeitech.  Geol.  Gesell.,  1885,  p,  972. 

*  Allgem.  Cheni.  Mineralogie,  p.  183. 
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with  tlie  foregoing  conjecture.   Taking  all  the  data  into  aocoant,  chaba- 
2ite  may  be  formulated  as  a  mixture  of  the  compound 

Si04=Al 


/ 
Al-Si04=H2.AlH302 

\si04=0a 


/ 


Ga 

I 
Si308=Ca 


+I4H2O 


with  the  salts 

.Si04=Na3 


AI  -  Si308=H2.  AlHaO, 

^SiaOgHAl 


Al-Si04i£H2.AlHj02.   +7H,0 
\8i04=AI 


ySiaOfi^Naa 
AI-Si308=H2.AlH,Oj.  +7H,0 

^SiaOs^Al 


the  latter  being  isomeric  with  the  gmelinite  molecules.  A  sodium 
chabazite  agrees  in  empirical  composition  with  gmelinite,  and  the  cal- 
cium salt  by  itself  has  the  following  composition,  as  compared  with 
chabazite  from  Aussig,  as  analyzed  by  Lemberg:* 


Found.       Calculated.  | 

! 

SiO« 

47.50 
20.00 
10.20 
.23 
1.24 
21.40 

47.43 
30.15 
11.07 

21.35 

AI2O3 ' 

CaO 

NaiO 

K.2O 

HgO 

100.57 

100.00 

It  is  perfectly  evident  that  the  calcium  chabazite  may  also  be  written 
as  an  equimolecular  mixture  derived  &om  anorthite  and  its  trisilicate 
equivalent^  and  in  levynite,  the  last  member  of  the  rhombohedral  group, 
we  have  a  mineral  of  the  same  type,  although  differing  in  hydration. 
Instead  of  18  molecules  of  water,  as  in  chabazite,  levynite  contains 
only  15;  but  in  both  cases  4  molecules  are  to  be  regarded  as  consti- 
tutional, in  accordance  with  the  observations  made  by  Damour. 
Computing  from  Hillebrand's  analyses,!  levynite  contains  the  ortho- 
and  trisilicate  molecules  in  the  ratio  of  3:2,  giving  the  following  empir- 
ical composition  to  the  species: 

3Al6(8i04)6Ca3.  ISHjO  +  2Al6(Si308)6Ca3.  16H,0, 


*  AnalyMis  No.  4  in  Dana's  table,  Syst.  Min.,  p.  591. 
t  Bull.  U.  S.  Geol.  Surv.  No.  20,  p.  38.  uigiiizec 
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with  the  subjoined  comparison  between  observation  and  theory: 
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Si02  . 

ALO, 
,    CaO  . 
'    Na,0  . 
'    K«0  .. 

H,0  .. 


Fonnd.. 


47.76 
2L91 
11.12 
L34 
.21 
18.65 


99.99 


Calculated. 


46.55 

2L98 

)       12.07 

19.40 


100.00 


Here,  as  with  the  preceding  minerals  of -this  group,  the  accordance 
is  qaite  satisfactory. 

One  more  point  with  regard  to  chabazite  remains  to  be  noted. 
According  to  Kenngott,*  a  crystal  of  this  mineral,  heated  to  nearly 
the  melting  point  of  glass,  retains  its  form  and  luster,  but  loses  trans- 
parency. If,  after  cooling,  such  a  dehydrated  crystal  be  moistened 
with  a  drop  of  water,  the  latter  is  taken  up  with  evolution  of  much 
heat.  This  observation  may  possibly  imply  that  the  constitutional 
hydroxyl  of  chabazite  is  united  wholly  or  in  part  with  calcium,  in 
which  case  the  formula  as  written  by  me  should  be  corresjwndingly 
modified.  GaOH  would  appear  in  it  m  place  of  AIH2O2,  but  the  funda- 
mental t3rpe  need  not  be  thereby  changed.  The  question  thus  raised 
suggests  profitable  lines  for  experimental  investigation,  which  ought 
to  shed  much  light  upon  the  constitution  of  this  and  other  allied 
minerals. 

The  supposition  that  the  minerals  of  the  chabazite  group  may  be 
partly  derived  from  a  trisilicate  anorthite  is  strongly  sustained  by  the 
composition  of  stilbite,  which,  most  typically,  is  represented  by  the 
empirical  formula  Ga3Al€(Si308)fi  +  ldn20.    This  requires 

SiOi 67.51 

AlsO, 16.29 

CaO 8.94 

H2O 17.26 


100.00 


which  agrees  with  many  analyses.  Some  varieties  of  stilbite  show  less 
silica,  which  may  be  due  to  the  presence  of  orthosilicate  molecules,  and 
in  most  cases  a  little  soda  or  potash  repla<;es  lime.  The  latter  fact  rep- 
resents the  presence  of  albite,  el<isolite,  or  orthoclase  among  the  parent 
minerals  of  the  zeolite,  and  involves  no  change  in  the  structure  of  the 
molecule.  So  far  as  can  be  determined  from  the  observations  of  Hersch, 
about  two-ninths  of  the  water  in  stilbite  is  retained  at  moderately  high 


*  Quoted  by  Heroch,  p.  36. 
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temperatureSy  and  may  therefore  be  regarded  as  constitationaL    Od 
this  basis  the  formnla  of  the  mineral  becomes 

SisOg^Al 
Al— Si308=H2.AlH202 

\si308=Ca 

I 
Ca  +14HaO 

I 
8i308=Ca 

1— Si308=H2.AlHaO, 

\Si308=Al 

which,  in  type,  resembles  that  of  chabazite,  ailthongh  the  two  species 
are  crystallographically  dissimilar. 

To  healandite  and  epistilbite,  two  isomeric  compounds,  esseutiaUy  the 
same  formula  belongs,  bat  with  less  water  of  crystallization.  Galca- 
lated  with  Al6(Si3O8)60a3.16B2O,  we  have  for  their  compositioa 

SiOa 1 58.63 

AI2O3 laei 

CaO 9.12 

H2O 15.64 


100.00 


in  close  agreement  with  analysis.  Hersch's  work  on  healandite  shows 
about  three-fourths  of  the  water,  or  12  molecules,  to  be  easily 
expelled,  leaving  4  molecules,  as  in  stilbite,  constitutionaL  Hence 
its  structural  formula  may  be  written  like  that  of  stilbite,  with  12 
instead  of  14  H2O;  or,  Al4(8i308)6Ca3H4(AlH202)2.12H30.  Brewsterite 
appears  to  be  like  iieulandite,  but  with  barium  and  strontium  replacing 
calcium. 

According  to  Doelter,  stilbite  and  heulandite,  on  ftision,  yield  a  pyrox- 
enic  mineral  with  silica  and  an  amorphous  ground  mass,  and  sometimes 
also  anorthite.  The  same  chemist*  also  effected  the  synthesis  of  hea- 
landite from  anorthite  by  digesting  the  latter  with  freshly  precipitated 
silica  and  carbonated  Avater  at  a  temperature  of  200o.  These  data  are 
but  partially  interpreted  by  the  constitutional  formulae  here  given,  and 
for  which  alternative  expressions  are  possible.  A  connection  witii 
anorthite  is  established,  but  the  isomerism  between  heulandite  and 
epistilbite,  and  the  formation  of  a  substance  resembling  pyroxene  from 
stilbite  and  heulandite,  remain  to  be  accounted  for.    Possibly  epistilbite 

^  Xeaeii  Jabrb.,  1890,  I,  p.  128. 
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may  have  the  formula  already  given  for  this  group,  while  stilbite  and 
heulandite  may  contain  the  molecule 

.Si04lZAl 
Al— Si04~H3  * 

\si04=Ha 

I 
Oa 

I 
Si3OB=0a 

Al— SiaOsHHa 

"^SiaOe^Al 

plus  8H2O  in  one  species  and  GH3O  in  the  other.  This  formula  was 
adopted  in  my  former  paper  on  the  zeolites,  and  its  Configuration,  with 
eight  atoms  of  acid  hydrogen,  would  indicate  a  complex  breaking  up 
upon  complete  dehydration.  Between  the  two  forms  of  expression, 
ftirtber  investigation  must  decide.  Both  are  in  harmony  with  the  ftm- 
damental  theory,  so  that  the  questions  at  issue  are  mainly  questions  of 
detail. 

To  stilbite,  morphologically,  the  species  harmotome  and  phillip- 
site  are  closely  allied.  To  harmotome  may  be  assigned  the  formula 
Al6(Si04)2(8i308)4Ba3.14HaO,  which  requires 

SiO, 45.23 

AlsOo 16.48 

BaO 24. 'i2 

HaO 13.57 

100.00 

A  little  barium  is  commonly  replaced  by  potassium  or  sodium,  per- 
haps, or  even  probably  as  Al3(Si308)3K3.7H20,  the  water  being  loosely 
combined  and  therefore  all  crystalline.  In  all  probability  harmotome 
is  a  derivative  by  hydration  of  the  barium  feldspar,  hyalophaue. 

In  phillipsite,  which,  since  the  investigations  of  Fresenius,  has  been 
generally  recognized  as  the  calcium  equivalent  of  harmotome,  we  find 
a  larger  proi)ortion  of  the  bivalent  metal  replaced  by  potassium  or 
sodium,  and  a  more  variable  ratio  between  Si04  and  SisOs.  A  typical 
phillipsite  approaches  nearly  to  the  formula  Al6(Si04)3(8i308)3Ca2Ka. 
I4H2O,  which  requires 

SiOg : 48.52 

Al,03 20.63 

CaO 7.54 

K2O 6.33 

H2O ie.98 


100.00 
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Here  again  no  water  is  oonstitational.  In  my  former  paper  I  assigned 
to  both  phillipsite  and  harmotome  a  hydration  of  15  molecules,  but  14 
agrees  better  with  the  published  analyses.  In  some  cases  the  calcium 
of  phillipsite  is  lower  and  the  alkaline  metals  higher  than  is  shown  by 
the  ratio  Ca2K2,  but  the  ratio  GaR'4  does  not  appear  to  be  reached, 
unless  by  the  presence  of  H  among  the  components  of  B'4  The  gen- 
eral formula  for  phillipsite  and  harmotome,  as  shown  by  all  trustworthy 
analyses,  is  Al6X«B"3.14H20,  when  X  represents  Si04+Si308  and  E" 
is  made  to  include  the  equivalent  of  the  alkalies.  Fusion  experiments 
upon  the  two  species  seem  to  be  wanting. 

To  laumontite,  CaAl2Si40i2.4H20,  two  constitutional  formulae  may 
be  assigned,  as  follows : 

.Si04HAl  .Si04=Al 

Al— Si04~  Al  •  Al— Si04=H3 

\siO4EICa  \si04=Ca 

I  I 

Ca  +I2H2O  Ca  +4H2O 

I  I 

Si308=Ca  .8i04=H2 

Al— SiaOs^Al  Al— Si04HH3 

^SigOsEIAl  \si308=Al 

Both  expressions  give  the  same  empirical  composition,  but  the  first 
is  the  more  symmetrical.  The  second  indicates  a  ratio  between  consti- 
tutional and  ciystalline  water  which  agrees  with  the  somewhat  incom- 
plete recorded  data,  but  the  first  is  adjustable  in  such  a  manner  as  to 
represent  the  same  facts.  According  to  Doelter,*  laumontite  upon 
fusion  gives  anorthite,  together  with  a  pyroxenic  mineral  and  an  amor- 
phous ground  mass,  and  this  evidence  may  harmonize  with  either 
formula.  A  fuller  experimental  investigation  of  this  species  is  evi- 
dently necessary. 

For  the.isometric  faujasite  the  formula  may  be  written  structurally 
in  two  ways.  One  is  in  uniformity  with  the  expressions  assigned  to  the 
previous  species,  and  is 

Al4(Si04)4(Si308)2Na,CaH8.15H20 

The  other  is  based  upon  the  analcite  formula,  as  developed  in  the  pre- 
ceding chapter,  thus: 

Si308=Na2 
/         >  Al-Si04=H2.AlH20s 
Al— 8i308=Ca  +I5H2O 

\si308~H2.AlH20, 

*  Neues  Jabrb.,  1890, 1,  p.  180. 
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From  these,  which  are  empirically  identical,  we  get  the  sabjoined 
comparison  between  theory  and  the  analysis  by  Damoor:* 


SiOi.. 

AljOa . 

CaO.. 
I  NajO. 
I    HiO.- 


Fonnd. 


15HaO=. 


46.12 

16.81 

4.79 

5.09 

27.02 


99.83 


Calculated. 


47.46 

16.14 

4.43 

4.91 

27.06 


100.00 
21.36 


According  to  Jannasch^t  facyasite  loses  10.88  per  cent  of  water  at 
105O-110O.  At  160<^  it  loses  16.83,  about  12  molecules,  which  is  regained 
in  moist  air.  Between  250^  and  260^  it  loses  22.67  per  cent,  and  the 
remainder  of  the  water  is  expelled  upon  ignition.  Of  the  two  formulsB 
given,  the  one  corresponding  to  the  leucite-analcite  type  is  preferable, 
for  it  represents  the  morphological  analogy  between  the  species. 
Furthermore,  faujasite  on  treatment  with  hydrochloric  acid  is  decom- 
posed, but  does  not  gelatinize,  a  fact  which  may  indicate  a  predomi- 
nance of  trisiUcate  over  orthosilicate  groups.  This  datum,  however,  is 
of  questionable  significance. 

One  more  zeolite,  the  little-known  species  ofEretite,  remains  to  be 
considered  in  this  connection.  This  may  be  represented  as  a  mixture  of 
two  molecules, 

ySigOe^KsH  .Si04=CaH 

Al— Si308=Al.   8H2O,  and  Al— Si04ZAl.    8HjO, 
^SigOa^Al  \si04=Al 

in  the  ratio  of  2 :1.    This  gives,  in  comparison  with  Gonnard's  analysis, 
the  following  comx)osition : 


Foiind.t      Calculated. 


SiOa. 
AUO, 
CaO. 
KaO. 


62.47 

19.06 

2.43 

7.72 

18.90 


100.58 


52.02 

18.95 

2.30 

7.77 

18.96 


100.00 


This  species  is  evidently  a  derivative  of  orthoclase  and  anorthite, 
and  the  calcium  term  in  the  foregoing  formula  may  evidently  be  writ- 
ten on   the   anorthite  type,  namely,  as  Al«(Si04)6Ca2H2.16H20.     The 


'Dana's  Sj'ttem,  6th  ed.,  p. 598. 
tKeues  Jahrb.,  1887,  II,  p.  24. 
t  Dana's  System,  6th  ed.,  p.  1013. 
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character  of  its  hydration,  other  than  is  shown  in  the  formula  as  given, 
remains  to  be  determined.  The  mineral  is  decomposable  by  acids  with 
difficulty. 

From  the  evidence  given  in  the  foregoing  pages  the  constitutional 
and  genetic  connection  between  the  normal  zeolites  and  the  feldspars 
seems  to  be  perfectly  clear,  and  it  ought  to  be  easily  emphasized  by 
investigations  along  petrographic  lines.  Data  of  this  kind,  in  addition 
to  those  already  cited,  are  even  now  available,  and  many  alterations  of 
the  most  pertinent  kind  have  been  observed.  Thus  laumontite,  hen- 
landite,  stilbite,  and  analcite  alter  into  albite  or  orthoclase;  laumontite 
and  stilbite  into  analcite;  chabazite  into  uatrolite;  and  gismonditeinto 
phillipsite.  So  also  alterations  into  prehnite  are  recorded  on  the  part 
of  laumontite,  scolecite,  mesolite,  natrolite,  and  analcite;  and  the 
identity  of  chemical  type  seems  to  be  almost  unquestionable.  From 
the  formulas  here  developed  all  of  these  alterations  become  intelligible, 
and  the  theory  of  substitution  fkrom  normal  salts  is  very  emphatically 
sustained.  For  the  group  of  zeolites  it  only  remains  to  summarize  the 
expressions  which  have  been  adopted. 

For  starting  points  the  following  minerals  are  taken : 

Nephelite .....AlaCSiOOal^a, 

Albite  and  orthoclase Al3(Si308)3R'3 

Anorthite Al6(Si04)6Ca3 

Trisilicic  anorthite Al€(Si308)6Ca3 

The  last  compound  is  purely  hypothetical.  To  these  may  be  added 
lencite,  irom  which  analcite  and  facgasite  are  derivable,  and  the  barium- 
strontium  feldspars  which  give  rise  to  brewsterite,  edingtonite,  and 
harmotome.  Brewsterite,  as  the  equivalent  of  heulandite,  and  harmo- 
tome,  as  a  barium  phillipsite,  need  not  be  considered  further;  and  as 
for  edingtonite,  its  constitution  is  very  uncertain.  The  remaining  zeo- 
lites are  as  follows,  with  the  difference  between  water  of  constitution 
and  water  of  crystallization  disregarded,  except  in  the  few  cases  in 
which  the  distinction  affects  the  integrity  of  the  molecular  type.  The 
symbol  X  is  used  to  express  Si04  or  BUOh  indiscriminately: 

Type  AkX^R's, 

Hydronephelite Al3(Si04)3]!f ajH,  3H3O 

Offretite Al3(Si04)(Si308)2R'3,  8H»0 

GmeUnite Al3(Si04)(Si308)jNa3,  OH^O 

Type  AhXfiC<h. 

Thomsonite Al6(Si04)60a3,  TH^O 

Gismondite Al6(Si04)6Ca3, 12H80 

Laumontite Al«(Si04)3(Si308)30a3, 12HaO 

Phillipsite Al6(Si04)3(Si308)3CaiE:2,  l^HaO 

Levynite AlfiXfiCa^),  I5H2O 

Heulandite,  epistilbite Aic(Si3O8)60a3,  lOHjO 

Stilbite Al«(Si308)6Ca^,  ISHjO  ^^j^ 

Chabazite Al6(SiO4)3(Si3O8)30a«,  I8H2O 
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Type  AUX^B'^ 

Natrolite  ......  i Al,(Si04)3Na<iH4 

Prehnite Al2(Si04)3Ca2H2 

Scolecitie Al2(Si04)3CaH4,  HjO 

Ttfpe  AUX^Ca^ 

MesoHte Al4(Si04)6Calira9H  a,  H«0 

Foresite Al4(8i04)6CaHio,  HjO 

Some  of  these  formolse  are  conditioDed  by  the  replacemeuts  and 
alternatives  cited  in  the  previous  pages  and  in  my  former  paper  upon 
the  zeolites,  and  they  are  further  modified  by  the  character  of  the 
hydration.  The  expressions  for  analcite  and  faujasite,  as  based  upon 
the  leucite  type,  need  not  be  repeated. 

The  morphological  characteristics  of  the  zeolites  probably  depend  in 
great  part  upon  their  mode  of  hydration,  but  this  point  needs  to  be 
developed.  So  also  does  the  relation  between  zeolites  and  kaolin,  into 
which  the  minerals  of  this  group  sometimes  alter.  Furthermore,  zeolitic 
substances  of  indeterminate  nature  are  believed  to  exist  in  soils  and 
clays,  and  it  is  conceivable  that  such  bodies  may  be  intermediately 
formed  during  the  transition  from  feldspar  into  kaolin.  In  studying 
the  mechanism  of  that  change  this  posai^bility  ought  to  be  considered. 

V.  THE  MICAS  AND   CHLOEITES. 

On  account  of  their  wide  distribution,  their  variety  of  composition, 
and  their  genetic  relations  to  other  species,  the  micas  and  chlorites 
form  one  of  the  most  instructive  and  interesting  families  of  minerals. 
Two  of  the  micas,  muscovite  and  biotite,  have  already  been  noted 
among  the  members  of  the  first  and  second  of  the  preceding  groups; 
and  we  have  seen  how  frequently  they  arise  from  the  alteration  of 
other  silicates,  while  these  in  some  cases  have  been  synthetically 
derived  from  micaceous  material. 

As  regards  the  substitution  theory,  the  minerals  of  this  family  are 
peculiarly  suggestive,  for  the  reason  that  they  form  a  series  of  the  most 
complete  character.  Thus,  starting  from  the  normal  aluminum  ortho- 
silicate,  we  have 

Normal  orthosilicate Al4(Si04)3 

Muscovite V  Al3(Si04)3Ka2 

Normal  biotite Al2(Si04)3Mg2KH 

Normal  phlogopite Al(Si04)3Mg3KH2. 

No  further  substitution  of  the  same  order  is  possible,  for  the  reason 
that  its  formation  would  remove  the  linking  atom  of  aluminum,  and 
break  up  the  fundamental  molecule. 

Muscovite,  the  first  species  in  the  foregoing  series,  occurs  in  nature 
as  an  independent  mineral,  and  also  as  an  alteration  product  of 
nephelite,  eucryptite,  topaz,  andalusite,  the  feldspars,  the  scapolites, 
and  various  other  natural  silicates.    All  of  these  alterations  become 

uigiiizeo  Dy  N^jv^v^^'i  i\^ 
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intelligible  in  the  light  of  the  formnla&  adopted  in  this  memoir.  In  its 
more  typical  occarrences  muscovite  agrees  sharply  with  the  formala 
given,  bnt  it  varies  in  composition  within  well-defined  limits.  First,  it 
ranges  toward  its  sodiam  equivalent,  paragonite,  which  has  the  cor- 
responding fonnula  Al8(Si04)3NaH2.  Secondly,  in  fiichsite,  the  chromic 
mica,  a  chromium  salt  partly  replaces  the  aluminum  compound,  and 
similar  ferric  replacements  are  also  known.  In  all  of  these  variatioDS, 
however,  there  is  no  change  of  ratios,  and  the  typical  formula  remains 
undisturbed.  In  the  barium  mica,  oellacherite,  there  is  iK)S8ibly  a 
molecule  of  the  type  Al3(Si04)3B''B',  but  this  is  uncertain.  Other 
interpretations  of  the  barium  micas  are  admissible. 

The  most  important  variation  in  muscovite  is  in  the  direction  of 
increased  silica.  Normal  muscovite  contains  45.3  per  cent  of  SiO},  bat 
varieties  exist  in  which  the  percentage  rises  to  nearly  59.  Muscovites  of 
this  class  have  been  designated  by  Tschermak  as  phengites,  and  they  are 
most  easily  explained  upon  the  supposition  of  trisilicate  admixtures. 
The  molecule  Al3(Si308)3KH2  is  identical  in  type  with  ordinary  ortho- 
silicate  muscovite,  and  its  presence  completely  accounts  for  all  excesses 
of  silica  over  the  normal  amount.  In  Sandberger's  lepidomorphite,  for 
instance,  the  orthosilicate  and  trisilicate  molecules  occur  in  nearly 
equal  proportions.  All  known  muscovite  may  be  represented  by  the 
general  formula  Al3(8i04)3R'3+Al3(Si308)3R'3,  in  which  the  latter  mole- 
cule varies  from  zero  to  fifty  per  cent,  and  with  ferric  iron  or  chromium 
sometimes  replacing  aluminum. 

With  the  biotites  and  phlogopites  the  variability  of  composition  is 
even  greater  than  in  the  case  of  muscovite.  For  the  typical  molecules 
the  composition  would  be 


Al,(Sl04),Mg,KH. 

Al(SiO«),M&KH,. 

SiO, 

ALOa 

43.06 
24.40 
19.14 
11.25 
2.15 

43.27 
12.26 
28.85 
11.29 
4.33 

MgO 

K.0 

H,0 

100.00 

100.00  ! 

To  these  types  bAt  few  natural  micas  actually  correspond,  although 
intermediate  mixtures  are  very  common.  Furthermore,  ferrous  salts 
frequently  replace  the  magnesium  compounds,  and  ferric  molecules 
replace  those  of  aluminum.  Manganese,  also,  sometimes  occurs  among 
the  dyad  bases,  and  occasionally  trisilicates  in  small  amount  are  com- 
iiiiugled  with  the  ortho-salts.  Because  of  these  complications,  the 
reduction  of  a  given  analysis  to  a  specific  formula  may  be  very  difficult, 
and  this  difficulty  is  often  increased  by  uncertainty  in  the  determination 
of  water,  or  of  the  state  of  oxidation  of  the  iron.  In  spite  of  these 
difficulties,  however,  the  reduction  is  generally  possible,  and  the  ferro- 
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magnesian  micas,  with  some  exceptions  to  be  noted  farther  on,  are 
representable  as  mixtures  of  the  two  types  shown  in  the  formulae  as 
given.  The  iron  mica  siderophyllite  agrees  closely  in  composition 
with  a  normal  ferrous  biotite,  Al2(Si04)3FesEH.  Aspidolite  appears 
to  be  a  sodium  phlogopite,  but  needs  reanalysis.  In  exceptional  cases, 
muscovitic  tjrpes  seem  to  exist  among  these  micas,  and  certain  lepido- 
melanes  approximate  to  the  general  formula  Al3(8i04)3Fe"K+Pe'"3 
(Si04)3Fe"K.  Another  unusual  miea  is  Breithaupt's  alurgite,  which, 
as  analyzed  by  Penfield,*  corresponds  to  a  mixture  of  molecules 

2.  Al3(Si308)3KHa 

3.  Alj(Si04)3K2H4 

3.  Al2(Si04)3Mg3KH, 

with  a  slight  excess  of  H  over  K  in  the  last  compound.  The  second  of 
these  molecules,  an  alkaline  biotite,  is  the  characteristic  feature  of 
alurgite.  Similar  comx>ouuds,  parallel  to  phlogopite,  seem  also  to 
exist,  having  the  general  formula  Al(Si04)3B'9;  but  all  of  these  bodies 
conform  sharply  to  the  general  theory  of  the  micas,  and  are  substitu- 
tion derivatives  of  the  normal  aluminum  salt. 

In  many  of  the  magnesian  micas  fluorine  is  found,  and  the  iron  micas 
frequently  contain  oxygen  in  excess  of  the  amount  necessary  to  convert 
all  of  the  silicon  into  the  radicle  8i04.  When  this  excess  is  real,  that 
is,  not  ascribable  to  defective  analysis,  it  may  be  due  either  to  alteration 
or  to  admixtures  of  micas  belonging  to  the  clintonite  group.  This 
group,  the  members  of  which  resemble  biotite  morphologically,  are 
extremely  basic,  and  are  representable  by  the  general  formula 

Al— O 

\si04E:R'3 
in  which  R^3  may  be  replaced  by  Al,  Or  by  R"R',  R"  being  magnesium, 
calcium,  or  ferrous  iron.    The   univalent   group  AlOjR"  may  also 
appear  in  R',  giving  as  the  extreme  end  of  the  clintonite  series  the 
compound  (A102R")48i04.    In  seybertite  and  brandisite  we  have  nearly 

/^>Mg  /^>Ca 

2  Al— O        ^  +3  Al— O 

\si04^(A102Mg)3  \si04:^H3 

while  xanthophyllite  t  is 

/^>Ca  /^>Mg  /^>Ca 

5  Al— O  +5  Al— O  +1  Al— O 

\siO4ll  H2.AIH2O2        \si04=(  A10iMg)3  \si04:E(  A102Ca)3 

The  xanthophyllite,  upon  ignition,  decomposes  into  a  portion  soluble 
and  a  portion  insoluble  in  hydrochloric  acid.  The  insoluble  portion 
has  the  composition  of  spinel,  a  mineral  whicli  is  generally  found 

*Am.  Jour.  Sci.,  (3)  XLVI,  p.289.    1893.  ^-^  ^ 

t  See  Clarke  and  Schneider,  U.  S.  (}.  S.  Bulletin  No.  113,  p.  27m  oy  VjOOQ IC 
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accompanying  clintonite  micas,  and  of  which  the  formation  is  renctered 
intelligible  by  the  formalsB.  Whether  chloritoid  belongs  here  or  not  is 
doubtful,  but  if  it  does  its  formula  may  be  written 


^ 


>Fe 
O 


\si04=H.A10H 

Ottrelite  may  possibly  be  essentially  the  trisilicate  equivalent  of 
chloritoid, 

/^>Fe 
Al-O 

\jSi308=H.A10H 

and  Bamour's  venasquite  approaches  this  composition.    Variations  in 

composition  in  ottrelite  correspond  to  mixtures  of  this  molecule  witU 

small  quantities  of  chloritoid.    Venasquite,  however,  is  also  reducible 

to  the  normal  mica  type,  and  agrees  sharply  with 

2  Al3(Si04)3H3  + 

3  Al2(Si04)3FeaHa 

It  may  be  that  ottrelite  and  its  varieties  represent  the  first  stage 
intermediate  between  micas  and  vermiculites;  the  alkalies  of  mica  hav- 
ing been  replaced  by  water,  all  R'  becoming  H. 

Although  fluorine  is  found  in  micas  of  all  classes,  it  is  chiefly  charac- 
teristic of  lepidolite,  zinnwaldite,  and  phlogopite,  and  is  generally  con- 
nected with  a  low  oxygen  ratio.  Indeed,  the  extreme  end  of  the 
lepidolite  series,  polylithionite,  is  entirely  trisilicate  in  character,  and 
its  existence  fully  justifies  the  assumption  that  trisilicates  occur  in 
other  micas.  Furthermore,  polylithionite  furnishes  a  clew  to  the  entire 
lepidolite  or  lithia  mica  series,  and  its  formula  is  easily  written 
.F  .Si308=Na,K 

5  Al-F  +  1  Al-Si308^Na,K 

\si308=Li3  ^SibOsHNajK 

the  dominant  molecule  being  akin  to  clintonite  in  general  constitution. 
Ordinary  lepidolite  contains  the  same  molecule,  mingled  with  molecules 
of  the  muscovite  type,  and  an  average  example  is  represented  by 
.F  yF  ,Si04~KH, 

2  Al-F  +1A1-F  +2  Al— SiO^^Al 

\Si3O8EELi3  \Si308=^K3  \siO4EIAl 

In  cryophyllite  we  have  similar  molecules,  plus  molecules  of  an  iron 
biotite,  Al2(Si04)3Fe2H.2.  Cryophyllite  is  associated  most  intimately 
with  an  iron  mica  of  that  general  character,  and  lepidolite,  similarly, 
is  always  accompanied  by  mtiscovite.    In  zinnwaldite  the  molecule 

Al-F 


\si308=FeLi        ^'^^^^^^  ^y  GoOglc 
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probably  occurs,  commiagled  with  others  of  the  ordinary  lepidolite  and 
mnscovite  types.  In  short,  all  the  lithia  micas  contain  compounds  of 
the  type 

Al— F 

NsiaOa^R'a 

with  members  of  the  normal  mica  series.*  The  fluoriferous  phlogopites 
may  contain  molecules  of  the  same  character,  especially  AlFs^SisOs.MgK, 
or  they  may  be  of  the  normal  type  with  univalent— Mg—P  among 
the  monad  bases.  Between  these  alternatives  it  is  difficult  to  decide, 
and  more  evidence  is  necessary. 

By  alteration  lepidolite  passes  into  cookeite,  a  mineral  which  well 
illustrates  the  equivalent  character  of  hydroxyl  and  fluorine.  Penfield's 
analysis  gives  for  cookeite  a  general  formula, 

.OH 
Al— OH 
\siO*3R'3 
and  in  detail  a  mixture  of  molecules, 

10Al(OH),8iO4.Li3 
+14Al(OH)aSi04.H3 
+33Al(OH)38i04.Al 

The  identity  of  type  between  cookeite  and  lepidolite  is  perfectly  clear, 
and  the  analogy  with  the  clintonite  micas  is  still  more  apparent. 

In  a  similar  way  the  other  micas  alter  by  hydration,  yielding  a  great 
variety  of  products  which  are  known  in  general  as  vermiculites.  This 
is  especiaUy  true  as  regards  the  ferromagnesian  micas,  which  lose  alka- 
lies and  take  up  water  with  the  greatest  ease,  in  accordance  with  what 
seems  to  be  a  well-defined  law.    Thus  we  have 

BiotiU.  HydrohioiiU, 

.8i04=MgK  .Si04=MgH 

Al— Si04=MgH  Al— Si04=MgH  +3H3O 

\si04=Al  \si04=Al 

PKlogopiie,  Jffydrophlogopile. 

.Si04=MgK  .Si04=MgH 

Al— Si04=MgH  Al— Si04EEMgH  +3H3O 

\si04:LMgH  \si04=MgH 

Clint&nite.  HydroelinUmite, 

/^\Mg  /^>Mg 

Al— 0/  Al— O^  -I-3H3O 

\8i04^R'3  '^Si04-R'3 

^  For  fuller  disoassion,  see  Balletin  U.  S.  G.  S.  ^^o.  113,  p.  22. 
Bull.  125—4  uigmzeo  oy  GOOglC 
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The  micas  in  question  occur  in  nature  in  great  variety  of  admixtnre, 
and  the  corresponding  vermiculites  show  a  parallel  complexity.  In 
every  case,  howeveft*,  the  alteration  of  the  one  series  into  the  other  fol- 
lows the  line  indicated  by  the  formulae,  and  the  vermiculite  is  simply 
the  mica  with  H  in  place  of  K  or  Na,  plus  3  molecules  of  loosely  com- 
bined water.  Two  of  these  molecules  are,  as  a  rule,  given  off  at  1(KP, 
and  regained  in  moist  air,  suggesting  an  analogy  between  the  vermicu- 
lites and  the  zeolites.  Some  vermiculites,  however,  are  only  monohy- 
drated,  and  many  of  the  so-called  species  which  have  received  names 
■  are  mere  mixtures  of  altered  and  unaltered  micas,  representing  stages 
of  transition  between  the  original  mineral  and  the  final  prodact. 
Among  the  more  characteristic  vermiculites,  kerrite,  protovermiculite, 
haUite,  and  lennihte  appear  to  be  essentially  trihydrated  mixtures  of 
the  hydrophlogopite  and  hydroclintonite  types,  commingled  in  ratios 
nearly  as  follows : 

Hydropklog,    fffdroelini. 

Kerrite 5        :         1 

Protovermiculite 1         :         1 

Hallite 7         :        18 

Lennilite  is  near  hallite,  and  both  may  contain  small  admixtures  of 
chloritic  material.  The  kerrite  is  quite  near  the  typical  hydrophlogo- 
pite alone. 

Jefiferisite  resembles  protovermiculite  in  ratios,  but  with  a  hydiobio- 
tite  in  place  of  the  hydrophlogopite;  that  is, 

SiO.=MgH  O 

Al— Si04=MgH.  3H,0  +  Al— O       *      3H,0 
\SiO4EIAl  \8i04=B', 

anil  vaAlite  is  very  nearly 

SiO.=MgH  O 

5  Al— Si04HMgH.  3H,0  +  2  Fe— O        ^         3H,0 
\si04=MgH  \si04=MgH 

Maconite  and  lucasite  are  probably  micas  which  have  been  partiy 
vermiculitized,  and  an  essential  portion  of  the  first-named  mineral 
appears  to  be  a  derivative  of  muscovite.  Boseite  is  very  near  a  mixture 
of  partially  muscovitic  character,  viz: 

^i04=H,  O 

7A1— Si04=Al.  3H2O  +  9AI— O  3H,0 

\si04=Al  \si04=MgH  , 

Each  of  these  expressions  gives  the  composition  of  its  respective  min- 
eral very  closely,  and  so  strengthens  the  general  mica  theory.  11>« 
character  of  the  alteration  from  a  mica  is  simple,  and  is  what  is  most 
reasonably  to  be  expected.  .„„zeooyGoogle 
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From  some  points  of  view,  aud  especially  with  reference  to  its  crys- 
talline form,  kaolin  may  be  regarded  as  a  member  of  the  mica  group. 
As  such  it  would  form  a  connecting  link  between  the  micas  proper  and 
the  clintonite  group,  and  with  it  the  calcium  mica,  margarite,  can  be 
correlated.  Furthermore,  margarite  yields  an  alteration  product,  dud- 
leyite,  which  falls  into  line  with  the  other  two  species,  thus : 

Kaolin.  Margarite,  DudJeyitt. 

.OH  .OH  .OH 

Al-8i04=H3  Al-Si04=CaH  Al-Si04=CaH 

\si04^Al  \si04^(A10)3  \si04=A10H.AlH20a 

These  expressions  are  suggestive,  but  not  altogether  conclusive.  They 
represent  the  known  facts  fairly  well,  however,  and  can  serve  their 
purpose  for  the  time  being.  Several  other  micaceous  minerals  are 
altogether  doubtful  in  character,  and  need  only  passing  mention.  Thus 
helvetan  may  be  a  trisilicate  of  the  biotite  type.  Caswellite,*  an  altera- 
tion product  of  a  manganesian  biotite,  may  be  written  as  a  member  of 
the  clintonite  group.  Willcoxite  seems  to  be  an  alkaline  clintonite,  and 
corresponds  very  closely  to 

Al-O        ^      +A1— O        ^ 
\si04^Al  \si04=NaH2 

There  are  also  several  vermiculitic  minerals  which  probably  belong  in 
the  chlorite  group.  All  of  these  supposed  species  need  further  investi- 
gation. 

In  roscoelite,  which  is  a  vanadium  mica,  the  ratios  are  quite  uncer- 
tain. According  to  Oenth,  the  mineral  contains  YsOa,  while  Boscoe 
gives  the  vanadium  as  VsOs;  and  in  other  respects  the  analyses  are  dis- 
cordant. If  Oenth's  analysis  is  accepted,  roscoelite  has  essentially  the 
ratios  of  a  phengitic  muscovite,  with  half  of  the  aluminum  replaced  by 
vanadium.    This  seems  to  be  probable,  but  the  species  needs  reanalysis. 

Ganophyllite,  described  by  Hamberg  in  1890,t  and  regarded  by  the 
discoverer  as  a  manganese  zeolite,  should  probably  be  classed  with  the 
micas.  Like  the  micas,  it  is  monocUnic,  highly  cleaveable,  and  gives  a 
I>ercussion  figure  consisting  of  a  six-rayed  star.  In  all  its  physical 
characteristics  it  resembles  the  micas,  with  one  of  which,  manganophyll, 
it  is  associated.  It  loses  water,  however,  in  vacuo,  regaining  the  amount 
lost  on  exx)osure  to  moist  air,  and  on  this  account  it  may  be  compared 
either  with  the  zeolites  or  with  the  vermiculite  group. 

•Cheater,  Trans.  N.  Y.  Acad.  Sci.,  XIII,  p.  97, 18W. 
t  Oeol.  Foren.  Forhandl.,  XH,  p.  586. 
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On  the  latter  basis  it  agrees  in  composition  with  a  hydrateil  manga- 
nese phlogopite,  having  the  subjoined  admixture  of  molecules: 

1.  Al(Si308)3Mn3e3.2aq. 

1.  Al(Si04)3Mn3H3.2aq. 

2.  Al(Si04)3Mn3EH3.2aq. 

3.  Al(Si04)3Mn3NaH2.2aq. 

or,  in  x)ercentages,  as  follows: 


SiO>.. 
AM).i. 
Fe:0, 
Mn(J  . 
CaC. 
Mg<). 
PbO  . 
K2O . . 
NaeO. 
HaO. 


Of  this  water  G.22  per  cent  is  crystalline  and  3.56  constitutional. 

The  associated  manganophyll  has  also  phlogopite  ratios,  but  varies 
so  widely  in  composition  as  to  show  that  it  is,  like  many  other  micas, 
a  mixture.  Hamberg  gives  two  analyses  of  this  mineral;  the  first 
variety,  of  a  reddish-brown  color,  agrees  with 

.Si04£ZMgK 
+  4Al-Si04=MgH 


.Si04=MnK 
Fe-Si04=MnH 


\Si04=MnH 


\8i04=MgH 


The  second  variety,  which  is  dark-brown,  may  be  written 


3Al-0/^' 


g 


\si04=Fe' 


.Si04=MnK 

+  4Al-Si04=MnH 

\8i04^MnH 


.8i04=MgK 

+  5Al-Si04=MgH 

\Si04=MgH 


These  manganophylls  are  from  Psysberg,  but  the  manganophyll  from 
Longban,  analyzed  by  Flink,  has  ratios  which  indicate  the  presence  of 
biotitic  molecules  somewhat  similar  to  those  found  in  alurgite.  Man- 
ganophyll, however,  contains  among  its  constituents  a  true  manganese 
phlogopite,  of  which  ganophyllite  is  most  probably  the  hydrate.  On 
this  basis  both  minerals  are  most  easily  explained,  and  aU  their  rela- 
tions are  accounted  lor. 

Between  the  micas  and  the  chlorites  the  relations  are  exceedingly 
close,  as  regards  both  composition  and  physical  properties,  and  from 
certain  points  of  view  the  vermiculites  are  to  be  regarded  as  a  transi- 
tional series  connecting  the  two  groups.    All  the  species  are  highly 
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foliated,  all  or  nearly  all  are  monocHnic,  and  to  each  of  the  definite 
ferromagnesian  micas  a  chlorite,  bigher  in  magnesia  and  water,  seems 
to  correspond.  In  former  publications*  I  have  sought  to  show  that  the 
chlorites  may  be  interpreted  as  derived  from  magnesium  orthosilicate 
in  the  same  way  that  the  micas  are  derived  from  the  normal  aluminum 
salt;  but  fuller  consideration  leads  me  to  a  more  satisfactory  general- 
ization, which  unites  both  series  under  one  set  of  fundamental  formulae. 
Eetuming  to  the  normal  micas  and  ignoring  the  replacements  of 
magnesium  and  aluminum  by  other  equivalent  bases,  we  have  the 
following  formulae  already  developed  : 


Biotite, 

.Si04=MgK 
Al-Si04=MgH 

\siO4HAl 


PMogopite. 
.Si04~MgK 

Al-Si04EEMgH 


CUntonile. 


\si04=MgH  \si04=R' 


By  admixtures  of  these  types  all  of  the  ferromagnesian  micas  are 
completely  explained,  and  for  the  orthochlorite  series  the  following 
parallel  expressions  are  similarly  sufficient  : 


Bioiite-cklarite, 
.Si04-(MgOH)2H 

Al-Si04_(MgOH)2H 

\siO4rAl 


Phlogopiie'Cklorite, 
ySi04ii:(MgOH)2H 

Al-Si04E-(MgOH)2H 

\si04=(MgOH)2H 


ChUmtoid  type. 

/    >Mg 
Al-O        ** 

^Si04=E^ 


An  average  penniue  consists  of  the  first  and  second  of  these  types 
in  the  ratio  1:1,  and  an  average  clinochlore  has  the  same  molecules  in 
the  ratio  2 : 1.    From  these  ratios  the  following  composition  is  deduced : 


810,. 

ALOa 
MgO 
H,0. 


Pennine.     Chnochlore. 


34.35 
14.60 
38.17 
12.88 


34.97 
16.51 
36.27 
12.25 


100.00 


100.00 


In  both  minerals,  as  among  the  corresponding  micas,  admixtures  of 
molecules  of  the  third  type  occur,  giving  a  range  of  variation  which 
is  shown  in  the  published  analyses.  Thus,  for  leuchtenbergite,  we 
have,  with  the  molecules  given  above,  a  large  admixture  of  the 
compound 

/*^>Mg 
Al-O        ^ 


'^Si04E:(MgOH)H3 


*  Bua  r.  8.  Geol.  Survey,  No.  78,  p.  22 ;  BuU.  No.  90,  p.  17 ;  BulL  No^|^^  pj)^l\^^^gl^ 
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while  in  prochlorite  and  corandophilite  the  latter  compound  predom- 
inates. Prochlorite  has  the  last  formula,  with  trifling  admiztores  of 
chloritoid  or  ottrelite,  and  corandophilite  agrees  with  the  compositaon 

/*^>Mg  /^>Mg 

7A1-.0  4-  33A1-0 

\si04=(AlH80a)2H  \si04-(MgOH)H, 

In  both  prochlorite  and  corundophilite  there  are  large  replacements  of 
magnesium  by  iron. 

To  these  formulae  some  of  the  rarer  or  obscurer  chlorites  offer  inter- 
esting variations,  which,  however,  are  all  simple  and  intelligible. 
Thus,  rumpfite  is  represented  by  the  formula 

3A1-0  +  2  Al-OH 

\8i04=H(A10H)  ^SiO^^Ha 

the  flrst  compound  being  a  magnesian  chloritoid,  and  the  second  a 
molecule  already  indicated  in  cookeite.  The  original  delessite  is  very 
near 

I-O 
\si04=H3 
while  the  Scotch  delessites,  analyzed  by  Heddle,  agree  sharply  with 
the  formula 

ySi04ZI(MgOH)3H 

Al-SiO=(MgOH)3H  +  2H2O 
\siO=Al 
with  one-fourth  of  the  Mg  replaced  by  Fe.    In  the  last  case  the  dis- 
crimination between  hydroxy  1  and  water  of  crystallization  is  shown  by 
the  analyses,  and  it  is  very  probable  that  an  analytical  revision  of  the 
chlorites  would  bring  other  instances  of  the  same  kind  to  light 
For  melanolite  we  have  very  closely  the  composition 

.Si04=(Fe"OH)Ha 
Fe— Si04~(Fe''OH)H2 

\8i04=Fe 
and  for  euralite 

.Si04=(MgOH)2H  ,Si04=(MgOH)H, 

7A1— 8i04=(MgOH)8H  +  3A1— Si04=(MgOH)H, 
\siO4  ^Al  \si04=(MgOH)Ht 

Trisilicate  molecules,  as  among  the  micas,  also  appear  in  the  chlorite 
series,  and  stilpnomelane  is  a  good  example  of  this  kind.  Its  formula 
is  very  nearly 

•         .8i308=(FeOH)2H 

Al— Si308^(FeOH)2H 

\Si308=(FeOH)2H  Digitized  by  Google 


CLAKKE]  MICAS  AND   CHLOB1TE8.  55 

with  very  little  Si04,  and  epichlorite  is  a  mixture  of  this  salt  with  the 
eqoivalent  Al(Si04)3  (MgOH)6H3y  the  two  compounds  being  commingled 
in  nearly  equal  percentages,  or  about  half  and  half. 

Some  of  the  chlorites,  also,  are  parallel  with  kaolin  and  margaritein 
constitution.  Aphrosiderite  and  strigovite,  for  example,  are  well 
represented,  as  follows: 

Kaolin.  Strigovite,  Aphrosiderite, 

.OH  .Ofl  .OH 

Al— Si04HH3        Al— Si04=(FeOH),H        Al— Si04=(FeOH)3 

\8iO43Al  \siO4ZIAl  \siO,=Al 

with  much  ferric  iron  in  strigovite  in  place  of  aluminum.  In  diaban- 
tite  we  find  a  composition  indicative  of  a  mixture  between  a  molecule 
of  this  type  and  one  in  the  normal  series.  The  diabantite  from  Oon* 
necticut,  for  instance,  is  very  near 

.Si04=(MgOH)ja  .OH 

Al— 8i04=(MgOH)2H   +  2A1— SiO,=FeH 
\siO=(MgOH)aH  ^SiO.EIFeH 

For  the  minerals  daphnite,  metachlorite,  klementite,  chamoisite,  thur- 
ingite,  and  cronstedtite,  the  formulae  are  more  or  less  doubtful,  for  the 
reason  that  alternatives  are  possible.  They  all,  however,  reduce  to 
mixtures  of  the  chloritoid  or  clintonite  type,  of  the  forms 

A.  B.  c. 

yO  yO  yO 

y^>^''  /^>R"  ./^>-R" 

Al— O  Al— O  Al— O 

\siO,~H.(A10H)  \siO,^H2(R''OH)  ^SiO.^Ha 

Using  the  letters  underneath  the  formulsa  as  symbols,  the  several 
species  become 

Chamoisite B,0„  with  all  R"=Fe 

Metachlorite B3C1,  with  all  R''=Fe 

Thuringite A,B,G„  with  all  R"=Fe 

Klementite A1B2C1,  with  R"  mostly  Mg 

Daphnite A1B5C4,  with  R"  mostly  Fe 

In  cronstedtite  there  is  a  range  from  AiB,Ci,  as  in  thuringite,  to 
A1B2,  and  all  the  aluminum  is  replaced  by  feme  iron,  while  all  R"=Fe. 
These  expressions  give  the  composition  of  the  several  species  very 
closely,  and  serve  to  correlate  them  with  delessite,  rumpfite,  prochlorite. 
and  corundophilite.  All  of  the  valid  evidence  is  satisfied,  and  the 
micas,  cli»tonites,  vermiculites,  and  chlorites  form  one  systematic  group. 
The  facts  that  garnet  and  vesuvianite  alter  into  chlorites,  and  that 
chloritic  pseudomorphs  after  feldspar  are  known,  serve  to  still  more 
closely  connect  the  formulae  here  adopted  with  the  similar  formulae  of 
the  preceding  groups  of  minerals. 
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When  clinochlore  or  leucbtenbergite  is  strongly  ignited,  it  yields, 
like  xanthopbyilite,  a  product  insoluble  in  hydrochloric  acid,  having 
the  composition  of  spinel.  This  reaction  establishes  still  more  defi- 
nitely the  relationship  between  the  chlorites  and  the  clintonite  group, 
and  it  is  readily  intelligible  in  the  light  of  the  structural  expressions. 
The  splitting  up,  under  influence  of  heat,  of  mixtures  containing  such 
groups  of  atoms  as  MgOH,  AlOH,  and  AIO2H2,  ought  to  generate 
spinel,  and  the  appearance  of  a  compound  of  this  character  is  evidence 
in  favor  of  the  formulae. 

VI.  THE  TOUBMALINB   GROUP. 

Although  tourmaline,  in  its  several  varieties,  is  apparently  quite 
complex,  the  evidence  for  its  interpretation  is  abundant  and  ample.  It« 
variations  in  composition  are  shown  by  numerous  good  analyses,  its 
associations  are  well  known,  and  its  alteration  products  have  been 
observed  in  a  sufficient  number  of  cases.  From  the  minerals  which 
have  been  discussed  in  the  preceding  chapters,  it  difiers  essentially  in 
that  it  contains  boron,  and  the  part  played  by  this  element  is  a  new 
question  to  be  interpreted. 

When  tourmaline*  undergoes  alteration,  the  commonest  product  is  a 
mica,  and  between  the  micas  and  the  tourmalines  there  are  very  strik- 
ing analogies.  With  the  lithia  micas,  lithia  tourmalines  are  generally 
associated;  with  muscovite  and  biotite,  iron  tourmalines  occur,  and 
magnesian  tourmalines  accompany  phlogopite.  In  each  case  the  com- 
position of  the  tourmaline  seems  to  bear  a  relation  to  that  of  the  asso- 
ciated mica.  Furthermore,  the  varieties  of  tourmaline  shade  one  into 
another  through  an  unbroken  series  of  gradations,  and  this  may  happen 
ti>  some  extent  in  one  and  the  same  crystal.  The  genus  tourmaline,  in 
short,  represents  a  series  of  compounds,  and  these  are  parallel  to  the 
normal  mica  series.  These  considerations  lead  directly  to  a  system  of 
formulae,  which,  like  those  of  the  micas,  are  derivable  from  molecules 
of  the  normal  aluminum  orthosilicate,  and  which  express  completely 
all  the  known  chemical  relations  of  tourmaline. 

On  studying  carefully  all  the  more  recent  and  more  trustworthy 
analyses  of  tourmaline,  a  constant  ratio  appears  connecting  silicon, 
boron,  and  oxygen,  which  is  represented  by  the  figures  SieBsOai.  The 
variations  from  constancy  are  almost  all  within  the  limits  of  accuracy 
of  the  analyses,  but  occasionally  a  small  amount  of  fluorine  is  noted, 
which  appears  to  replace  the  univalent  acid  group  BOt.  Aluminum, 
with  respect  to  silicon,  varies  widely,  the  ratio  ranging  from  AlgSia  to 
AlsSiu,  while  the  other  bases  vary  reciprocally  with  alumini\[n  and  in 
the  opposite  direction.  The  tourmalines  high  in  aluminum  approach, 
like  muscovite,  most  nearly  to  the  normal  ortho-salt;  those  lowest  in 
aluminum  are  high  in  magnesium,  like  phlogopite;  and,  like  biotite  in 
the  mica  group,  the  iron  tourmalines  lie  between  these  extremes. 
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TakiDg  now  the  smallest  amount  of  aluminum  found  m  the  formula 
of  any  tourmaline,  all  varieties  of  the  species  may  be  regarded  as  con- 
taining the  nucleus  Al5(8i04)6(B03)(B02)2,  in  which  14  units  of  affinity 
are  still  unsatisfied,  and  among  which  -all  of  the  essential  variations 
in  composition  take  place.  The  orthoboric  group,  BO3,  is  obviously 
trivalent,  BO2  being  univalent,  and  the  radicle  of  metaboric  acid. 

Prom  this  nucleus  four  types  of  tourmaline  are  derivable,  thus: 


1. 
.Si04=R'3 
Al— Si04=Al 

\si04=Al— BOa 

I 
Al— B03=l^aH 


2. 

.8i04^MgH 
Al-Si04=MgH 

\ai04=Al— BO, 

I 
Al— B03=NaH 


.Si04=Al— BO2 
Al— 8i04i=Al 
\si04=Al 


.Si04=Al— BOa 
Al-Si043Al 

\si04=Al 


3. 
.Si04=MgH 
Al— Si04=MgH 

\si04=Al— BOj 

I 
Al— B03=NaH 

I 
.Si04=Al— BO, 

Al— Si04~MgH 

\si04=Al 


4. 
.Si04=MgH 
Al-Si04=MgH 
'\Si04=Al— BO, 

I 
Al— B03=NaH 

I 
.8i04=Al— BO» 

AiCsi04^MgH 

\8i04^MgH 


and  to  all  of  these,  known  varieties  of  the  mineral  correspond.  The 
only  notable  variations  are  due  to  Cr  or  Fe  replacing  Al,  Fe  or  Mn 
replacing  Mg,  small  quantities  of  F  replacing  BO2,  and  in  No.  4,  Ca 
sometimes  replacing  NaH.  If  in  No.  1  E'3  ssLiH,,  and  in  No.  2  Fe, 
replaces  Mg,,  these  formulae  give  the  subjoined  percentage  compositions : 


SIO.2  . 

B.O3 . 

AliO, 
FeO.. 
N»,0. 
LiiO  . 
H,0.. 


38.05 
11.10 
43.13 


3.28 
1.58 
2.86 

100.00 


35.16 
10.25 
34.86 
14.06 
3.03 


2.64 
100.00 
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These  figures  agree  well  with  the  best  analyses  of  the  lithia  tonrma- 
lines  and  the  ordinary  black  tourmalines  which  are  found  in  the  same 
localities;  divergencies  being  due  to  trifling  admixtures  of  one  with 
the  other,  and  to  the  presence  of  fluorine  as  previously  noted. 
Formula  'So.  3  corresponds  to 

8iO« 37.68 

BiOa 10.96 

AliO, 81.04 

MgO 12.52 

Na^O 3.24 

H,0 3.76 

100.00 

which  is  very  near  the  composition  of  the  dark-brown  tourmalines  firom 
Orford,  N.  H.,  and  Monroe,  Conn.,  except  that  in  them  a  little  Fe 
replaces  Mg,  and  a  little  Ga  takes  the  place  of  NaH. 

The  brown  tourmalines  of  Hamburg,  N.  J.,  and  Oouvemeur,  N.  Y., 
with  the  white  tourmaline  from  DeKalb,  all  approximate  toward  formula 
No.  4,  but  with  admixtures  of  No.  3,  and  with  Ga  in  place  of  NaH.  The 
mixture 

,8i04~MgH  .Si04=MgH 

Al— Si04~Al  Al— Si04=MgH 

\si04=Al— BO,  \si04=Al— BO, 

I  I 

Al— BO,=XaH  +  2  Al— B03=Ca 

I  I 

,Si()4^Al— BO,  .Si04=Al— BO, 

Al— Si04    Al  Al— Si04~Mgfl 

\SiO4-MgH  ,  \si04E:MgH 

gives  the  following  percentage  composition : 

SiOi 37.19 

B.O, 10.^ 

AI2O:, 29.86 

MgO 13.77 

CaO 3.86 

Na,0 1.06 

HaO 3  41 

100.00 

which  represents  the  DeEalb  tourmaline  fairly  well.  In  the  Ham- 
burg mineral  there  is  more  of  the  calcium  compound,  and  in  that  from 
Oouvemeur  rather  less.  The  black  tourmaline  from  Pierrepont  gives 
formula  No.  4  very  closely,  except  that  about  three-tenths  of  the  Mg 
has  been  replaced  by  Fe,  and  one-half  of  the  NaH  by  Ga.  Galculating 
for  the  following  mixture  of  molecules: 

3Al5(Si04)6(BOa),B03NaFe4H5 
2Al5(Si04)6(B02)2B03NaMg4H5 
5Al5(Si04)6(BO,),B03GaMg4H4  r^^^^T^ 
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we  have  the  following  comparison  with  Biggs's  analyeie  of  Pierrepont 
toarmaline: 


Found.     '  Ca 

lonlatod. 

35.61  !( 
.55|} 

85.91 

10. 15  1  ) 

.27  , 
25.29  1 

10.48 

25.44 

8.19 

8.62 

11.07 

11.17 

3.31  , 

2.79 

1.51    ) 
.20    \ 

1.55 

3.34 

4.04 

99.98 


100.00 


Toormalines  which  do  not  correspond  to  any  one  of  the  fonr  types 
given  agree  with  mixtures  of  them,  and  all  of  the  analyses  of  this 
mineral  published  by  Jannasch  and  Galb  or  by  Biggs  can  be  reduced 
to  suitable  formula.    These  formulae  suggest  an  end  product, 

Al9(Si04)fl(B02)aB03NaH 

which  may  possibly  exist,  but  is  not  known.  They  also  indicate  the 
obvious  relationship  of  tourmaline  to  the  micas,  and  express  the  ready 
alterability  of  the  former  into  the  latter.  A  molecule  of  tourmaline, 
with  elimination  of  boric  acid  and  one  atom  of  aluminum,  splits  into 
two  molecules  of  the  mica  type,  and  the  transformation  is  easily 
understood.  Potash  is  of  course  taken  up.  Certain  experiments  by 
Lemberg,*  who  investigated  the  action  of  alkaline  solutions  upon  tour- 
maline, are  in  accord  with  these  suppositions. 

Although  otherwise  interpreted  by  Brogger,  the  minerals  cappelinite^ 
melanocerite,  karyocerite,  and  tritomite  seem  to  be  structurally  akin  to 
tourmaline.  This  view  of  their  nature  has  already  been  suggested  by 
Wiikjt  and  it  is  sustained  both  by  chemical  and  by  morphological 
considerations.  Oappelinite  is  hexagonal,  and  the  other  species, 
like  tourmaline,  are  rhombohedral.  They  are  silicates  of  rare  earths, 
which  are  mostly  trivalent,  like  aluminum;  all  contain  boron,  and  all 
but  cappelinite  contain  fluorine  also.  Furthermore,  all  four  species, 
considered  together,  illustrate  the  reciprocity  between  boric  acid  and 
fluorine,  which  has  been  suggested  in  the  discussion  of  tourmaline. 

*  Zeitsch.  Deutsoh.  Geol.  Gesell..  1892,  p.  239. 
t  Zeitoch.  Kryst.  Min.,  XXIU,  pp.  421, 422, 1894. 
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Thns,  if  we  compute  the  atomic  ratios  from  the  analyse^  cited  by 
Brogger,*  the  following  relation  appears: 


Caopelinite  . 
MelaDocerite 
Karyocerite . 
Tritomite ... 


Si. 


236 
218 
216 
226 


B  +  F. 


488 

92 

134 

210 


304 
296 
226 


488 
396 
430 
436 


That  is,  Si:B  +  F: :1:2  nearly,  variations  being  due  to  the  fact  that 
in  the  Urst  three  minerals  the  boric  acid  was  determined  by  difference, 
and  also,  probably,  to  the  occasional  replacement  of  fluorine  by 
hydroxyl.  Another  source  of  variation  is  found  in  the  presence  of 
tetrad  bases,  as  will  be  seen  later;  but  for  the  moment  the  relation 
indicated  seems  to  be  reasonably  clear. 

The  first  member  of  the  group,  cappelinite,  is  a  borosilicate  of  yttrium 
and  barium,  and  approximates  in  composition  to 


/BO, 


/' 


BO, 


Y— BO,  +4Y— BO, 

^SiO.ZlBaH  \8i04^Y 


With  the  earths  of  uncertain  molecular  weight  designated  as  "yttria,'' 
are  a  little  lanthanum  oxide  and  trifling  quantities  of  ThO,  and  GeOa, 
and  with  the  barium  are  some  calcium  and  alkalies. 

The  other  three  members  of  the  group  are  all  more  complicated  than 
cappelinite,  and  vary  from  it  in  type  by  containing  tetrad  oxides,  such 
as  OeO,,  ThO„  and  ZrO,.  In  eudialyte  and  catapleiite  we  have  two 
rhombohedral  silicates  of  zirconia,  which  help  to  explain  these  com- 
pounds. Catapleiite  probably  has  the  constitution  (OH)3Zr.Si308.R'> 
If  we  regard  the  tetrad  bases  in  the  cappelinite  group  as  forming 
orthosilicates  of  this  same  type,  the  remainder  of  each  mineral  may 
be  written  as  a  mixture  of  molecules  like  those  already  designated, 
but  with  cerium  earths  predominating  over  yttrium,  and  fluorine 
replacing  some  boric  radicles.    Thus,  melanocerite  is  not  far  from 


Ri 


.OH  .BO3=0a 

"'<OH  +2R'"— BO3=0a 

''^Si04=Cafl  \siO=R"' 


Karyocerite  may  be  written  similarly,  and  tritomite  becomes 

.OH  ,BO, 

^''<OH  +K'"— BO, 

\siO,~CaH  '\Si04=H,.E"'Fj 


•  Zeit.  Kryst  Urn.,  XVI,  pp.  M2-MB. 
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These  formulflB  are  uncertain,  and  need  verification  with  material  from 
other  sources.  At  present  they  have  only  «,  reasonable  probability. 
The  tetrad  silicate  in  them,  however,  will  be  seen  to  be  highly  prob- 
able wnen  we  come  to  the  discussion  of  the  other  allied  compounds 
in  their  proper  connection  later. 

There  is  one  other  borosilicate  containing  aluminum,  axinite,  whose 
relations  are  uncertain.  Physically  it  differs  widely  from  tourmaline, 
being  triclinic,  but  on  account  of  its  composition  it  may  fairly  be  con- 
sidered here.  The  analyses  of  it  vary  to  a  considerable  extent,  partly 
because  of  uncertainty  in  the  determinations  of  water  and  boron,  but 
also  in  other  respects  which  indicate  a  mixture  of  molecules.  Some 
analyses  give  orthosilicate  ratios,  provided  that  the  boron  is  regarded 
as  basic  and  equivalent  to  aluminum,  but  others  show  much  too  little 
oxygen.  Boron,  however,  is  essentiiJly  an  acid-forming  element,  and 
it  seems  more  probable  that  in  axinite  it  has  acid  functions.  The  most 
typical  axinite  is  that  from  Bourg  d'Oisans,  and  of  this  the  best 
analysis  is  by  Jannasch  and  Locke.*    From  this  the  following  formula 

is  easily  derived: 

.B03=:=A1-0H 

in  which  the  boron  is  regarded  as  part  of  an  orthoborate  molecule, 
derived  from  the  acid  H3BO3. 

This  may  be  compared  with  Jannasch  and  Locke's  analysis  directly, 
and  with  the  latter  reduced  by  recalculating  FcsOs  into  AI2O3,  the  other 
bases  all  into  their  equivalents  in  OaO,  and  then  bringing  to  100 
I)er  cent,  thus: 


SiO,. 
AI3O3 

F©b03 

FeO. 
MnO 
CaO. 
MgO 
K«0. 

H,0. 


Found. 


Reduced. 


42.88 

6.02 

18.24 

.62 

7.10 

1.06 

19.89 

2.23 

.11 

.36 

2.14 


100.65 


43.13 

6.06 

18.73 


29.93 


2.15 


100,00 


Calculated. 


43.32 

6.32 

18.41 


30.33 


100.00 


The  formula  may  also  be  written 
.B03=A10H 

Al-Si04=)^ 


.B03=A10F 
Al-Si308=  )  ^ 


•  Zeltech.  Anorgan.  Chem.,  VI,  p.  67,  igW?'"^""  "^  ' 
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in  which  form  it  compares  better  with  other  analyses.    Thus  Baamert's 
analysis  of  axinite  from  the  Hadanthal  *  gives 


^OaznAlOH 
-Si04 

\siO4 

and  a  comparison  as  follows 


Al— Si04=  )  (,jj  +  Al— 8i308=  )  q     +  Al— SiO«= 


OH  * 


\siO4 


SiO».. 

B,05. 

A1,0, 

FeiO, 

FeO. 

MnO 

CaO. 

MgO 

HjO. 


Found. 


40.76 
4.76 

12.47 
2.17 
3.60 
2.84 

30.21 
2.00 
1.22 


100.03 


Bednced. 


40.92 

4.78 

13.91 


39.17 
1.22 


Calculated. 


100.00 


41.32 

4.82 

14.05 


88.57 
1.24 


100.00 


Genth's  analyses  *  of  the  axinite  irom  Franklin,  N.  J.,  give  similar 
ratios,  minus  the  boron-free  molecule  required  in  Baumert's  case. 
Approximately  they  give 


.B03=A10H 
4  Al-Si04=  )   r«o 
\Si04^  5 


.BOtf=AlOH  .BO:f=Mn 

\8iO4-J  \Si04=^^^ 


with  rather  less  than  naif  the  Si04  replaced  by  SiaOg.  In  general, 
when  X=Si308+Si04  all  axinite  except  that  analyzed  by  Baumert 
gives  the  general  formula 

>BOtf=R 
Al— X=  ) 

in  which  E''  is  partly  AlOH,  with  Ca,  Mg,  Mn,  or  Fe.  Uutil  further 
evideuce  is  available  this  expression  may  be  regarded  as  valid,  but  it 
represents  only  the  composition  of  the  mineral,  and  no  other  relations. 
It  is,  however,  in  conformity  with  the  general  theory  of  substitution. 
Other  formulae,  which  represent  axinite  either  as  metasilicate  or  as 
orthodisilicate,  are  possible,  but  none  of  them  has  any  advantage  over 
the  one  proposed. 


*  Dana's  System  of  Min.,  Otb  ed.,  p.  529. 
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YII.  MISCELLANEOUS  SPECIES. 

Among  the  ortho-  and  trisilicates  of  aluminum,  ferric  iron,  and  other 
triad  elements,  there  are  a  considerable  number  which  do  not  fall  con- 
veniently into  any  of  the  preceding  groups  of  minerals,  or  which  are 
doubtful  as  regards  their  genetic  affinities.  Some  of  them  have  obvious 
relationships  to  other  species,  and  some  are  quite  obscure  in  character, 
bat  all  seem  to  be  conformable  to  the  theory  of  substitution. 

First  in  order  of  importance  is  the  mineral  staurolite,  a  highly  basic 
silicate,  which  is  evidently  akin  to  andalusite,  dumortierite,  and  silli- 
manite,  and  which,  like  them,  is  orthorhombic.  Like  andalusite,  lur- 
thermore,  staurolite  alters  into  muscovite,  an  entire  crystal  becoming 
transformed  throughout  into  an  aggregate  of  mica  scales. 

By  far  the  best  evidence  as  to  the  comx)osition  of  staurolite  is  that 
furnished  by  the  analyses  of  Penfleld  and  Pratt,*  who  adopt  Groth's 
fonnula  HAlsFe^SiaOu.    This,  structurally,  is  best  written 

.O— H 
Al— Si04=(A10)a 

^'^*=(A10), 

wliich  expresses  a  partial  relation  to  the  micas,  andalusite,  and  so  on. 
The  theoretical  percentage  composition  calculated  from  this  formula 
agrees  well  with  the  results  of  analysis,  except  that  it  gives  the  silica 
uearly  one  per  cent  too  low,  a  discrepancy  which  Penfleld  and  Pratt 
attribute  to  inclusions  of  silica  in  the  minerals  analyzed. 

By  means  of  a  slightly  different  fonnula  the  relations  of  staurolite 
to  the  other  sx>ecie8  can  be  much  more  clearly  shown,  but  it  assumes 
that  the  ideal  staurolite  is  not  yet  known.  The  expressions  proposed 
are  as  follows: 

Andalusite,'  Dumortierite.  Staurolite, 

/Si04=(A10)3  .8i04=(A10)3  .Si04EE(A10)3 

Al— Si04^Al  Al— Si04EE(A10)3        Al— Si04Z(A10)3 

\8iO4EAl  \8i04=Al  \si04=Fe 

I 
Fe 
I 
.8i04=Fe 

Al— Si04EE(AlO)3 

\si04Z(A10)8 

*Am.  Jour.  Sci.,  (3)  XL VII,  p.  81,  1894. 
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This  formala,  in  contrast  with  that  of  Penfield  and  Pratt,  and  with 
their  reduced  analysis  of  staurolite  from  Lisbon,  N.  H.,  gives  the  sub- 
joined percentage  composition: 


Sio> . 

FeO. 
H2O  . 


Lisbon. 


27.44 

55.16 

15.72 

L68 


100.00 


P.  and  P. 


26.32 

55.92 

15.79 

L97 


New 
formula. 

27.90 
55.35 
16.75 


100.00 


100.00 


If,  now,  we  assume  that  the  actual  staurolite  is  slightly  altered  by 
hydration,  some  Fe  being  replaced  by  H2  and  by  FeOH+H,  the  dis- 
crepancies between  formula  and  analyses  are  sufficiently  accounted  for. 
The  new  formula  is  more  symmetrical  than  the  old  one;  it  better 
expresses  the  alterability  of  staurolite  into  muscovite,  and  it  seems  to 
satisfy  the  evidence  with  sufficient  completeness.  When  we  remember 
that  staurolite  is  excessively  liable  to  inclusions  and  alterations,  a  very 
sharp  agreement  between  analysis  and  theory  is  not  to  be  expected. 

Still  another  orthorhombic  species,  harstigite,  has  a  formula  anal- 
ogous in  some  ways  to  that  of  staurolite.  For  harstigite  there  is  but  one 
analysis  extant,  which  gives,  nearly 

.SiO^iiCaH 

Al-Si04=CaH 

\si04=Mn  • 

I 
Oa 

I 
.Si04=Mn 

Al-Si04=CaH 

\si04^CaH 

This,  in  comparison  with  Flink's  analysis,  gives 


Found. 

Calonlated. 

SiOj 

38.94 

10.61 

12.81 

3.27 

29.23 

.35 

.71 

3.97 

39.13 

n.09 

)        15.43 

1       30.44 
3.91 

AI3O. 

MnO 

Mg<> 

CaO 

K2O 

NaO 

H>6 

99.89 

100.00 

a  result  which  is  fairly  satisfactory, 
are  evidently  needed. 


More  data  relative^4x)  harstigit-e 
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In  order  to  interpret  the  clintonite  micas,  the  highly  basic  compound 

Al-O 

\si04=Al 
was  assumed.  This  formula  also  gives,  empirically,  the  percentage 
composition  of  the  species  kornerupine  or  prismatine,  which,  unlike 
the  micas,  is  orthorhombic,  and  also  insoluble  in  acids.  On  these 
grounds  it  may  be  compared  with  andalusite  and  staurolite;  and  a  clew 
to  its  constitution  is  found  in  the  existence  of  an  alteration  product  of 
prismatine,  kryptotile,  having  the  composition  HAlSi04.  Tripling  the  ' 
formulae,  we  have 

Andalusite,  Kornerupine.  Kryptotile. 

.Si04Z:(A10)3  y8i04=(A10,Mg)3  .Si04-H3 

Al-Si04=Al  Al-Si04£EAl  Al-Si04Z:Al 

\si04^Al  \si04=Al  \siO4EEAl 

symbols  which  express  the  observed  relationship  between  these  and 
other  species.  Further  than  this  the  formulae  have  no  real  significance, 
and  alternative  expressions  are  considered  later  in  connection  with  the 
pyroxenes  and  amphiboles.  Associated  with  kornerupine  the  still 
more  ba-sic  sapphirine,  Mg5A]i}Si20tr7,  is  found.  To  the  constitution  of 
this  species  there  is  no  good  clew,  and  any  attempt  at  structural  formu- 
lation is  Useless.  More  than  one  structural  formula  is  x>ossible  for 
sapphirine,  but  all  are  at  present  meaningless,  except  in  so  far  as  they  j 
show  that  the  compound  is  stoichiometrically  conceivable.  "^ 

A  peculiarly  difficult  group  of  minerals  to  interpret  constitutionally 
is  the  group  of  clays.  One  member  of  this  group,  kaolin,  has  already 
been  considered,  and  this  member  has  the  advantage  of  being  crystal- 
line. The  other  clays  are  amorphous,  and  of  uncertain  origin^  they 
often  occur  in  complicated  mixtures,  are  difficult  to  identify  with  cer- 
tainty,  and  still  more  difficult  to  correlate  with  other  species.  They 
represent  undoubtedly  the  breaking  down  of  crystalline  silicates,  to 
which  they  are  related  somewhat  as  kaolin  is  related  to  the  feldspars; 
but  rarely,  if  ever,  has  their  actual  genesis  been  observed.  Their  for- 
mulae, therefore,  are  merely  tentative,  and  serve  only  as  a  first  step 
toward  a  better  study  of  the  several  species. 

Upon  comparing  the  formula  of  aluminum  orthosilicate  with  that  of 
kaolin,  an  indication  of  serial  arrangement  becomes  evident,  which  may 
be  written  thus: 


Normal  salt.                   Weitanite  or  woortkite. 

Al— 8iO,i 

ZAl                   JOB. 
=A1           Al— Si04~Al 

\siO4E 

zAi           \sio«z:Ai 

Kaolin. 

MontmorilloniU.                           Newtonite. 

yOB. 

Al    Si04_Hj 

.OH                                    .OH 
Al^^SiO^-Hs              Al    OH 

"^SiO.  _A1 
ull.  125 5 

\siO«^Hj                 \sia=H, , 
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Woerthite  is  an  altered  sillimanite,  and  westanite  is  perhaps  a  similar 
derivative  of  audalasite.  The  ae  wtonite  compound  has  already  appeared 
in  the  mica  series  among  the  components  of  cookeite  and  rumpfite. 

The  best  that  can  be  said  for  these  formula  is  that  they  are  sug- 
gestive. In  one  respect  they  are  highly  questionable,  for  the  reason 
that  the  group  — Si04^H3  is  indicative  of  loosely  combined  water, 
while  in  these  particular  clays  the  water  is  quite  lirmly  retained.  On 
this  point  much  fuller  information  is  needed,  and  future  evidence  may 
prove  that  the  serial  relation  indicated  is  apparent  only. 

The  composition  of  rectorite  may  be  Al3(Si04)3H3+2H«0,  or  that  of  a 
hydrous  kryptotile.  Halloysite  lias  the  composition  of  kaolin  plus  one 
molecule  of  water,  the  latter  being  removable  at  or  about  lOQo.  Halloy- 
site, however,  differs  from  kaolin  in  being  decomposable  by  hydrochloric 
acid,  and  hence  it  is  unlikely  that  the  two  species  have  similar  struct- 
ure. AUophane  is  perhaps  ( A102H2)2HaSi04+3H80,  or  it  may  be  written 
analogously  to  andalusite, 

Al3(Si04)3(Al02H2)3.12H30. 

Neither  formula  is  sustained  by  any  good  evidence.  Other  clays  are 
possibly  as  follows  : 

Samoite Al4{SiO4)3.i0H2O 

Cimolite Al4(Si308)3.6H20 

CoUyrite (A10)4Si04.6HaO 

Schrotterite (A10»H2)4Si04.6H2O 

None  of  these  formulaB  can  be  construed  as  anything  more  than  a 
temporary  suggestion,  which  may  help  research.  The  hydrous  ferric 
silicates  are,  if  anything,  less  satisfactory  than  the  aluminum  salt-s. 
Anthosiderite  is  representable  by  the  formula  Fe4(Si308)3.2H20;  and 
chloropal  by  the  expression  Fe8(Si04)3H6.  Hisingerite  seems  to  range 
frompa  ferric  kaolin  to  a  ferric  halloysite,  and  farther  than  this  it  is  not 
worth  while  to  go.  The  remaining  iron  clays  which  have  received 
specific  names  are  altogether  doubtful,  ^he  chromium  clays,  wolchon- 
skoite,  etc.,  are  also  of  uncertain  character. 

Tq  cerite,  which  is  of  doubtful  composition,  the  provisional  formula 

'  /Si04— CeO.H, 

Ce— 8i04=OeO.H2 

\8iO4HCeO.H2 
may  be  assigned.    Other  earth  metals — lanthanum,  the  two  didymi- 
ums,  etc. — replace  a  considerable  part  of  the  cerium.    With  cerium 
only  the  formula  requires 

SiOi 20.22 

CejOs 73.71 

H3O 6.07 

100.00 

Cenosite,  H40a2Y2CSi4Oi7,  and  ardennite,  H5Mn4Al4VSi,023,  can  each 
be  written  structurally  in  more  than  one  way,  with  no  determining 
evidence  upon  which  to  base  a  decision.    They  may  bcDOithosilioates  or 
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diorthosilicates ;  the  vanadium  in  ardennite  may  be  combined  as  VO3  or 
as  YO4,  or  it  may  form  part  of  a  complex  y  anadio-silicic  acid,  and  between 
these  alternatives  there  is  no  present  means  of  deciding.  To  carpholite 
the  formola  HfMnAUSisOio  is  commonly  assigned,  bat  the  analyses  vary 
from  this  composition  too  widely.  Even  with  this  formula  carpholite 
may  be  either  an  orthosilicate  or  a  basic  metasilicate,  and  we  can  only 
say  with  regard  to  this  species  that  farther  investigation  is  necessary. 

Spodumene,  acmite,  jadeite,  and  the.  corresponding  members  of  the 
amphibole  group  will  be  considered  in  connection  with  the  metasilicates. 
It  is  quite  possible  that  these  minerals  are  really  pseudo  metasili- 
cates, and  that  they  should  properly  be  discussed  now.  Their  study  is 
deferred  on  mineralogical  grounds  solely. 

Three  other  salts  of  triad  bases  may  be  noted  here,  as  having  more 
analogy  with  the  salts  of  aluminum  than  with  any  other  silicates.  They 
are  pseudobrookite,  an  orthotitanate  of  iron,  Fe4(Ti04)3,  and  the  bismuth 
silicates,  eulytite  and  agricolite,  Bi4(Si04)3.  The  two  last-named  species 
differ  in  form  but  are  identical  in  empirical  composition.  They,  there- 
fore, suggest  two  tjrpes  of  chemical  structure  among  the  silicates  of 
trivalent  bases. 


Digitized  by 


Google 


CHAPTER    IV. 
THE  ORTHOSILICATES  OF  DYAD  BASES. 

Althongh  the  orthosilicates  of  the  dyad  metals  are  presamably  sim- 
pler than  those  of  aluminam,  the  problem  of  their  const  itation,  studied 
in  the  light  of  mineralogical  evidence,  is  peculiarly  difficult.  Starting 
points  exist,  in  the  salts  of  magnesium,  iron,  manganese,  zinc,  and 
glacinum,  but  the  derivatives  are  fewer  than  in  the  case  of  aluminum, 
and  the  evidence  upon  which  to  base  argument  is  proportionally  limited. 

Expressed  in  the  simplest  terms,  the  normal  orthosilicates  of  this 
group  are  represented  by  the  general  formula  R2Si04.  To  this  type 
the  following  minerals  correspond : 

Forsterite Mg2Si04 

Fayalite FejSiO^ 

Tephroite Mn^SiO, 

Willemite ZujSiO^ 

Phenakite Gl8Si04 

Monticellite CaMgSiO* 

Knebelite MnFeSiO* 

Between  these  minerals  there  are  many  intermediate  species  or  varie- 
ties,  which  may  be  either  isomorphous  mixtures  or  double  salts  repre- 
senting polymers  of  the  fundamental  type.  Thus,  chrysolite  or  olivine 
may  be  a  mixture  of  forsterite  and  fayalite,  or,  in  the  case  of  hyalosider- 
ite,  a  salt  of  the  formula  Mg4Fe8(Si04)3.  So  also,  allied  to  knebelite,  we 
have  igelstromite,  Fe4Mn2(Si04)3:  and  in  trimerite  we  find  the  salt 
Gl3Mn2Ca(Si04)3. 

Upon  studying  closely  the  derivatives  of  these  normal  salts,  the 
assumption  of  polymerization  seems  to  be  necessary.  If  the  theory  of 
substitution  is  valid,  then  the  existence  of  polymers  must  be  taken  for 
granted;  and  upon  this  basis  it  becomes  possible  to  develop  a  system 
of  formulae  which  satisfies  all  the  conditions  imposed  by  the  evidence 
now  at  hand.  For  some  of  the  species  already  mentioned  the  degree 
of  x)olymerization  is  difficult  to  determine,  and  synthetic  investigations 
seem  to  be  needed.  In  other  cases  the  problem  is  comparatively  simple, 
and  the  indications  as  to  the  true  formulae  are  apparently  clear.  For 
instance,  a  good  example  is  ftirnished  by  the  chondrodite  group,  fbr 
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which  wehave  the  empirical  formulsB  established  by  Penfield  and  Howe.* 
Structurally  written  these  become 

Clinohumite,  Humite.  Chondrodite. 

Mg  Mg  Mg 

II  II  II 

,Si04v  /SiO^v  /SiO,. 

Mg<         >Mg  Mg<  >Mg        Mg<  >Mg 

>Si04<:  >SiO,<:  \8iO/ 

Mg<  >Mg  Mg<  >Mg  II  • 

>SiO,<;  \SiO/  (MgF),. 

Mg<         >Mg  II 

\SiO/  (MgF), 

II 
(MgF),. 

or  derivatives  respectively  of  the  salts  Mg8(8i04)4,  Mge( 8104)3,  and 
Mg^(Si04)2,  with  one  atom  of  magnesium  in  each  case  replaced  by  the 
two  univalent  — Mg — F  groups.  The  clinohumite  occurs  in  association 
with  forsterite,  and  the  two  sx>ecies  have  nearly  the  same  specific  grav- 
ity. Hence  forsterite  may  be  Mg8(Si04)4y  and  this  is  the  only  datum 
available  from  which  to  infer  its  molecular  magnitude.  The  synthetic 
transformation  of  forsterite  into  clinohumite,  if  it  could  be  effected, 
would  go  far  toward  settling  the  question. 

In  the  case  of  phenakite  the  triple  formula  Gl6(Si04)3  is  rendered 
probable  by  the  existence  of  trimerite,  Gl3Mn20a(SiO4)3.  It  is  also 
emphasized  by  the  species  helvite  and  danalite,  which  contain  sulphur, 
probably  combined  in  the  dyad  group  — R — S — R — .  Both  of  these 
species,  in  all  of  their  known  occurrences,  agree  with  the  general 
formula 

Gl 


ySiO,. 

Gl<  >G1 

\siOy 


SiO,/ 


Naif 


^s— 


in  which  E  maybe  either  Fe'',  Mn,  or  Zn.  The  B  is  variable,  but  the 
other  constituents  are  constant.  In  helvite,  Mn  and  Fe  occur,  and  in 
danalite  zinc  appears.  In  the  Colorado  danalite  Zn  predominates 
larf^ely  over  Fe,  and  there  is  very  little  Mn.  The  Bockport  danalite 
has  Fe  in  excess  of  Zn,  and  rather  more  Mn.  The  Cornish  danalite 
is  very  low  in  Zn,  and  the  Fe  largely  exceeds  the  Mn.  The  ratio 
Gl:Si04::3:3,  however,  holds  for  all. 

H'  phenakite  is  Glfl(Si04)3,  then  willemite,  which  is  morphologically 
similar,  is  probably  Zn6(Si04)3,  with  zinc  partly  replaced  by  manganese 
in  the  variety  known  as  troostite. 


•Am.  Jour.  Soi.  (3),  XLVn,  p.  188, 1894. 
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The  three  orthorhombic  species,  bertrandite,  calamine,  and  ilvaito, 
may  be  most  conveniently  represented  as  derivatives  of  the  bipolymer 
R4(Si04)2y  like  chondrodite.  Orystallographically,  ilvaite  resembles 
humite,  bat  bertrandite  and  calamine  are  related  to  each  other.  The 
simplest  analogous  formalse  for  the  three  minerals  are  as  follows: 

Bertrandite.  Ckilamine,  Ilvaite, 

Gl  H,  Ca 

II  II  II 

/Si(5,v  /Sio,.  ySio,. 

Gl<:  >G1  Zn<:  >Zn         Fe<  >Fe 

>SiOZ  \SiO/  ^SiO/ 

H/        \g1-^H.  II  II 

(ZnOH)j.  Al— OH. 

Calamine  may  also  be  written  as  a  metasilicate,  (ZnOH)2Si03,  with 
half  of  the  formula  indicated  above,  bat  then  the  analogy  with  ber- 
trandite disappears.  The  strnctore  proposed  is,  therefore,  preferable, 
at  least  until  more  evidence  has  been  accomolated. 

To  the  datolite  group  a  similar  constitution  is  ascribable.  The 
species,  reduced  to  their  simplest  empirical  expressions,  are  these: 

Datolite HCaBSiOj 

Homilite Oa,FeB,Si,Oi, 

Euclase HGlAlSiO, 

Gadolinite Gl,FeY,Si,Oio 

By  doubling  the  formulae  of  datolite  and  euclase,  all  four  of  the 
minerals  become  similar  in  constitution.  Hydrogen,  here,  is  evidently 
basic,  and  boron  must  play  the  same  part  as  aluminum  and  jrttriam. 
Assuming  these  elements  to  be  present  in  the  univalent  groups  BO, 
AlO,  and  YO,  the  subjoined  formulse  follow : 

Datolite.  EueUue. 

H2  Ha 

II  II 

Oa<          >Ca  Gl<          >G1 

\SiO/  \SiO/ 

II  II 

(BO),  (AlO), 

SomiliU.  GadoHniU. 

Fe  Fe 

II  II 

/SiO,.  /SiO«. 

Oa<          >Ca  Gl<          >G1 

\SiO/  \SiO/ 


(BO), 


(YO). 


Gadolinite  alters  with  great  ease,  passing  by  hydration  into  a  brown- 
ish-red earthy  substance.    The  analyses  of  th^^,  ,fjj^^^^9^  w^ich  is 
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probably  never  pare  and  definite,  are  not  altogether  satisfactory;  but 
they  indicate  in  a  general  way  a  transformation  into  the  compound 

Fe'"OH 

II 

/Si04v 

Gl<  >G1 

\SiO/ 

II 
(YOA)a 

to  which  the  alteration  product  very  roughly  approximateR. 

It  will  be  observed  that  all  of  the  foregoing  stnictural  formulae  in 
this  group  of  compounds  are  rings  or'series  of  rings.  From  them,  how- 
ever, chain-like  molecules  are  derivable,  and  these  seem  to  exist  in  the 
cases  of  friedelite,  pyrosmalite,  and  dioptase.  The  last- named  mineral, 
simply  written,  is  GuH2Si04;  but  it  is  morphologically  related  to  the 
two  other  species,  which  have  a  much  greater  complexity  of  composi- 
tion. The  following  expressions  derived  from  the  polymer  R8( 8104)4 
are  probably  the  best  to  represent  existing  evidence: 


Friedelite. 

Dimfttue. 
/SiO,z_H3 

/Si04=H2(MnCl). 
Mii< 

>Si04=H, 

Ou< 

>Si04=H, 

Mn< 

Ou< 

>SiO,=H, 

>SiO«=H, 

Mn< 

Cu< 

f 

\SiO,i:HMn. 

\SiO,.-HCa. 

Pyrosmalite  is  like  friedelite,  but  with  a  large  part  of  the  manganese 
replaced  by  iron.  Possibly  karyopilite  may  be  similar,  having  the 
formula 

/Si04:^H2(MnOH) 

Mn/ 


^Si04=H2 


Mn/ 

\Si04=HMn. 

These  formulae  are  purely  tentative  and  need  additional  support.  By 
synthetic  and  genetic  investigations  they  may  be  supported  or  over- 
thrown. That  they  sustain  one  another,  and  fit  in  well  with  the  formulae 
of  the  preceding  species,  is  all  that  can  be  said  in  their  favor. 

For  serpentine,  H4Mg3Si209,  several  formuhe  are  possible,  and  concern- 
ing them  there  has  been  much  discussion.  The  species  commonly  origi- 
nates in  nature  from  the  alteration  of  olivine  on  the  one  hand  and 
from  pyroxene  or  amphibole  on  the  other,  and  it  is  therefore  conceivable 
that  it  may  include  two  or  more  isomeric  compounds.  In  favor  of  this 
supposition  there  is  no  direct  evidence,  but  still  it  should  not  be  left 
entirely  out  of  account. 

By  some  authorities  serpentine  is  regarded  as  an  orthosilicate,  and 
by  others  as  a  salt  of  the  acid  H6S12O-.    On  the  latter  supposition  it 
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becomes  MgssSi807=H2(MgOH)2,  which  may  be  derived  either  firom 
2Mg2Si04  or  2  MgSiOa,  with  loss  of  magnesium  in  one  case  and  gain  in 
the  other.  On  the  orthosilicajte  basis  it  is  simply  derivable  from  the 
polymei  Mg4(Si04)2y  and  is  related  to  the  intermediate  alteration  i>rod- 
uct  villarsite,  as  follows: 

Mg^iSiO^)^.  Vniaraite.  Serpentine. 

Mg  Mg  Ha 

II  I!  II 

Mg<  >Mg       Mg<         \Mg  Mg<  >Mg 

\Si04^  \SiO/  \SiO/ 

Mg  H  Mg— OH        H  Mg— OH 

On  this  scheme  the  formula  for  serpentine  corresponds  with  that',  of 
chondrodite;  and  the  fact  that  the  latter  mineral  alters  readily  into 
serpentine  is  strong  evidence  in  its  favor.  If  pyroxene  is  written 
structurally 

O 

II 
/O— Si— O^ 


Mg/  \Mg 

\0— Si— O/ 


the  derivation  of  serpentine  from  it  by  action  of  infiltrating  magnesian 
solutions  becomes  easy  to  understand,  and  tlie  orthosilicate  formula  for 
serpentine  is  rendered  still  more  probable.  In  short,  that  formula^best 
indicates  the  genetic  relationships  of  serpentine,  and  on  these  grounds 
is  preferable  to  the  alternative  diorthosilicate  expression.  The  latter 
is  not  disproved;  it  is  simply  rendered  less  advantageous  as  regards 
existing  evidence,  which  is  the  evidence  now  to  be  interpreted. 

In  some  former  investigations,carriedon  jointly  with  Dr.  Schneider,* 
I  sought  to  obtain  experimental  data  in  support  of  the  orthosilicate 
formula  here  assigned  to  serpentine.  By  acting  on  serpentine  with 
dry  gaseous  hydrochloric  acid  we  found  that  a  part  of  the  magnesium 
could  be  removed  as  chloride,  while  olivine  and  the  magnesian  micas" 
were  not  attacked.  A  t  first  it  seemed  probable  that  the  reaction  would 
give  a  quantitative  measure  of  the  magnesium  combined  as  MgOH; 
but  our  later  experiments  and  those  of  Lindner  t  have  shown  that  the 
expectation  was  not  well  founded.  I  still  believe,  however,  that  the 
reaction  discriminates  between  those  magnesian  silicates  which  con- 
tain MgOH  and  those  which  contain  Mg  and  H  combined  otherwise, 
for  only  the  members  which  must  belong  to  the  first  class  are  acted 

*  BuU.  V.  S.  (Jeol.  Survey  No.  78.  p.  11 ;  Bull.  No.  90,  p.  11,  and  Bull.  Na  118,  pp.  27  and  34. 
t  A.  Liuduer,  Inaugural  DUHertation,  Breslau,  1893. 
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upou  by  the  reagent.  Brauns's  objections*  to  this  supposition,  on  the 
groond  that  the  dry  hydrochlorie  acid  becomes  moist,  are  not  well 
taken,  for  the  reaction  was  always  applied  at  temperatures  lower  than 
those  at  which  water  is  given  off.  His  criticisms  may  apply  to  the 
later  stages  of  the  reaction,  after  it  has  once  fairly  begun,  but  not  to 
its  initiation.  The  magnesian  micas  which  contain  several  per  cent  of 
water  are  all  decomposable  by  aqueous  hydrochloric  acid,  but  are 
scarcely  touched  by  the  dry  eras,  while  on  the  other  hand  serpentine 
and  the  chlorites  are  strongly  attacked.  After  the  gaseous  acid  has 
acted  it  becomes  moist,  but  very  slowly,  and  most  of  the  moisture  is 
carried  past  the  mineral  under  investigation  before  it  has  had  time  to 
produce  an  appreciable  effect.  It  is  possible,  however,  that  a  slow 
stream  of  the  acid  may  act  differently  from  a  rapid  current,  and  that 
the  discordant  results  of  observation  may  be  due  to  differences  of  this 
kind. 

When  serpentine  is  ignited,  water  is  expelled,  and  a  residue  having 
the  composition  MgShO^  is  left  behind.  According  to  Bammelsberg  t 
the  water  is  given  off  in  two  portions — one-half  upon  weak  ignition,  the 
other  after  heating  more  strongly.  On  the  orthosilicate  theory  these 
stages  may  be  represented  thus: 

Serpentine.  Firei  stage.  Second  stage. 
H, 

II  /SiO^  MO3. 

/SiO,.  Mg<         >Mg  Mg<         >Mg 

Mg<          >Mg  \SiO/  \SiO/ 

\SiO/  h/       \Mg-OH  » 

h/       \Mg-OH  ^S 

At  tbe  end  of  the  second  stage,  if  the  ignition  has  not  been  too  intense, 
tbe  residue  is  still  decomposable  by  hydrochloric  acid,  bnt  by  prolonged 
heating  it  is  broken  up  qaantitatiyely  into  soluble  olivine  and  insoluble 
enstatite. 

Allied  to  serpentine  is  the  somewhat  doubtful  picrosmine,  to  which 
the  formula  MgsHjSiiOT  is  commonly  assigned.  Although  this  expres- 
sion suggests  a  diorthosilicate,  it  may  also  be  written 

II 

which  represents  picrosmine  as  a  dehydrated  serpentine  altered  sub- 
sequently by  rehydration,  with  replacement  of  one  magnesium  atom  oy 
two  of  hydrogen.  This  mode  of  interpretation  brings  the  mineral  into 
line  with  serpentine,  and  all  the  known  relations  of  the  species  are 
adequately  expressed 


*  Nenes  Jahrbuch,  1894. 1,  p.  205. 

t  Handbach  der  Mmei  ilchemie,  2  Aafl.,  p.  606. 
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Several  other  hydrous  silicates  of  magnesiam  seem  to  belong  in  this 
groapy  bat  their  nature  is  altogether  doubtfuL    Thus  we  have 

Aphrodite Mg,H4(Si04)j 

Kerolite Mg(SiO4)iH5(Mg0B) 

Deweylite  is  possibly 

.Si04=H3 
Mg< 

)>Si04=(MgOH)a  +  2H,0 
Mg< 

^Si04~H3 

and  genthite  is  similar,  with  part  of  the  magUi'Sium  replaced  by  nickel. 
Sepiolite  may  be  a  trisilicate,  with  the  formula  H2=8i308=(MgOH)2,m 
which  case  conarite  is  the  corresponding  nickel  salt  These  symbols 
are  to  be  regarded  as  suggestions  only.  Two  other  trisilicates— ^adidy- 
mite  and  epididymite — should  also  be  noted  at  this  point  The  two 
species  have  the  same  empirical  formula,  H^N^aGlSisOs,  which,  doubled, 
becomes 

/SiaOav 
Gl<  >G1 

II 

a  structure  conformable  to  the  type  of  the  orthosilicates  akoady  cod 
sidered.  The  isomerism  between  eudidymite  and  epididymite  is 
explainable  by  giving  one  species  the  constitution  just  written,  while 
the  other,  in  place  of  Ka2  and  Hs,  would  have  the  two  groups  NaH. 
It  can  also  be  ascribed  to  a  different  linking  with  the  oxygen  of  the 
acid,  and  the  empirical  formula  HNaGlSiaOs  can  be  put  in  two  forms, 
thus: 

0=Si— O— Na  0=Si— O. 

n 


O 


i  > 


a 


Si<^>Gl    Mid  St 

A  "  i 


\ 


O— Na 


0=81— O—H  0=:Si— O— H 

a  third  isomer  being  also  conceivable.  The  doubled  formula,  however, 
brings  out  analogies  with  bertrandite  and  other  species  and  there- 
fore, in  default  of  evidence,  is  to  be  preferred. 
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On  account  of  their  relatively  small  nmnber  and  general  scarcity,  the 
siUcates  of  the  tetrad  metals,  titaniam,  zirconiom,  and  thoriam,  are 
difficult  to  interpret  in  any  satisfactory  manner.  Evidence  exists, 
however,  which  seems  to  show  that  they  are  explainable  by  the  same 
principles  which  apply  to  aluminum  and  the  dyads,  and  that  the  theory 
of  substitution  from  normal  salts  is  a  good  working  hypothesis  to  start 
from. 

One  definite  normal  salt  is  known  in  this  series,  the  mineral  zircon, 
ZrSiO^.  As  with  the  other  inorganic  silicates,  the  true  molecular  weight 
of  this  compound  is  unknown,  and  it  can  be  inferred  only  from  a  study 
of  its  derivatives.  If  we  assume  it  to  be  represented  by  the  polymeric 
expression  Zr4(8i04)4,  it  contains  replaceable  basic  atoms,  and  a  number 
of  other  zirconium  silicates  fall  naturally  into  series  derivable  from  this 
as  the  frindamental  member.  In  this  connection  the  mineral  auerbachite 
is  peculiarly  suggestive,  for  its  composition  is  best  indicated  by  the 
formula  Zr4(8i308)(  8104)3;  which  goes  to  show  an  important  analogy 
between  this  group  of  silicates  and  those  which  have  been  previously 
considered.  This  formula,  compared  with  Hermann's  analysis  of  auer- 
bachite, gives  the  following  results : 


Heimann. 

Calculated. 

SiOs... 

42.91 

55.18 

.93 

.95 

42.45 
57.55 

ZrOa 

FeO 

H3O 

99.97 

100.00 

Although  zircon  is  a  very  stable  and  definite  mineral,  it  alters  by 
hydration  into  malacone,  cyrtolite,  and  a  variety  of  other  indefinite 
substances  which  can  not  as  yet  be  interpreted  with  any  clearness.  At 
the  same  time  other  bases,  such  as  lime  and  the  rare  earths,  are  taken 
up,  producing  mixtures  of  great  complexity.  Malacone  is  probably  the 
first  hydration  derivative,  and  its  relations  to  zircon,  regarding  the 
latter  as  Zr4(Si04)4,  may  possibly  be  as  follows : 


Zircon, 
Si04EEZr 

^    ^^Si04^^ 
^>04^^^ 

8i04=Zr 


Malacone. 
OH 

„  /siO -? 

Si04=Zr 

uigiiized  by 


Google 


76  THE   CONSTITUTION   OF  THE   SILICATES.  [buijui». 

The  original  cyrtolite  from  Eockx)ort  is  near  malacone,  but  the  cyrto- 
lite  from  Colorado,  analyzed  by  Hillebrand,  approximates  to 

/OH 

//OH 

\\Si04=H(Zr02H,) 

\Si04^H(ZrOja2) 

with  part  of  the  ZrOtHj  replaced  by  other  bases.  These  formnlse, 
taken  by  themselves,  are  entitled  to  little  consideration;  bnt  they 
become  more  significant  when  studied  in  connection  with  other  com- 
ponnds  later.  It  will  be  noticed  that  one  atom  of  zirconium  is  rep- 
resented as  linking  four  groups  or  radicles  together;  just  as  one 
aluminum  atom  has  a  similar  triple  function  in  the  aluminous  ortho- 
silicates.  This  mode  of  linkage  will  be  followed  throughout  this  group 
of  compounds. 

lu  eudialyte,  elpidite,  and  catapleiite  we  have  a  group  of  zirconium 
silicates  which  form  a  highly  suggestive  series.  Taking  the  simpler 
members  first,  they  may  be  represented  thus: 

Elpidite,  lAme  catapleiite.  Soda  oatapleiiie. 

yOR  yOH  /OH 

z{^^  z^^^°  z^/^° 

\  XSiaOs^NaHj  v  \OH  \  \OH 


\     Nun 
XSiaOs^ 


XSisOs^NaHi  XSiaOs^OaNa  XSiaOs^Na, 

Connecting  these  formula  with  zircon,  we  have  the  facts  that  SUOs 
occurs  in  auerbachite,  and  that  at  L&ven,  according  to  Brogger,*  zircon 
is  found  both  intergrown  with  catapleiite  and  pseudomorphous  after  it. 
Eudialyte  and  eucolite  are  commonly  regarded  as  metasilicates,  with 
tlie  compound  ZrOGU  as  an  admixture.  But  the  latter  is  not  found  in 
nature  by  itself,  and  both  minerals,  unlike  most  of  the  true  metasili- 
cates, gelatinize  with  acids.  Furthermore,  the  analyses  of  eudialyte 
and  eucolite  show  a  considerable  range  of  variation  in  the  ratio  Si :  O, 
although  approximating  somewhat  nearly  to  the  assumed  SiOa.  If 
now  we  treat  eudialyte  and  eucolite  as  mixtures  of  tri-  and  orthosili- 
cates,  like  the  feldspars,  scapolites,  and  some  micas,  all  difficulties 
vanish,  the  chlorine  becomes  equivalent  to  hydroxyl,  and  the  minerals 
fall  into  line  with  catapleiite  and  elpidite  as  the  first  members  of  the 
series.  All  varieties  of  eudialyte  and  eucolite  are  then  interpretable 
as  mixtures  of  the  two  molecules 

01  01 

2^^8iO,=OaNa  ^^^     2.T<^U0s=0f,'S^ 

\Si04Z:CaNa  N^SiaOgEnCaNa 

Si04=0aFa  SisOeEZOaNa 

•Zeitach.  Kryst.  Min.,  XVI,  p.  106. 
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commiugled  in  ratios  nearly,  but  not  exactly,  1 : 1,  Hydroxyl  replaces 
chlorine  to  some  extent,  while  iron  and  manganese  partly  replace 
calciam;  but  the  ratios  shown  by  the  formulcB  are  constant^  and  the 
structural  analogies  with  the  allied  species  are  perfectly  clear. 

The  remaining  zirconium  silicates,  wohleiite,  rosenbuschite,  l^venite, 
and  hiortdahlite,  are  difficult  to  formulate  conclusively.  Brogger 
regards  them  as  meta  comx)Ounds,  and  as  such  they  are  classed  with 
the  pyroxenes ;  but  the  ratio  Si :  O  is  in  each  case  very  nearly  1:4.  In 
wohlerite,  which  contains  columbium,  the  latter  pentavalent  element 
may  be  regarded  as  forming  the  dyad  group  =CbOF,  and  as  equivalent 
to  the  similar  group  =ZrF2.  On  this  supposition  wohlerite  can  be 
written 


Si04=Ca 
VlbOF 
4Zr  — Si04=Ca 
\\si04i:CaNa 
SiO^-CaNa 


Si04=Ca 
/         )ZrP. 
+lZr  — 8i04=Ca 

^SiO^^Cal^fa 
^Si04=CaNa 


with  small  amounts  of  the  groups  E'"F  replacing  ZrFj.    As  thus  writ- 
ten the  calculated  composition  agrees  fairly  with  Cleve's  analysis,  thus : 


SiOtt 

TiOa 

ZrOa 

CbiOft 

FeaOs 

Ce,0. 

FeO 

MnO 

MgO 

CaO 

NaaO 

H«0 

F 

LessO 


Cleve. 


30.14 

.42 

16.12 

12.85 

.48 

.66 

1.26 

1.00 

.12 

26.97 

7.50 

.74 

2.98 


101.  24 
1.24 


100.00 


Calculated. 


30.27 

18.46 
13.52 


28.26 
7.83 


2.87 


101.21 
1.21 


100.00 


*  Zeit.  Kryat.  Min.,  XVI,  p.  347. 

The  other  "zircon  pjrroxenes"  can  be  interpreted  in  a  somewhat  simi- 
lar manner,  but  the  results  are  less  satisfactory.  The  analyses  are 
complicated  by  the  presence  of  small  amounts  of  titanium,  which  may 
be  either  acid  or  basic,  and  more  data  are  needed  before  formulation 
can  become  useful. 

The  typical  silicate  of  thorium,  thorite,  or  orangite  is  another  unsatis- 
factory species  on  account  of  its  wide  variations  in  composition.  It  is 
commonly  supposed  that  the  mineral,  as  it  exists  in  nature,  has  been 
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derived  from  an  original  ThSi04  by  hydration ;  and  that  that  ThSi04 
was  isomorphons  with  zircon.  The  nearest  approach  to  the  type  is 
found  in  orangite,  which  may  perhaps  be  regarded  as  a  thorium  cyrto- 
lite,  or  thorium  malacone.    Yttrialite  approximates  to  the  composition 

Th(Si308),Fe"2(TO)8 

and  in  steenstrupine  a  thorium  silicate  exists  which  may  be  Th(Si04)4 
CaiFa^.  Further  discussion  of  these  minerals  at  present  would  be 
fruitless.    The  data  are  wholly  inadequate. 

To  the  titanium  silicates  astrophyllite,  johnstrupite,  and  rinkite  simi- 
lar formulae  to  the  foregoing  are  assignable.  Indeed,  this  has  already 
been  done  for  astrophyllite  by  Bs5gger,  who  writes  the  formula  Ti(Si04)4 
B'^B^.  This  seems  to  be  the  dominant  molecule  in  astrophyllite, 
which,  however,  varies  in  oompositiooi  To  the  Colorado  mineral  we 
may  more  precisely  give  the  formula 

SiO,~FeH  OH 

\Si04=FeNa  "*"  \8iO  =FeH 

SiO^^FeH  SiO,=FeH 

which  requires 

8iO« 34.30 

TiOa 12.20 

FeO 41.16 

KaO 6.36 

Na,0 3.55 

H«0 3.43 

100.00 

Some  iron  is  replaced  by  manganese,  and  ferric  iron,  perhaps  a« 
=:Fe— OH,  is  also  present.  In  the  fluoriferous  astrophyllites  the  fluor- 
ine should  replace  hydroxyl. 

Johnstrupite  and  rinkite  are  both  fluoriferous,  and  both  contain 
earths  of  the  cerium  groups.  In  johnstrupite,  a  little  ZrOs,  ThOs,  and 
OeOa  replace  some  TiOs.    For  johnstrupite  the  expression 

SiO,_0a(CeF2) 

^SiO.lICaNa 
Ti<r 
N^SiO^— CaNa 

Si04~CaH 

agrees  well  with  the  ratios  given  by  analysis.  In  rinkite  we  have,  with 
great  probability,  the  mixture 

SiO.^CaNa  SiO=Ti-F 

/^SiO^-CaNa  /SiO~Ca(CeF,) 

^  "^  ^8iO,-CaNa  +  ^  ^^^Si04E£Ca(GeF,) 

SiO^CaNa  SiO,E:Ca(CeF^  . 
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Even  the  complex  mosandrite  reduces  to  the  same  general  type 
agreeing  very  closely  with 

/  Si04=HNa(Ce02H,)  /  SiO^^OaH 

\^  SiO  =HNa(Ce02H,)  "^      nJ^  SiO  =OaH 

\Si04=HNa(CeOeH2)  \SiO,=OaH 

in  which  E=sOe^^  :  Zr  :  Ti::l :  2  :  2.  For  each  of  these  species  the 
published  analyses  agree  well  with  the  composition  calculated  from 
these  formulae. 

There  is  still  another  group  of  titan  iferous  silicates,  represented  by 
sphene,  keilhauite^and  tscheffkinite,  which  seems  to  be  unconformable 
with  the  foregoing  scheme  of  interpretation.  Sphene,  the  typical 
member  of  the  group,  has  the  empirical  formula  CaTiSiOs,  for  which 
two  distinct  structures  have  been  proposed.  One  regards  the  mineral 
as  the  calcium  salt  of  an  acid,  H2TiSi09,  analogous  to  H38i205,  while 
the  other  treats  it  as  a  basic  orthosilicate, 

Ca=Si04=TiO. 

A  careful  study  of  the  recorded  analyses  of  sphene  leads  me  to  prefer 
the  latter  expression,  for  the  actual  ratios  vary  in  a  way  which  indicates 
a  replacement,  sometimes  of  Ca  and  sometimes  of  TiO  by  other  bases. 
On.  the  meta  formula,  only  the  calcium  should  be  replaceable.  This 
variability  of  ratio  is  well  shown  by  some  of  the  varieties  of  sphene, 
such  as  grothite,  alshedite,  and  eucolite-titanite,  but  the  data  are  not 
absolutely  conclusive.  If,  however,  sphene  is  a  basic  orthosilicate,  it 
should  be  placed  in  the  preceding  chapter  with  datolite  and  the  other 
calcium  salts.  On  the  other  hand,  the  acid  character  of  the  titanium  is 
suggested  by  the  remarkable  hydration  derivative  of  sphene,  xanthi- 
tane,  of  which  the  composition  is  approximately  represented  by  the 
formula  Al^TizOT^Hg. 

For  tscheflfkinite,  as  shown  by  Bakins'  analyses,  the  composition  is 
approximately  (FeCa)3Ce8Ti4Si6032,  but  the  constitution  of  the  mineral 
is  very  doubtful.  Keilhauite  appears  to  belike  sphene,  with  Ca  or  TiO 
replaced  by  R'"OH  or  R'"02H2,  but  the  analyses  are  widely  discordant. 
The  orthorhombic  guarinite  is  generally  assumed  to  be  isomeric  with 
sphene,  although  there  is  but  one  incomplete  analysis  from  which  to 
calculate. 

Some  light  may  possibly  be  shed  upon  the  sphene  groups  of  mineral 
by  a  study  of  the  columbo-titanates  aBSchjmite  and  polymignite.  The 
composition  of  eeschynite  is  very  well  represented  by  a  mixture  of 
molecules 

2  0=Ti=Ti04=Ca 

2  (Cb03)2=Ti=Ti04=Fe 

3  (Cb03)2=Th=Ti04=(CeO)2 
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which  compares  with  Rammelsberg's  analysis  as  follows: 


[BUtx^l25. 


TiOj 

ThOa 

CbaOft 

(Ce,  La,  Di)aOa 
(Y,Er)«0,...- 

FeO 

Ca 


Found. 


21.20 

17.65 

32.51 

19.41 

3.10 

3.34 

2.50 


99.61 


Calculated. 


20.70 
18.63 
3L52 
23.14 

3.38 
2.63 


100.00 


For  polymignite  a  similar  expression  gives  equally^ood  results.    It  is 

6  (0bO3),=iZr=TiO4=(Fe'"O), 
4  0=Zr=Ti04=(CeO)a 
16  0=Zr=l^i04=Ca 
1  0=Th=TiO,=:Ka2 

The  similarity  in  type  of  these  expressions  to  the  orthosilicate  for- 
mula for  sphene  is  obvious.  It  is  also  obvious  that  the  entire  group  is 
greatly  in  need  of  further  study. 
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CHAPTER   VI. 

THE  DIORTHOSILICATES. 

Although  the  existence  of  the  sexbasic  acid  H6Si207  has  been  well 
established  by  the  preparation  of  its  ethers,  its  metallic  salts  are  little 
known  and  uncertain.  I  have  already  shown,  in  the  case  of  serpentine, 
that  a  mineral  may  be  apparently  a  diorthosilicate,  and  yet  equally 
well  explainable  otherwise;  and  what  is  true  in  that  instance  may  be 
true  in  others.  For  the  following  species  the  diorthosilicate  forronlse 
seem  to  be  the  best  and  simplest,  even  though  they  are  not  wholly  free 
from  objection.  They  fit  existing  evidence,  but  are  not  absolutely  con- 
dasive. 

The  typical  member  of  this  group  of  minerals  is  the  hexagonal  lead 
silicate,  barysilite,  PbsSiaO?.  The  artificial  comi>ound  from  the  slags  of 
Bonneterre,  Mo.,  described  by  Dana  and  Penfield,  is  near  this,  and  may 
have  the  composition  Pb2GaSi207.  The  tetragonal  ganomalite  is 
another  similar  compound,  approximating  to  3Pb3Si2O7+20a3Si2O7, 
although  the  latest  analysis  agrees  rather  better  with  Pb3Si2074-  0a2SiO4. 
Two  other  orthorhombic  species,  kentrolite  and  melanotekite,  may  be 
regarded  as  basic  salts  derived  from  barysilite,  thus: 

Barysilite Pb2Si207Pb 

Melanotekite Pb2Si207(Fe'"0)2 

Kentrolite Pb2Si207(Mn'"0)a 

The  group  of  zeolitic  calcium  silicates,  okenite,  gyrolite,  and  apophyl- 
lite,  are  unquestionably  related  to  one  another,  and  are  best  represented 
as  salts  of  H«Si207.  In  nature,  gyrolite  may  be  derived  from  apophyl- 
lite,  and  apophyllite  also  from  gyrolite,  while  Doelter  has  generated 
apophyllite  from  okenite  by  artificial  means.*  First,  by  heating  oken- 
ite with  potassium  silicate  and  water  to  200^,  crystals  of  apophyllite 
were  obtained.  Secondly,  by  heating  okenite  with  aluminum  chloride, 
sodium  carbonate,  and  carbonated  water  together  at  220^,  apophyllite, 
analcite,  and  chabazite  were  produced.  The  most  satisfactory  general 
formulae  for  the  three  species  are  these : 

Okenite,  Gyrolite,  Apox)hyllite. 

/Si207.H5  /SijOT.CaHa  /Si2O7.H4(0aOH) 

QK  CaC  OaC 


^Si,0,.CaH2  ^Si207.H4  \si2O7.H4 

(GaOH) 


>Ol2V^7.V^an2  >k^*2'^7-"4  /K^az^7.*-^4 

Oa^  Ca^  Oa^ 

\si,07.H5  \si2O7.CaH3  \si207.H4(Gi 


*  Neaes  Jahrb.,  1800, 1,  p.  118. 
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In  apophyllite  fluorine  may  partly  replace  bydroxyl,  and  K  may 
replace  the  univalent  GaOH.  With  K  :  GaOH  :  :1 :1  the  composition 
of  apophyllite  becomes 

SiO. 52.03 

CaO 24.27 

KsO 6.79 

H«0 16.91 


100.00 


The  uncertain  mineral  plombierite  may  be  a  fourth  member  of  this 
gi'oup,  with  the  formula 

/Si«07,CaH3 
Ca< 

>Si307.Ca9      4-  9  aq. 
Ca<; 

\Si2P7.CaH3 

To  the  calcium-manganese  silicate,  inesite,  various  formula  aie 
assignable.  By  Flink  it  is  regarded  as  2(GaMn)Si03.  H2O.  But  part 
of  the  water  is  stable  at  temperatures  above  300^;  and  this  tact  is 
expressed  by  Schneider's  formula  (GaMn)Si308(MnOH)t.  H^O.  Both 
formulse  agree  with  the  analyses  approximately,  but  the  latest  analysis, 
that  of  Lundell,*  is  better  represented  by  the  following  mixture: 

/Si207.CaH3  .SiaOT-MnHs 

Ca<;  Mn< 

<\Si207.Ca2    +2H2O,  and        \Si2O7.Mn2     4-2HaO 
Mn< 
Si207.(3aH3  ^Si207.MnH3 

which  requires: 


Found, 
Lnndell. 

Calculated. 

sio, 

42.92 
.73 

36.31 

.37 

8.68 

10.48 

42.18 

37.44 

(         9.84 
10.54 

PbO 

MnO 

MgO '..,. 

CaO 

HiO 

99.49 

100.00 

With  inesite   another  manganese    silicate,  bementite,  is  perhaps 
related,  having  the  formula 

/Si207.MnH3 
Mn< 

>Si207.Mn2 
Mn< 

\SiaO7.MnH3 


*See  Hambers.  Geol.  Foren.  Forhandl.,  XVI, 
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and  the  magnesiau  spadaite  may  be  similar,  with  t&e  composition 

.SijOT.MgHa 
Mg< 

>SiaO,.MgH, 
Mg< 

^SiaO^MgHa. 

Another  maguesian  silicate,  saponite,  is  perhaps  normally  H4(MgOH)i 
SiaO?,  although  the  analyses  all  show  admixtures  of  some  aluminous 
compound. 

Among  the  silicates  of  aluminum,  salts  of  diorthosilicic  acid  are 
very  rare.  The  only  one  which  seems  to  be  at  all  well  defined  is  iolite, 
which  agrees  best  with  tlie  formula 

.SijO^.AlMg 
Al— SiaO^.AlMg 

\Si20,.(A10H), 
Al— SiaO,.AlMg 

^SijOT-AlFe 
which  requires 

SiOa 49.26 

AljOs 33.50 

MgO 9.85 

FeO 6.91 

HiO 1.48 

100.00 
in  close  concordance  with  the  best  recorded  analyses.  By  alteration, 
iolite  passes  into  mica,  going  through  an  intermediate  stage,  however, 
known  as  chlorophyllite.  This  substance  may  be  regarded  as  formed 
by  hydration,  in  which  the  linking  group  of  SiaO?  in  iolite  is  split  into 
two  orthosilicic  radicles,  yielding  two  molecules  of  the  type 

.SiO^ZlHi.  AIO2H2 
Al— SitC^AlMg 
^SijC^AlMg 
from  which  the  final  transition  into  a  mica  is  easy.    If  we  take  Bam- 
melsberg's  analysis  of  chlorophyllite,  recalculate  the  ferric  oxide  into 
alumina  and  lime  into  magnesia,  reducing  afterwards  to  100  per  cent, 
we  get  the  following  comparison  between  observed  fact  and  the  com- 
position of  chlorophyllite  computed  from  the  foregoing  formula: 


Found. 


SiOa. 
AliO, 
FeaO, 
MgO. 
CaO. 
H,0. 


46.31 
26.17 
10.99 
10.91 
.58 
6.70 


100.66 


Redaced.     Calcalated. 


47.99 
33.34 

11.74 

6.93 


100.00 


48.39 
32.90 

12.90 

5.81 


100.00    ! 
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The  agreement  is  as  close  as  could  be  reasonably  expected.  The 
replacement  of  a  little  magnesia  by  a  little  water  in  the  original  altera- 
tion product  accounts  for  the  discrepancies. 

Two  other  aluminous  silicates  x>ossibly  belong  in  this  group.  One, 
barylite,  is  near 

SijO^AlBa 

l-SiaC.AlBa 
\si20,.AlBa 
which  requires 

8iO« 35.19 

AlsOs 19.94 

BaO 44.87 

100.00 

The  other  silicate,  sphenoclase,  is  approximately  Al3(Si207)3Gas;  which 
may  be  analogous  to  barylite  in  structure,  or  written  as  a  calcium 
salt  similar  in  type  to  okenite.  Both  barylite  and  sphenoclase,  how- 
ever, are  uncertain,  and  their  relations  are  not  definitely  known.  The 
species  glauconite,  pholidolite,  and  celadonite,  all  of  doubtful  composi- 
tion, seem  also  to  have  diorthosilicate  ratios. 

To  the  rare  mineral  rowlandite,  in  accordance  with  Hillebrand's 
analysis,*  a  diorthosilicate  formula  belongs,  viz: 

Y— F 
II 

Fe< 

\Si,0,=Y 

II 
Y— F 

which  expresses  the  composition  of  the  species  very  closely. 


*  Bull.  U.  S.  Geol.  Survey  No.  113,  p.  45. 
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CHAPTBE   VII. 

THE  META    AND  DIMETASILICATES. 

Although  the  raetasilicates  appear  at  first  sight  to  be  extremely  sim- 
ple, they  are  actually  quit«  diflScult  to  interpret.  It  is  easy  enough  to 
deduce  their  empirical  formulee,  and  to  write  them  afterwards  in  struc- 
tural terms;  but  this  is  Tiot  sufficient.  The  structural  formulae  must 
express  all  known  relations  in  the  case  of  ea<5h  species,  and  in  attempt- 
ing to  satisfy  the  established  conditions  the  difficulties  begin  to  appear. 
In  the  first  place,  metasilicic  acid  itself  is  defectively  known,  and  no 
ether  of  the  form  1^28103  has  yet  been  certainly  obtained.  Troost  and 
Hautfeuille's  ether  (C2H5)8Si40ia  suggests  the  possibility  that  meta- 
silicic acid,  like  metaphosphoric  acid,  may  polymerize,  but  an  attempt 
to  draw  general  conclusions  on  so  important  a  supposition  from  one 
datum  only  would  be  most  unwise.  The  possibility  of  polymeric  acids, 
however,  must  be  recognized. 

Again,  as  we  have  repeatedly  seen,  a  mineral  may  be  apparently  a 
metasilicate  and  yet  really  a  mixture  of  ortho-  and  trisilicates.  Even 
a  basic  trisilicate  can  have  seemingly  metasilicate  ratios.  All  of  these 
considerations  complicate  the  identification  and  study  of  the  true  meta- 
silicates  to  such  an  extent  that  only  provisional  conclusions  can  be 
drawn  from  the  data  now  on  hand. 

A  crystallized  silicate  of  sodium,  Xa2Si03.8H20,  is  well  known.  A 
solution  of  this  salt  added  to  a  solution  of  calcium  chloride  precipi- 
tates a  compound  which,  dried  over  sulphuric  acid,  has,  according  to 
my  own  observations,  the  composition  Ca2Si206.5H20.  ThisJ  minus  the 
water,  is  analogous  to  the  mineral  wollastonite,  from  which  another 
mineral,  pectolite,  is  derived.  If  wollastonite,  instead  of  the  formula 
Ca^SiaOe,  be  given  the  formula  CasSiaOe,  it  may  be  compared  structur- 
ally with  pectolite,  as  follows : 

WoUastonite,  Pectolite. 

/SiOav  /SiOa— Na 

Ca<;  \.  Ca< 

>Si03      >Ca  >Si03 

Ca<  /  Ca< 

^SiOa/  \SiO3— H 

It  must  be  remembered  that  the  molecular  weights  of  the  inorganic 
silicates  are  not  known,  but  only  assumed ;  and  the  problem  suggested 
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by  the  foregoing  expressions  is  to  find  a  set  of  structural  formube 
wkich  shall  represent  all  of  the  available  evidence.  Now,  wollastonite 
is  commonly  classed  with  the  pyroxenes,  on  cry stallographic grounds; 
and  so  too  is  pectolite.  But  both  species  are  very  easily  decomposed 
by  even  dilute  and  weak  acids,  while  the  normal  pyroxenes  are  quite 
refractory;  and  furthermore,  wollastonite  has  a  lower  density  than  any 
pyroxene  which  approaches  it  in  composition.  Chemically,  then,  these 
species  are  dissimilar,  and  it  is  very  doubtful  whether  they  can  properly 
be  grouped  together. 

Empirically,  however,  the  nonaluminous  pyroxenes  resemble  wol- 
lastonite in  their  ratios.  Thus  we  have,  according  to  the  commonly 
accepted  formulae  developed  by  Tschermak,  Doelter,  and  others: 

Enstatite,  orthorhombic Mg^SifOs 

Diopside,  monoclinic OaMgSiaOe 

Hedenbergite,  monoclinic CaFeSijO^ 

Rhodonite,  triclinic MnsSi^Oe 

There  is  also  a  great  variety  of  other  intermediate  species  or  isomor- 
phous  mixtures  in  the  pyroxene  series,  such  as  bronzite,  hypersthene, 
schefferite,  sahlite,  jeffersonite,  and  fowlerite,  in  which  we  find,  variously 
replacing  one  another,  salts  of  magnesium,  calcium,  iron,  manganese,  and 
zinc.  All  of  these  minerals,  however,  conform  to  the  general  formula 
RSiOa,  or  ^2^1206,  which  adequately  expresses  their  constitution  so  far 
as  they  alone  are  concerned.    This,  structurally,  can  be  written 

ySiOa. 

\SiO/ 
which  would  be  satisfactory  if  the  pyroxene  series  ended  here  and  if 
the  amphiboles  were  unknown. 

Going  a  step  farther  we  find  in  augite  a  pyroxene  containing  ala- 
miuum,  and  having  an  oxygen  ratio  greater  than  Si:  O3.  In  place  of 
aluminum,  ferric  iron  also  occurs,  and  alkalies  are  sometimes  present. 
Leaving  these  variations  out  of  account,  for  consideration  later,  we 
have  in  augite,  as  interpreted  by  Tschermak,  together  with  the  normal 
compound  HzSijOe,  the  basic  salt  KAlAlSiOe;  which,  as  shown  by 
Oroth,  is  empirically  analogous  to  koruerupiue.  It  is  also  similar  in 
composition  to  the  silicate  which  is  characteristic  of  the  clintonite 
micas;  but  the  two  are  probably  not  identical.  A  metasilicate  isomer 
of  the  clintonite  molecule  might  be  written  either  as 

.Si03-Al=0  ^Si03-Al=0 

Mg<f  or  as    Al — ^O 

\U— Al=rO  \o^^^ 

having  in  the  first  form  some  resemblance  in  structure  to  the  metasiu- 
cate  formula  for  the  nonaluminous  pyroxenes.  The  compound,  however, 
unless  represented  by  kornerupine,  is  not  known  by  itself,  but  is 
assumed  as  existent  in  mixtures;  its  reality,  therefore,  is  still  question- 
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able.  Its  simplest  represeDtatiou  would  be  as  a  basic  orthosilicate, 
Mg(Si04)(A10)t,  and  it  will  be  seen  later  that  a  polymer  of  tbis  form  is 
far  more  satisfactory  than  any  metasilicate  expression. 

Still  another  series  of  silicates  containing  triad  bases  and  also  alka- 
lies are  classed  with  the  pyroxenes,  as  follows: 

Spodumene AlLiSifO, 

Jadeite AlNaSi^O, 

Acmite ., Fe'"NaSijO, 

and  their  empirical  formulae  are  £a>irly  satisfactory.  Structurally,  these 
expressions  become,  as  metasilicates, 

\SiO3— R' 

and  babingtonite,  which  contains  no  alkalies,  is  similar,  thus : 

^SiOs 
Fo'"C 

\SiO3 


I  /Si03. 

Fe"       +  3  R"<  >R" 

I  \SiO-/ 


Fe'"/ 
^SiO; 


I  \si03 

SiOa 


R"  being  =  0a,  Fe",  and  Mn.  The  ferric  molecule  is  evidently  equiva- 
lent to  two  acmite  molecules,  with  Kat  replaced  by  a  linking  atom  of 
iron. 

So  far,  except  partially  in  the  comparison  between  woUastonite  and 
pectolite,  the  formulae  cited  for  the  pyroxenes  express  composition  and 
composition  only.  But  sx)odumene,  as  shown  by  the  elaborate  research 
of  Brush  and  Dana,  splits  upon  alteration  into  a  mixture  of  eucryplite, 
an  orthosalt,  and  albite,  a  trisilicate.  This  observation  suggests  two 
alternatives:  either  that  spodumene  is  derived  from  a  polyraetasilicic 
acid,  or  else  that  it  is  a  pseudometasilicate,  a  mixed  ortho-  and  tri-salt, 
like  some  of  the  species  which  have  already  been  explained^  An  anal- 
ogy with  leucite,  for  example,  will  at  once  be  inferred,  and  that  species, 
empirically,  is  strikingly  like  spodumene,  thus :       , 

Leucite AIKSi20« 

Spodumene AlNaSiaO. 

Like  sx)odumene,  leucite  alters  into  a  feldspar  and  a  member  of  the 
nepheline  group;  but  it  differs  from  spodumene  in  form  and  in  density. 
The  specific  ^avity  of  the  isometric  leucite  is  2.5,  that  of  the  mono- 
clinic  spodumene  is  nearly  3.2,  and  hence  we  may  reasonably  infer  that 
the  latter  species  has  the  larger  and  more  condensed  molecule.  In 
order  to  explain  the  relations  of  leucite,  its  empirical  formula  was 
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qaadrupled,  aud  in  that  way  a  relation  with  the  garnet  group  was 
brought  oat.  For  spodumene,  regarding  it  also  as  a  mixed  silicate,  a 
sixfold  multiplication  of  its  formula  indicates  its  greater  density,  and 
Its  splitting  up  into  eucryptite  and  albite,  with  partial  replacement  of 
lithium  by  sodium,  is  represen table  as  follows: 

hit  Li 

II  I 

/SijOs— Al==SiO«. 

Al=8ijOr-Al<  \a1— Si04^Al 

\Si30s=Al— SiO/ 

I  li 

Li  Lit 

From  this  grouping  of  atoms  the  transition  into  Al3(Si308)3Na3+ 
Al3(Si04)3Li3  IS  hardly  more  than  a  simple  case  of  cleavage,  and  the 
relations  between  the  three  spe<)ies  are  intelligibly  expressed.  Acmite, 
which  yields  pseudomorphs  of  analcite,  and  jadeite  also,  probably  f5L 
low  the  same  rule,  the  formula  of  one  being  typical  of  the  others.  The 
ferric  molecule  in  babingtonite  should  be  still  another  instance  of  the 
same  kind,  with  Fe^'a  in  place  of  Li«,  and  Fe'''  instead  of  Al. 

If  the  formula  just  developed  tor  spodumene  should  be  sustained,  it 
would  seem  necessary  to  at^ust  the  other  pyroxenes  with  it  In  the 
case  of  Tschermak's  aluminous  constituent  of  augite  this  acyostment 
is  easily  made  by  taking  the  formula  Al2MgSi06  six  times,  as  in  the 
case  of  spodumene.  The  parallelism  between  the  two  species  is  then 
representable  as  follows: 

Spodumene Al«(Si308)3(Si04)3Li6 

Al.  augite Al6(SiO4)3(SiO4)3{A10,Mg), 

the  univalent  AlOaMg  having  been  recognized  among  the  micaa.  This 
forniula  serves  to  explain  the  well-known  alterability  of  augite  into 
epidote  and  into  mica,  and  so  far  at  least  is  useful.  I  do  not,  however, 
feel  inclined  to  put  very  much  stress  upon  it,  for  as  yet  it  is  only  an 
expression  of  analogy,  which  may  or  may  not  prove  to  be  valid.  It 
would  seem  to  require  the  recognition  of  all  the  pyroxenes  as  pseudo- 
metasilicates,  in  which  case  the  normal  series,  containing  only  dyad 
bases,  would  become 

R  R 

i  li 

SijOs— R— Si04v 

\Si3O8— R— SiO*/ 

;  II 

R  R 

with  four  atoms  of  R  given  linking  functions,  while  the  other  four  are, 
so  to  speak,  replaceably  combined.    On  this  basis  we  should  write 

Diopside Mg*Ca^(Si3O,)j(Si0i)« 

Hedenbergite Fe4Ca4(Si3O,),(Si04)t 
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mala  R"4(A10)8(  8104)2(8104)2  would  be  exactly  parallel  with  these, 
ords  another  expression  for  Tschermak's  compound  AUBSiO*. 
I  ground  of  simplicity  this  is  preferable  to  the  more  complex 
ion  based  on  the  formula  of  spodumene. 

*o-called  "zircon  pyroAnes,"  rosenbuschite,  wohlerite,  l&venite, 
rtdahlite,  I  have  already  mentioned  among  the  orthosilicates  of 
im.  They  can  be  given  metasilicate  ratios,  following  Brogger, 
Tding  the  zirconium  as  present  in  the  form  of  a  metazirconate. 
explanation  is  correct,  we  should  expect  to  find  zirconates  in 
free  from  admixtures;  but  no  si^ch  minerals  are  yet  known, 
al  zirconates  have,  indeed,  been  prepared;  but  zirconium  is 
arkedly  basic  than  acid  in  its  functions,  and  the  analogy  fur- 
by  the  orthosilicate,  zircon,  has  been  my  guide  in  the  interpre- 
»f  these  species.  Bosenbuschite,  however,  can  be  represented 
inite  compound  having  structural  analogies  with  the  pyroxenes, 
formulated,  with  the  composition 

Na  TiFjs  Xa 

I  II  I  . 

SiO,— Ca— 8i04— Ca— 8iO,  ^ 
F— Zrf  ^Zr— F 

\SiO4— Oa— Si04— Can-SiO/ 


Ca  Na2  Ca 

tompares  well  with  Cleve's  analysis,*  thus-. 


Foand.       Calcnlated. 


SiOa.. 
ZrOa  . 
TiO,  . 
Ffr,03 
LasOs 
MnO. 
CaO.. 
Na^O. 
F 

LessO 


31.36 

20.10 

6.85 

1.00 

.38 

1.39 

24.87 

9.93 

5.83 


101.66 
2.i7 


99.19 


30.30 

20.54 

6.73 


28.29 

10.44 

6.40 


102.70 
2.70 


100.00 


mode  of  interpreting  the  pyroxenes  is  so  remote  from  our  usual 
bions  that  1  bring  it  forward  with  great  diffidence.  It  unifies  the 
however,  it  expresses  the  observed  alterations  of  the  several 
,  and  despite  its  complexity  it  will  be  found  to  be  sustained  and 
:hened  by  evidence  brought  out  in  the  study  of  the  amphiboles. 
last-named  group  of  highly  important  minerals  resembles  the 
nes  in  composition,  and  is  explained  by  Tschermak  in  essentially 
ne  way.    Their  molecular  weights,  however,  are  taken  as  double 


*Zeit.  Krj'st.  Min.,  XVI,  p.  383. 
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those  of  the  pyroxenes,  for  the  reason  that  the  atomic  replacements 
seem  to  occor  by  fourths  rather  than  by  halves.  This  point  is  exempli- 
fied by  a  comparison  between  diopside  and  tremolite;  which,  reduced 
to  their  simplest  empirical  formulsB,  become 

Diopside GaMgSitO. 

Tremolite CaMg:iSi40„ 

The  pyroxenes,  howvrer,  are  somewhat  heavier  than  the  amphiboles, 
and  ttom  their  isreater  density  we  may  suppose  them  to  have  the  larger 
molecoleti  Hence  the  formula  of  diopside  should  be  a  multiple  of  that 
jBSt  cited,  and  presumably  greater  than  Ga9Mg3Si40if  Upon  this  point 
the  phenomenon  of  uralitization  has  definite  bearing.  In  this  process 
pyroxene  is  converted  into  amphibole,  with  increase  of  volume  and 
little  or  no  change  of  composition.  In  other  words,  a  complex  molecule 
has  been  dissociated  into  simpler  molecules — a  phenomenon  the  direct 
opposite  of  polymerization.  In  the  face  of  this  evidence  it  is  difficult 
to  see  how  the  current  views  as  to  the  relative  molecular  magnitudes  of 
pyroxene  and  amphibole  can  be  maintained.  The  pyroxenes  must  form 
the  more  complex  group,  and  the  amphiboles  the  simpler. 

In  the  amphibole  group  the  orthorhombic  anthophyllite  is  the  equiva- 
lent or  isomer  of  enstatite  and  hypersthene.  Then  follows  a  mono- 
clinic  series,  containing  tremolite,  actinolite,  cummingtonite,  dannemo- 
rite,  etc.,  all  being  represented  by  the  general  empirical  formula  BSiOa, 
with  calcium,  magnesium,  iron,  or  manganese  as  the  bivalent  metaL 
In  gninerite  the  salt  FeSiOs  exists  by  itself,  and  in  richterite  and 
astochite  alkaline  silicates  appear.  If  we  regard  the  minerals  as 
pseudometasilicates,  having  molecular  weights  lower  than  the  pyrox- 
enes, and,  with  the  bases  replaceable  by  fourths,  the  typical  amphiboles 
are  most  simply  represented  by  formulee  like  the  following: 

AnHkophylliie,  Tremolite. 

Mg  Ug 

II  II 

Mg<  >Mg  Mg<  >Mg 

II  II 

Mg  Ca 

Bichterite  becomes  a  mixture  of  salts, 

R  R 

II  II 

.SiO^v  /Si04v 

r/       >ii    -h    b/       \r      • 

\8i308/  ^SiaOg/ 

II  II 

Naa  R 

commingled  In  ratios  near  1:1,  and  astochite  is  similar,  but  with  NaH 

^  uigiiizea  Dy  N^jv^v^^'i  i\^ 
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in  place  of  Na^.  Potassinm  may  also  partly  replace  sodiam.  Another 
alkaline  amphibole  of  doubtful  character,  valdheimite,  approximates  to 

R 

II 

11 

which  is  the  formula  of  a  trisilicate  pure  aud  simple,  with  B=Ga,  Fe, 
Mg.  The  existence  of  this  compound  is  strong  evidence  in  favor  of 
the  pseudometaailieate  theory;  and,  as  will  be  se«n  later,  it  does  not 
stand  alone.  The  formulae  as  written  suggest  a  close  analogy  between 
the  pyroxene-amphibole  minerals  and  the  olivine  group,  which  may 
have  some  future  significance. 

Among  the  amphiboles,  as  among  the  pyroxenes,  aluminous  and 
ferric  compounds  are  common,  and  with  these  the  minerals  approach 
to  orthosilicate  ratios.  Tschermak's  interpretation  of  these  ratios  is 
practically  the  same  as  in  the  pyroxene  series,  namely,  by  the  assump- 
tion of  molecules  of  the  form  Al2RSi04i  or  Al^RaSi^Oit.  An  alterna- 
tive to  this  view  is  offered  by  Schariiter,*  who  shows  that  the  horn- 
blendes can  be  explained  as  mixtures  of  actinolite,  £4814012,  with  an 
orthosilicate  called  syntagmatite  (E'2R'')3Al2(Si04)3,  whose  ratios  are 
similar  to  those  of  garnet.  An  amphibole  from  Jan  Mayen's  Island 
approaches  very  nearly  to  syntagmatite  in  composition.  If  a  ccnn- 
pound  of  this  type  is  present  in  the  amphiboles  it  would  explain  at 
once  their  alterability  into  epidote,  micas,  and  chlorites;  but  so  far  as 
the  composition  of  the  group  is  concerned  neither  Tschermak's  view 
nor  Scharizer's  is  absolutely  necessary.  The  Tschermakian  molecule, 
however,  can  be  written  either  as 

AIO2  Mg  (A10)2 

I  II 

JSiO,.  ySiO,. 

Alf  ^Al     eras     Mg<  >Mg 

^SiO*-^  \SiO/ 

I  II 

AIO2  Mg  (A10)2 

the  latter  form  resembling  that  of  tremolite,  and  also  connecting  the 
group  still  more  closely  with  the  olivines.  It  is  also  parallel  to  the 
last  formula  suggested  for  the  corresponding  pyroxene  compound,  being 
one-half  of  the  latter  and  identical  with  it  in  type. 

No  amphibole  is  yet  known  which,  by  itself,  corresponds  precisely  in 
its  constitution  to  acmite  and  spodumene;  luglaucophane  we  find  a 
species,  which,  as  a  metasilicate,  may  be  written  AlNaSi206-|-(MgFe) 
SiOs;  and  in  crocidolite  another  similar  salt,  Fe'"NaSi206+Fe9i03. 
Crocidolite  alters  easily;  and  one  of  the  products  of  alteration,  which 

*  Neues  Jahrbuch,  1884,  (2),  p.  143.  C^  r\r\r\}t> 
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has  been  named  griqaalandite,  is  very  near  Fe'^HSizOe,  the  equivalent 

of  acmite  in  general  type.    This  last  compound  can  be  written 

H 

I 
.SiO,. 

Fef  V« 

^SijOs^ 

I 
H 

and  so  adjusted  as  an  amphibole-hydroKen-acmite  to  the  remainder  of 
the  group;  but  glaucophane  and  crocidolite  are  best  formulated  as 
follows: 

Glaucophane,  Crocidolite, 

(AlO),  (Fe"'0), 

II  J! 

Mg<  >Mg  Fe/  >Pe 

II  II 

Na«  Na, 

which  makes  them,  as  trisilicates,  precisely  equivalent  in  structure  to 
the  normal  amphiboles.  These  compounds,  and  their  corresponding 
orthosilicates,  commingled  with  salts  like  tremolite  or  actinolite,  give 
mixtui:^s  which  conform  in  composition  to  the  aluminous  homblenden. 
Closely  allied  to  crocidolite  and  glaucophane  is  the  recently  described 
an&phibole  crossite;*  in  which  the  ratio  of  Si:0  is  distinctly  less  than 
1:3.  This  species  may  be  written  as  a  mixture  of  the  two  molecules 
E  (Fe'"0)2 

II  II 

1  B<  >R  +  1  E<  >R 

\Si30«/  ^  ^SijOg/ 

II  II 

Naa  Na« 

with  some  Al  in  place  of  Fe'",  and  R  beingssFe,  Mg,  Ca.     Gastaldite 
and  riebeckite  are  similar  species,  but  the  analyses  are  not  perfectly 
conclusive.    It  is,  perhaps,  necessary  with  these  minerals  to  assume  . 
the  presence  of  acmite  like  molecules,  riebeckite  being  empirically 
near  2Fe'"NaSi2064-  FeSiOg. 

Arfvedsonite,  in  which  R"  is  mainly  Fe,  may  be  represented  quite 
closely  as  a  mixture  of  this  order: 

R  R 

II  II 

/SiO, .  ySiO,. 

7  R<  >R  +  3  R<  >R 

\Si30«/  ^SiaOT 

II  II 

Na2  (AlO), 

•  Palache,  Geol.  BuUeUn,  Univ.  of  California,  I,  p.  18l':"4W  ""^  ^^^^^^^ 
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a  little  aluminuin  being  replaced  by  iron.  Barkevikite,  a  more  basic 
species  stilly  has  its  composition  well  indicated  by  the  following 
expression,  with  some  Fe  replacing  Al  as  in  arfvedsonite: 


Fe 


/Si04v 
3  Fe<  >Fe 

^sisor 

II 

Ka« 


2  Ci 


(AlO), 

II 

la/        >( 


(A10)2 


Finally,  in  the  triclinic  aenigmatite,  if  we  assume  that  the  titanium 
(7.57  per  cent  TiOt)  is  equivalent  to  silica,  we  find  the  mixture 


Fe 

II 
/8i04. 
2  Fe<  >Fe 

^SiaO/ 

II 
Na, 


Fe 

II 

/Si04v 

+  1  Fe<  >Fe 

^SijO/ 

II 
(ROH 


with  RO = AlO :  FeO : :  1 : 1  almost  exactly,  and  Si :  Ti : :  7 : 1.  Calculating 
with  these  ratios,  aenigmatite'  has  the  following  composition  in  com- 
parison with  Forsberg's  analysis:* 


SiOa. 
TiOa. 

AlsOa 
FeO. 
linO. 
CaO. 
MgO. 
Nf^O 
K,0. 


Found.       Calculated. 


37.92 
7.57 
5.81 
3.23 

35.88 

1.00 

1.36 

.33 

6.58 

.51 


38.11 
7.26 
4.85 
3.08 

39.20 


7.50 


100.19 


100.00 


The  variations  here  are  plainly  due  to  the  replacements  of  Fe  by  Mn, 
Ca,  and  Mg,  and  of  Na  by  K. 

A  careful  study  of  the  best  analyses  in  the  pyroxene  and  amphibole 
groups  will  strengthen  very  materially  the  view  here  developed  that 
the  species  are  not  true  metasilicates.  Although  in  most  cases  the 
approximation  to  metasilicate  ratios  is  very  close,  there  are  distinct 
variations  toward  orthosilicates  on  one  side  and  toward  trisilicates  on 
the  other,  and  it  is  only  by  assuming  that  we  have  mixed  silicates  to 
deal  with  that  all  the  anomalies  can  be  made  to  disappear.    On  this 


♦Zeit.  Kryst.  Min.,  XVI,  p.  428. 
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theory,  if  we  represent  SIsOr  and  SIOa  groups  indiseriminately  by  tiie 
general  symbol  X,  all  of  the  amphiboles  are  covered  by  the  following 
typical  symbols,  in  which  W  stands  for  any  dyad  metal,  and  B'  for  K, 
Na,H,  A10,orFe'"0: 

B^jXaB'i 
or,  structurally, 

R"  B"  B', 


^^x-^  \x/  ^x-^ 

II  II  II 

B"  B'a  B'a 


fc"/  \r"*      b"/  Nb"       b"/  Nb" 


In  a  similar  way,  all  the  pyroxenes,  except  the  acmite-spodamene 
group,  which  has  the  special  formula  discussed  previously,  may  be 
represented  as  formed  by  mixtures  of 

B'^X,B^'4 
B",X,(B'''0)8 

which  is  in  accordance  with  the  theory  developed  by  Tschermak  except 
as  to  the  molecular  magnitude  of  the  compounds — that  is,  the  pyroxenes 
are  essentially  bipolymers  of  the  amphiboles,  and  the  character  of  the 
structure  is  the  same  for  both  groups.  The  olivine  minerals  are  repre- 
sented by  similar  orthosilicate  formulae,  B4(Si04)2  being  the  constitu- 
tional equivalent  of  B4(Si04)(8i308)-  Pseudomorphs  of  pyroxene 
(fassaite)  after  monticellite,  have  been  found  at  Monzoni,  and  are  well 
known.  Furthermore,  Becke*  has  described  pseudomorphs  of  antho- 
phyllite  and  actinolite  after  olivine,  go  that  a  connection  between  the 
two  groups  is  clearly  indicated.  The  tracing  of  this  connection  in  a 
more  general  way  would  seem  to  offer  a  profitable  field  for  investiga- 
tion. 

By  the  hydration  of  pyroxene  or  amphibole  either  serpentine  or  talc 
may  be  generated.  The  latter  species  has  the  composition  H^MgaSiiOm 
and  may  be  written  structurally  like  amphibole  either 

Mg  H, 

II  II 

.Si04v  /SiO^v 

Mg<  >Mg        or        Mg<  >Mg 

II  II 

H,  Mg 

Both  expressions  are  in  accord  with  the  fact  recorded  by  Schneider 
and  myself,t  that  upon  the  ignition  of  talc  one-fourth  of  the  silica  is 

•  Min.  Pet.  Mitth.  (N.  F.).  4.  PP.  355  and  450. 

t  BuU.  U.  S.  Geol.  Survey  No.  7«,  p.  13.  ^  j 
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set  &6e  qiiantitotivriy.    Thier  would  give  the  ignited  residue  the  com- 
XK>8ition  shown  by  the  subjoined  alternative  formulte: 
Mg 

Mg<  >Mg        and        Mg<^       >Mg 

II 
Mg 

and  of  these  the  first  wonld  seem  to  accord  the  better  with  the  remark, 
able  stability  and  insolubility  of  the  material.  A  metasilicate  formula, 
H2Mg3(Si03)4,  is  also  admissible,  and  accords  eqnally  well  with  the  evi- 
dence concerning  talc.  The  pseudometasilicate  expression,  however, 
seems  to  be  preferable  in  view  of  what  is  known  as  to  the  genesis  of 
thcspecies. 

Pyrophylllte  and  kyanite  are  two  aluminous  metasilicates  which  seem 
to  be  related;  at  all  events  the  former  is  not  infrequently  the  gangue 
or  matrix  of  the  latter.    Empirically  they  are 

Pyrophyllite AlHSijOe 

Kyanite AUSiOj 

or,  structurally, 

AW  and        Al^ 

\SiO3— H  \SiO3— A1=0 

To  these  formulae  I  attach  very  little  significance,  except  in  so  far  as 
they  represent  a  single  observed  relation.  Probably  the  true  formute 
should  be  multiples  of  these;  for  kyanite  is  much  denser  than  its  isomer, 
andalusite,  Al3(Si04)3(  A10)3.  Both  kyanite  and  andalusite,  at  very  high 
temperatures,  are  transformed,  with  disengagement  of  heat,  into  a  third 
isomer,  sillimanite,*  a  phenomtnon  which  indicates  dissociation.  Silli- 
manite  doubtless  has  the  smallest  molecule  of  the  three  species,  and 
may  be  Al^SiO* — AlO,  but  even  this  is  so  purely  hypothetical  that  it 
would  be  useless  at  present  to  discuss  the  species  farther. 

With  beryl,  GlsAljSi^OiB,  the  evidence  in  favor  of  a  metasilicate 
structure  is  fairly  good,  although  the  composition  can  also  be  expressed 
as  that  of  a  basic  trisilicate.    There  are  thus  two  alternatives, 


Al-8i03 


-SiOs  Q^ 

\siO3  II 

I  ySigOsv 

Gl  and       Gl<  >G1 

^SisO/ 


I 
ySiOa 


(AlO), 


•  Vernadsky,  BoB.  Soc.  Mia.,  XH,  p. U7.  uid  XHf,,^,^^^  GoOgle 
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But  beryl  alters  into  mica,  a  fact  which  is  favorable  to  the  first  of 
these  formolaB,  and  all  of  its  commoner  alterations  seem  to  take  place 
by  replacement  of  glucinam.  In  the  trisilicate  formula  the  alumina 
should  he  equally  replaceable,  and  so  far  the  evidence  is  adverse  to  it. 
Furthermore,  Traube*  has  effected  the  synthesis  of  beryl  by  precipi- 
tating a  mixture  of  glucinum  and  aluminum  sulphates  with  a  solutiou 
of  sodium  metasilicate,  and  then  crystallizing  by  fusion  of  the  precipi- 
tate with  boron  trioxide.  Since  the  starting  point  was  a  metasilicate, 
there  is  a  fair  presumption  that  the  product  was  a  metasilicate  also. 
Beryl  can  be  written  as  a  pseudometasilicate,  but  there  are  no  data  to 
justify  doing  so. 

Two  other  minerals  containing  glucinum,  leucophanite,  and  melipban- 
ite,  appear  to  be  essentially  metasilicates  with  the  subjoined  formulae : 

Leucophanite NaCaGlP8i,0, 

Meliphanite NaCajGljPSiaOio 

These  are  capable  of  several  interpretations.  The  simplest  regards 
meliphanite  as  a  mixed  meta-  and  orthosilicate,  when  both  species  can 
be  written 

SiO,— Gl— F 
SiOy— Gl— F  Ga< 

Ca<  >Si04=Gl 


\siOr-Na  Ci 


\Si 


iO;r-Na 

or  else  with  the  glucinum  as  the  linking  element,  and  with  the  calcium 
united  to  fluorine.  This  involves  no  change  of  type,  but  only  an 
exchange  of  position  between  Ga  and  Gl.  Brogger,t  to  whom  the 
empirical  formulse  are  due,  also  represents  meliphanite  as  a  basic 
metasilicate 


which  is  also  justifiable.  Between  the  several  alternatives  there  is  no 
ground  for  deciding.  The  stability  of  meliphanite  toward  ordinary 
acids  would  seem  to  favor  the  formula  first  given,  for  a  basic  calcium 
salt  would  probably  be  more  easily  decomx)osable. 

Danburite,  CaB^SijOs,  is  sometimes  regarded  as  the  equivalent  of 
barsowite,  CaAUSijOg,  a  doubtful  isomer  of  anorthite.    But  barsowite 


*  Neaes  Jabrbaoh.,  1894«  I,  p.  275. 
t  Z«it.  Kryst.  Min.,  XVI,  pp.  28»-201. 
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gelatinizes  with  hydrochloric  acid,  whUe  danbarite  is  attacked  by  the 
reagent  only  after  ignition.    Possibly  the  difference  may  be  as  follows : 

.SiO^HAl  ySiOr-B=0 

Ca<  CaC 

^SiO^^Al  \SiOr-B=0 

danbnrite  being  a  metasilicate.  Other  formnlsd  are  also  possible,  and 
more  data  are  needed  before  any  conclusion  can  be  reached.  The  asso- 
ciations of  danbarite  with  feldspars,  mica,  pyroxene,  etc.,  suggest  that 
it  may  be  a  pseudometasilicate,  allied  in  structure  to  the  aluminous 
constituent  of  augite. 

GhrysocoUa  is  probably  a  metasilicate,  and  perhaps,  empirically, 
GuSi03.2H20.  It  can  not  be  well  regarded  as  impure  dioptase,for  the 
latter  gelatinizes  with  hydrochloric  acid,  while  chrysocolla  does  not. 
The  species,  which  may  be  a  mixture  of  compounds,  needs  careful 
investigation. 

Among  the  titanosilicates,  the  recently  described  neptunite*  appears 
to  be  a  meta  compound, 

SiOj— R' 
^SiOa 

"<8io:>«" 

8iOr-R' 

with  B^=Na,  K,  and  B''=Fe,  Mn.  The  analogy  between  this  formula 
and  the  formulsB  of  the  titanium  orthosilicates  is  its  sole  justification. 
The  ratios  given  by  analysis,  however,  are  sharply  in  accord  with  the 
proposed  expression. 

The  salts  which  are  fairly  ascribable  to  dimetasilicic  acid,  H2Si205, 
are  few  in  number  and  comparatively  rare.  Among  them^  petalite, 
AlLi(Si206)2,  is  the  best  known  and  most  characteristic.  Its  formula,  as 
here  written,  is  closely  similar  to  the  metasilicate  formula  for  sjhkIu- 
mene,  and  the  two  species  are  commonly  associated.  Petalite,  how- 
ever, has  far  the  lower  density  of  the  two,  and  is  therefore  presumably 
composed  of  smaller  molecules.  An  alteration  product  of  petalite^ 
hydrocastorite,  approximates  roughly  to 

Alf 

\Si3O5— H 
which  requires 

8iO« 60.60 

AlaOs 25.75 

HaO 13.65 

100.00 

The  actual  hydrocastorite  contains  about  4.3  x>^r  cent  of  lime,  and 
is  doubtless  impure.    By  Doeltert  petalite  is  interpreted  somewhat 

♦  Flink.  Geol.  Foren.  Forhaiwn.,  XV,  p.  196. 

tMiii.Pet.Mitth.,  1878, 1,  p.529.  ^  I 
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differently,  being  given  the  empirical  formula  AlsLitSiioOsi^  but  the 
formula  here  adopted  is  the  one  most  generally  received* 

Milarite,  HKOa2Al3(Si205)e,  is,  like  beryl,  hexagonal;  and  its  formula 
is  analogously  to  be  written 

/8i,05 

\si2O6 
I 
Ca 

I 

ySUOs 
Al— SiaOa— H 
\si2O5— K 

For  this  species  the  only  evidence  is  that  of  its  composition.  Its  gene- 
sis and  its  possible  alterations  are  unknown. 

The  two  closely  allied  zeolitic  minerals,  mordenite  and  ptUolite,  are 
also  to  be  classed  as  dimetasilicates.  Their  constitution,  which  I  have 
fiilly  discussed  elsewhere,*  is  easily  expressed  by  regarding  both  min- 
erals as  mixtures  of  the  two  molecules 

Al-SizOs       *  Al-SijOj-R' 

^SiaOs  +6H,0  and        NsiaOj         +6H2O 

Al-SijOs-H  Al-.Si,0,-H 

\siaO5-H  \si,05-H 

in  which  E' = Na  or-  K.  In  one*occurrence  of  ptilolite  the  water  is  lower 
than  is  required  by  these  formulae,  and  it  seems  probable  that  a  tri- 
hydrate  may  exist. 

The  metasilicate  zeolite,  laubanite,  is- the  precise  equivalent  of  ptilo- 
lite and  mordenite,  and  is  easily  interpreted  thus: 

Al-SiO, 

\siOj  +6H,0 

Pilinite,  a  similar  mineral,  seems  to  be  Al2(Si03)5Ga8.H20,  a  monohy- 
drate  corresponding  to  the  hexhydrated  laubanite.  Unlike  laubanite, 
pilinite  is  undecomposed  by  hydrochloric  acid ;  but  physically  all  four  of 
the  sx)ecies  here  grouped  together  resemble  one  another  very  closely. 

The  rare  mineral  hyalotekite,  which  contains*  boron,  agrees  very 
closely  with  the  empirical  formula  R^fBESi^On,  if  we  regard  the  wat^ 


*  Am.  Joar.  Sci.,  Aagnst,  1893. 
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in  it  as  hydroxyl  replacing  fluorine.  This  can  be  interpreted  either  as 
a  dimetasilicate  or  as  a  trisilicate,  with  the  following,  alternative  for- 
molse: 

B 
.SijOs— R— BOa  || 

>Sia05  or  b/^^'^'Nb 

>Si308< 

o=b/       \b— f 


\si2O5— B-F 


Its  association  with  feldspar  and  schefferite  rather  favors  the  trisili- 
cate  formula,  but  the  two  are  empirically  identical.  If  we  reduce 
Lindstrom's  analysis  to  100  per  cent,  after  calculating  the  water 
(ignition)  into  its  equivalent  of  fluorine,  rejecting  as  impurities  the 
traces  of  AUO3  and  FcaOa,  and  consolidating  like  bases,  we  get  the 
following  comparison  with  theory: 


SiO,.. 
Ba03.. 
PbO.. 
CuO.. 
MnO.. 
GIO  .. 
NasO  . 
CaO.. 
BaO.. 
MgO.. 
K«0  .. 
A1,0,. 

F 

CI  .... 
Ign... 


LessQ. 


Found. 


3. 
95. 


7. 
20. 


47 
73 

09 

29 

75 

17 

82^ 

06] 

09 

.89^ 

.18' 

.06 

.  99 

.06 

.59 


100.37 


Reduced.     Calculated. 


38.60 

3.63 

25.71 


9.43 
21.32 


2.26 


100.95 
.95 


100.00 


38.10 

3.71 

26.22 


9.22 
21.59 


2.01 


100.85 
.85 


100.00 


In  computing,  B"  has  been  regarded  as  Oa:Ba:Pb:: 7:6:5— that  is, 
hyalotekite  is  a  mixture  of  isomorphous  calcium,  barium,  and  lead  salts 
in  the  indicated  ratio.  The  agreement  between  analysis  and  theory  is 
as  close  as  could  be  reasonably  expected. 

There  still  remain  a  few  natural  silicates  which  are  dennitely  recog- 
nized as  species,  but  which  do  not  fall  distinctly  into  any  one  of  the 
chapters  of  this  work.  Their  constitution  is  obscure,  and  I  shall  not 
attempt  to  discuss  them.  Still,  they  may  properly  be  recorded  at  this 
point  for  the  sake  of  completeness. 

Ouspidine. — ^A  fluosilicate  of  calcium,  supposed  to  be  orthosilicate  in 
structure.  It  may  be  allied  to  chondrodite,  but  it  has  not  yet  been  com- 
pletely analyaed,  Cnno 
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Ldngbanite.-^A  silicate  of  manganese  and  iron  containing  antimony. 
Allied  on  crystallographic  grounds  to  the  oxides  hematite  and  ilmenite. 

Uranaphane. — ^Composition  represented  by  the  empirical  formala 
CaUsSiaOn.GHaO. 

Ttoumotfito.— 0aSiO3,GaSO4,GaGO3,15H2O.  To  the  molecular  consti- 
tution of  this  extraordinary  substance  there  is  as  yet  no  tangible  clew. 
A  structural  formula  can  be  assigned  to  it,  but  would  be  meaningless. 

Neotoeite. — Hydrous  silicates  of  manganese  and  iron,  of  variable 
composition.  Several  distinct  compounds  are  probably  covered  by  this 
name. 

A  multitude  of  other  silicates  have  been  described  as  species,  but 
without,  as  yet,  securing  full  recognition.  Some  of  these  are  doubtless 
mixtures,  or  impure  varieties  of  well  known  minerals ;  while  others  may 
be  ultimately  established  as  good  and  definite  compounds.  A  discus- 
sion of  the  records,  without  experimental  investigation  of  the  various 
minerals,  would  have  very  uncertain  value.  I  therefore  omit  these 
doubtful  species  from  consideration. 
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CHAPTER    VIII. 
SUMMARY. 

a 

The  formtdae  developed  in  the  body  of  this  memoir  are  so  varied  and 
so  interlinked,  one  with  another,  that  a  summary  of  them  in  concise 
form  seems  to  be  desirable.  I  accordingly  append  such  a  summary, 
with  occasional  notes  intended  to  make  the  subject,  if  possible,  more 
clear. 

1.  OrthO'  and  trisilicates  of  triad  hoses. 

A.  Normal  mXU. 

Xenolite Al,(SiO,)3( ») 

Samoite Al4(8iO4)3.10H2O(!) 

Cimolite Al,(Si308)3.6H20(?) 

Anthosiderite FejSi308)3.2H20(f) 

Pseudobrookite .' Fe^(Ti04)3 

Enlytite I  pwmn  ^ 

Agricolite ^Bu(SiOJ 

Of  these  species  the  last  three  are  definitely  established,  but  the 
others  are  more  or  less  uncertain. 

B,  First  8uh9iitution  aeries. 
.X=R'3 
Type  R— X~R'" 
\X3R'" 

Eucryptite Al3(Si04)3Li3 

Nephelite .Al3(SiO,)3Na3 

Kaliophilite Al3(Si04)3K3 

KryptotOe Al3(SiO,)3H3(  f ) 

Albite Al3(Si308)3Na3 

Orthoclase Al3(Si308)3K3 

Paragonite Al3(Si04)3NaHa 

Muscovite Al3(SiO,)3KH2 

Andalusite )  . ,  .^,..  , ,  .  ,^, 

Sillimanite }  Al3(8iO,)3(A10)3 

Topaz Al3(Si04)3(AlF,)3 

Komempine^ Al3(8i04)3(  A102Mg)3 

Reotorite Al3(Si04)3H3.2H20(f) 

Hydrouephelite Al3(8i04)3Na,H.3H20 

* Doabtfttl.    Compare  with  formula)  given  for  pyroxenes  and  amphiboles.  OQ IC 
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r2Al,(Si,0,),K,H.8H,0-i 

"'"®"'* LlAl3{SiO,)jOaH.8H,0  J 

Gmelinite i 

Sodachabazite |  Al3(8iO,)(Si30e)^a3.9H,0 

\X=R'2 

I 

Double  type         R" 

I 
.X=R', 

Rr-X=R'" 

\XHR'" 

Anorthite Ale(Si04),Ca3 

Meionite Al«(8iO4)eCa2.(0aOCa) 

Thomsonite Ale(810JeCa3.7H,0 

Gismondite AleCSiOJeCag-lSHjO 

Phillipsite Al«(SiOJ3(Si308)3Ca«K2.14H20 

Levynite AleX,Ca3.15H,0 

EpS^;;.::;:::;:::.;;;;::::::::}^««'.o.)-«"'"=.» 

.Stilbite Al«(S!3O8)e0a3.18H2O 

Chabazite Al«(Si04)3(Si308)3Ca3.18H2O 

Also  the  barium  feldspars,  and  the  bariam-strontinm  zeolites  harmo 
tome  and  brewsterite.    X  represents  the  tetrad  groups  SiOi  and  Si^Os 
indiscriminately. 

C  Second  substitution  series. 

.X-ZR'3 

Type  R-XEIR'n 

\XHR'" 

Natrolite Al2(8i04)3:Na2H, 

Dumortierite Al2(8i04)3(A10). 

Zunyite Al2(SiOJ3R'6 

Chloropal Fe2(8i04)3He 

Cancrinite Al2(8i04)3Na,H(AlC03) 

Microsommite Al2(Si04)3CaR'4 

Prehnite Al2(Si04)3Ca2H2 

Arctolite Al2(Si04)3CaMgH3 

Biotite Al2(8i04)3Mg2KH 

Siderophyllite Al2(Si04)3Fe2KH 

Biotite- vermiculite Al2(Si04)3Mg2H2.3H,0 

Biotite-chlorite Al2(8i04)3(MgOH)4H2 

8colecite Al2(8i04)3CaH4.H20 

Sodalite Al2(Si04)3Na4AlCl).^OgIe 
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Hattynite Al8(SiO4)3Nai0a(AlBO,Na) 

Nosite Alg(Si04)3Na4(  AlS04Na) 

LazsBrite Al2(8i04)3Na^(AlS3Na) 

Garnet  group R'"2(Si04)3R"3 

Epidote  gtoup R'",(SiO,)3R"»(R'"OH) 

Leacite Ala(8i04)(Si308),K4(AlSi04Al) 

Analcite Similar  to  leacite. 

PoUacite Similar  to  leacite. 

MariaUte • Al,(8i308)3Na4(  AlCl) 

Mesolite Al4(Si04)6CaNa2H8.H20 

Foresite Al4(Si04)eOaH,o.H20 

OonjugaU  type,  B"'^LiR"r, 

Vesuvianite Al2(Si04)3'VA10H) 

Gehlenite Al2(Si04)5R".(A103Mg), 

MeUlite Al2(Si04)4(8i03)R" 

D.  Third  suhsiituUon  teriet, 
/X=R'3 
Type  R— X=R'3 

\X=R'3 

Phlogopite Al(Si04)3Mg3KH2 

Phlogopite-vermiculite Al(Si04)3Mg3H3.3H20 

Phlogopite-chlorite Al(8i04)3{MgOH)eH3 

Manganophyll •. (AlFe)(Si04)3(MnMg)3KHa 

Ganophyllite AlX3Mn3R'3.2H20 

Stilpnomelane Al(Si30g)3(FeOH)eH3 

Faujasite Al(8i308)3R'5R'V15H20 

Cerite Oe{SiO03(CeO)3He 

Double  type,  i2'",X«i2'M. 

StauroUte Al2(Si04).Fe"3(A10)x2 

Harstigite Al2(Si04)eCa5Mn»H4 

E,  Basic  salts, 

Westanite A10H(Si04)2Al2 

Kaolin A10H(Si04)»AlH3 

Montmorillonite A10H(Si04)2H« 

Newtonite Al(OH)2(Si04)H3 

Margarite A10H(Si04)2CaH(AiO)3 

Strigovite A10H(Si04)2AlH(FeOH)2 

Aphrosiderite A10H(8i04)2Al(FeOH)3 

Lepidolite  type -  AlF2(ai308)R'3 

Cookeitetype Al(OH)2(8i04)R'3 

OUntonite  type A102Mg(8i04)R'3 

Clintonite-vermicnlite A102Mg(Si04)R'3.3H20 

Chloritoid A102Fe(8i04)H(A10H) 

Ottrelite A10^e(Sigp^Hj(AK)^^ 
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With  many  members  of  the  chlorite  groap,  such  as  procblorite, 
leachtenbergite,  etc. 

F,  B^rosilicates,  etc. 

TourmaUne,  A Al8(8iO0e(BO3)(BO2HB'5 

Tourmaline,  B Al7(Si04)e(BOa)(B02)2Mg,R'4 

Tourmaline,  C Al,(Si04)e(B03)(BO,),Mg3B'5 

Tourmaline,  D Al6(Si04)e(B03)(B02),Mg4ll^ 

Axinite Al(Si04)(8i308)(B03)Ca3(A10H) 

And  the  species  cappelinite,  karyocerite,  melanocerite,  and  tritomite. 

O.  Complex  BilioateB, 

Spodumene Al,(Si308)3(Si04)3lii« 

Jadeite Ale(Si308)3(8i04)3Na» 

Acmite FeBCSisOeHSiO^isNa. 

And  in  babingtonite  the  molecule Fe'"«(Si308)3(Si04)3Fe"3 

To  this  group  of  triad  silicates,  the  largest  and  most  important  group 
of  all,  other  species  belong  which  I  have  not  clearly  interpreted.  Such 
species  are  halloysite,  allophane,  coUyrite,  sohrotterite,  sapphirin, 
ardennite,  carpholite,  cenosite,  sarcolite,  etc.  The  formulsB  of  the  tab- 
ulated species  must  all  be  construed  in  a  general  way — that  is,  with 
common  replacements  of  aluminum  by  ferric  iron,  magnesium  by  ferrons 
iron,  and  so  on.  In  every  case  details  are  suppressed,  and  these  are  to 
be  found  in  the  text.  The  same  rule  applies  to  the  species  in  the  groups 
which  follow : 

2.  OrthO'  and  trisilicates  of  dyad  bases, 

Forsterite n.T';g28i04 

Fayalite n.FegSiO* 

Tephroite n-MugSiO* 

Willemite u-ZuaSiO* 

Phenakite n-GUSiO* 

Monticellite CaMgSiO* 

Knebelite MnFeSiO* 

Hyalosiderite. Mg4Fe8(Si04)3 

Igelstromite Fe4Mn2(Si04)3 

Trimerite Gl3Mn2Ca(Si04)3 

Chondroditfe Mg3(8i04)2(MgF)2 

Humite Mg5(8i04)3(MgF), 

Olinohumite Mg7(Si04)4(MgF)2 

Helvite ^ 

Danalit^ }  Gl3R-2(8i04)3(R-S-R) 

Bertrandite Gl3(8i04)2H(G10H) 

Calamine Zn2(Si04)2H,(ZnOH)2 

Lievrite Fe20a(8iO4)2(AlOH) 

Datolite : Ca2(Si04)2H,(BO)2 

HomiUte .Ca2Fe(8i04)2(BO), 
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Buclase Gl2(Si04)2H2(A10)2 

Gadolinite Gl2Fe(8i04)2(YO)g 

Friedelite ^ 

PyrosmaUte }  E",(SiO.),H.(K"01) 

Dioptase n-CuHaSiO^ 

Karyopilite Mii3(Si04)3H5(MnOH) 

ViUarsite Mg3(Si04)2H(MgOH) 

Serpentine Mg2(Si04)2H3(MgOH) 

Picrosmine Mg2{8i03)(Si04)H« 

Aphrodite Mg2(  Si  0,)2Bii 

Kerolite MgCSiOOaHg/MgOH) 

Deweylite Mg2(Si04)3H'e(MgOH)2.2H20 

Eudidymite I  ttxt  r^ia-  r^ 

Epididymite j^  HNaGlSi30a 

3.  OrthO'  and  triHlicates  of  tetrad  bases. 

Zircon n.ZrSiO^ 

Thorite n.ThSiO,(f) 

AuerbfMjhite Zr4(Si04)3(Si308) 

Malacone Zr3(SiO,)3(OH)H 

Eudialyte ZrX3CLOaoNa3 

Elpidlte Zr(Si308)2(OH)2Na2H4 

Gatapleiite Zr(Si308)(OH)3Na3 

Wohlerite Zr(Si04)4E"5Na« 

Yttrialite Th(Si308)4Fe"2(YO)8 

Astrophyllite Ti(Si04)4Fe"4E'4 

Johnstrupite  . . . .  / Ti(Si04)4Ca4(CeF2)Na2H 

Sphene Ca(Si04)(TiO) 

With  rosenbuschite,  l&venite,  and  hiortdahlite,  allied  to  wohlerite; 
rinkite  and  mosandrite,  allied  to  johnstrupite;  and  keilhaaite  and 
tscheffkinite,  allied  to  sphene. 

4.  The  diorthosilicates. 

Barysilite PbaCSijO?) 

Melanotekite Pb2(Si20,)(Fe'"0)2 

Keutrolite Pb2(Si207)(Mn'"0)2 

Ganomalite (i*bCa)3(Si207) 

Okenite Oa3(Si207)3Hi2 

Gyrolite Ca4(Si207)3Hio 

Apophyllite Ca2(Si207)3H,2(OaOH)2 

Plombierite Ca«(Si207)3He.  OHjO 

Inesite E,(Si207)3He.  2H2O 

Bemeutite Mne(Si207)3He 

Spadaite Mg5(Si207)3H8 

Saponite (MgOH)2H4(Si207).(  f ) 

lolite AleCf^,J^Mg24^J5)^ 
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Barylite Al,(Si207)3Ba3 

Sphenoclase Al,(Si2O7)30a^ 

Rowlandite Fe''(Si,OT),Y,(TF)2 

5.  The  metarilicates. 

Laabauite Al2(Si03)5Ca2.6H,0 

Talc* Mg3(Si03)4H2{») 

PyrophylUte Al(  SiOaHH 

Kyanite AIO(8i03)(A10) 

Beryl AlgGlaCSiOa). 

Leucophanite 0a(SiO3)2Na(GlF) 

Meliphanite Ca2(8i03)2(Si04)GlNa(GlF) 

WoUastonit© Ca3(8i03)3 

Pectolite Ca2(8i03)3NaH 

Danburite Ca(Bi03)2(BO)2 

ChrysocoUa Cu8i03-2H20(f) 

Neptunite Ti(8i03)4R"R'2 

Leucite,  poUacito,  analcite,  eudialsrte,  etc.,  have  been  treated  as 
pseudometasilicates.  To  these  species  mast  be  added  the  pyroxenes 
and  the  amphiboles,  with  the  following  general  formalse: 

Pyroxene : R"8(8iO0f(Si3O8), 

Amphibole / It"4(8i04)(Si308) 

Glaacophane  and  crocidolite  may  be  written 

E"2(Si308)2(R'"0)2Ka2 

or  all  trisilicate,  and  crossite,  waldheimite,  etc.,  seem  to  be  similar. 
The  evidence  for  these  expressions  api)ears  in  the  text. 

6.  The  dimetasilioates. 

Petalite Al(8i,05)2Li 

MUarite Al2(8i,05)eHKCa2 

Mordenite  ) rAl2(8i2O5)50aH2.6H,O  n 

Ptilolite     J LAl2(8i205)5R'2H2.6H,oJ 

Hyalotekite E'V8i05)3(BF)(RBO,) 

*  Posubly  a  paeadometaailicate. 
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Aomlte,  Vt,  87. 88, 01, 02,  M,  104. 

Actinolite,00,91,04. 

.Xnigmatlte,  08. 

^schynite,  70. 

AgricoUte,67,101. 

Akermaimite,  27. 

Albite,  13, 28, 20, 30. 88, 86, 87, 88, 44, 87. 88, 101 . 

Alliuiite,21. 

AllophaDe,66,104. 

Almandite,21. 

Alehedite,70. 

Alnrgite.47,62. 

Amphlbole,  71, 00. 01, 03, 04, 106. 

Analcite,  30. 81, 33, 37, 42. 44. 46, 81, 88, 103, 106. 

Andalasltis  15, 16, 10,  45,  63, 65, 66, 95, 101. 

Andesite,  28,  30. 

Aiidradite,2l. 

AnorthJte,  21, 22, 28, 20, 80, 83, 34, 85, 87, 40, 42, 43,U, 

06,102. 
AnthophylUte,  00,  04. 
Anthoslderite,  66. 101. 
Aphrodite,  74, 105. 
Aphrodderite,  55. 103. 
Apophymte,81,  82, 105. 
Arctolite,  27, 102. 
Ard«nnite,  66,  67. 104. 
Arfvedsonite,  02,  03. 
AflpldoUte,47. 
Astochite,  00,  01. 
AstrophyUite,  78, 105. 
Anerbacbite,  75, 76, 105. 
Aaglte,  22,  86. 
Axinite.  61,  62, 104. 

B. 

BablBgtonlte,  87. 104. 

BarkeTiklte,  08. 

BaiBOwite,  06. 

Barylite,  84, 106. 

Bilry«mte,81,105. 

Bementite,  82, 105. 

Bertrandite,  70,  74, 105. 

Beryl,  05,  06, 106. 

Biotite,  16,  20,45,  46,  47,  40,  51, 52,  53.  56,  102. 

Biotite-cblorite,  53.102. 

Brandisite,  47. 

Brewaterite,  40,  44, 102. 

Bronsite,  86. 

C. 
Calamine,  70, 104. 
Canorinite,  22,  23,  2V,  80, 102. 
Cappelinite,  50,  60, 104. 


CarphoUte,  67, 104. 

Caairellite,  51. 

Catapleiite,  60, 76, 106. 

Celadonite.  84. 

Cenoaite,  66, 104. 

Cerite.  66. 103. 

Chabazite,  83,  36,  37,  38.  30,  44,  81,  102. 

Chamoialto,  56. 

Chloritoid,48,.'i4,55,l03. 

Ohloropal,  102. 

Chlorophyllite,  83. 

Chondrodite,  60, 70, 104. 

Chrysooolla,  07, 106. 

ChryaoUte,  68. 

Cimollte,66,101. 

Clinochlore,  53, 56. 

Clinohamite,  60. 104. 

Clintonite,  26, 47, 48, 40. 51, 53. 55, 66. 65, 86.  ICSL 

CoUyTite,66,104. 

Conarite,  74. 

Cookeite,40,54,66,103. 

Comndophilite,  54, 55. 

CrooidoUte,01,02,106. 

Cronatedtite,  55. 

Croaflite,02,106. 

Cryophymte,48. 

Cnmmingtonite,  00. 

Cuspidlne.  00. 

Cyrtollte,75,76,78. 

D. 

Dana]ite,60,104. 
DaQbiirite,06,O7,104. 
))annemorite,  00. 
Daphnite,  55. 
Datolite.70,70,104. 
Delessite,  54, 55. 
Deweylite,  74, 105. 
Diabantite,  55. 
DiopBide,86.88,00. 
Dioptaae,  71. 
I>iidleyite,51. 
Dumortierite,  20, 63, 102. 


^iiigtoiiite,36,44. 
£l»olite,23,30,38,35,30. 
Mpldite,  76. 105. 
Enatatite,  86, 00. 
Epichlorite.  55. 
ipldidyinite.74,105. 
Epidote,21,22,30,01,103. 
Epi8tilbite,40,44,102. 
EucU8e,70,106.  ^jgi^ 


ized  by  Google 


108 


INDEX   TO   SPECIES. 


EncoUte,  70. 

Encolite-titanite,  79. 

tncryptlte,  16, 18, 19, 45, 87, 88, 101. 

Eadialyto,e7.105,106. 

Eadldymiie.  13,74, 106. 

£ii1ytit«,e7,101. 
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Garnet,  20. 21, 22, 24, 26, 27, 80, 88, 56, 103. 

Ga8t«ldite,*92. 

Gehlenite,26,27,103. 
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Igelatromito,  68, 104. 
Ilvaite,  70. 
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Karyocerite,  69, 60, 104. 
Karyopilite,  71, 105. 
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64, 101. 

Katrolito,  16, 18, 20, 22, 33, 35, 86. 44. 45. 102. 
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NepheUte,  16. 18, 19, 22, 30, 83, 44, 45, 101. 
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Newtonite,65,06,103. 
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LETTER   OF   TRANSMITTAL 


Amherst,  Mass.,  Decemhet-  20y  1894. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a 
bulletin  of  the  United  States  Geological  Survey,  a  mineralogical  lexi- 
con of  Franklin,  Hampshire,  and  Hampden  counties,  Mass.  This  lexi- 
con was  prepared  to  accompany  a  monograph  on  the  geology  of  this 
area,  but  it  has  seemed  desirable  to  present  it  for  separate  publication. 
Very  respectfully, 

Ben.  K.  Emeeson. 
Hon.  C.  D.  Walcott, 

J>irector  United  Staten  Geological  kSurrei/, 
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A  MINERALOGICAL  LEXICON  OF  FRANKLIN,  HAMP- 
SHIRE, AND  HAMPDEN  COUNTIES,  MASS. 

By  B.  K.  Emebson. 

INTRODUCTION. 

The  purpose  of  this  buUetiu  is  to  give  a  condensed  history  of  each 
mineral  species  occurring  within  the  area  of  the  three  river  counties  in 
Massachusetts.  Each  citation  from  the  original  documents  is  placed 
in  its  i)roper  chronological  order  under  tlie  present  name  of  the  min- 
eral to  which  it  refers,  and  the  minerals  are  arranged  alphabetically. 
In  all  iini)ortant  cases  synonyms,  incorrect  references,  and  pseudo- 
morphs  are  entered  in  their  alphabetical  places  with  cross  references 
to  the  places  where  they  beknig  and  are  fully  discussed.  When  cita- 
tions are  given  verbatim,  they  are  inclosed  within  quotation  marks,  and 
when  corrections  or  additiotis  are  made  to  a  citation  by  the  author 
they  are  inclosed  in  parentheses.  Descriptions,  analyses,  and  remarks 
unquoted  are  by  the  author.  In  several  cases  of  special  interest  pseu- 
domorphs,  especially  those  containing  several  minerals,  are  entered 
separately  under  the  names  by  which  they  have  been  described — as 
hampshirite,  cymatolite.  Where  the  mineral  was  first  discovered  in 
this  region  the  author's  name  is  pla<;ed  in  parentheses  after  the  name 
of  the  mineral. 

The  work  was  prepared  as  a  chapter  of  a  forthcoming  monograph 
U])on  the  geology  of  the  three  river  counties,  but  became  so  large  that 
it  seemed  best  to  imblish  it  separately.  For  this  reason  many  min- 
erals, especially  those  of  lithological  interest,  are  fully  discussed  in  the 
monograph,  and  only  that  portion  of  their  history  which  is  of  special 
mineralogical  importance  is  detailed  here. 

It  has  been  my  jnirpose  to  bring  out  fully  the  work  of  the  pioneers, 
and  I  had  added  to  the  monograph  a  chapter  on  the  history  of  geolog- 
i<»al  and  mineralogical  discovery  in  the  valley,  which  might  almost  as 
well  have  found  place  here,  since  the  early  studies  were  in  the  main 
mineralogical. 

Special  attention  has  been  given  to  the  genesis,  paragenesis,  exact 
locality,  and  geological  position  of  each  occurrence.  uigmzeoDyGoOQle 
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Ill  the  following  table  the  full  column  of  the  geological  formations 
present  in  the  area  is  given  as  established  in  the  monograph. 
All  the  minerals  are  referred  to  their  proper  place  in  this  column. 


l»LKlSTO<'KNK. 

Sy«4»tiyiiiH.  Terrace  yrarelSj  «ait//«,  and  rlaifs, 

Champlain  clays. 
Glacial  hmrlder-claiis. 

TRIASSIC. 

The  Sugar  Loaf  arkane,  or  feldBpathir 
HandRtoiie. 

The  Mount  Tohy  conglomerate. 

The  Long  Meadoir  hrotcn$iome,  or 
fiiroidal  saDtUtone. 

The  (iranbif  tuff,  or  diabase  ash  beds. 

Tite  Holifoke  and  Deerfield  diabaxe  hedn, 
or  tbc  trap. 

1>KV<)NIAX. 

Jiernardvion  serlat. 

1.  Mica-Bcliist  aud  KneiHs. 

2.  Ainphibolit^. 

3.  Quartzite,    with    limestone    be<l» 

carrying  fossils. 

.SILUKIAN. 


Kqaivalenttt  alonf;  the 
eiiflf«ni  bonier  of  the 
area  and  in  Wore^ter 
County. 


Clay-slate. 

Calciferous  raicn- 
Bchist. 

Spangled  Hiates 
(Hitchcock). 


Talcose  slates,  or 
talcoid  Hlates. 

Hydroniica-Hchisis 
(Dana). 


Conway  sohisty  with  beiis  of  Itme-^ 

stone  and  araphibolite.  ^ 

(iwthen  nchiat,  with  l>edB  of  quartz-  [      BrimfieUl    librullte 

ite.  J  Kchist. 

ffawley  schUtf  with  beds  of   ani^  ^ 

phibolite  and  iron  ores. 
Sarotf  schiHl,  with  beds  of  amphibo- 

lite. 
(^he9ter  amphihoUiey  with   beds  of 

saxonite,     serpentine^    steatite, 

emery,  and  magnetite. 
Kowe  schist,  with  auiphibolite  beds. 
7foo>)ac«cAt«/ (upper  part).  J 


>■  Hardwick 
and  Pax  ton 
schist. 


^leiss 
«|iiart7 


CAMBRIAN. 

Hoosac  schist  (lower  part). 
Becket  gneiss, 

I'RK-CAMBRIAN. 

Washington  gneiss. 
Lee  gneiss, 
Hinsdale  limestone. 


Monson    and 
ham  gneiss. 


Pel- 
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ACMITE. 
1841.  Acmita.    Chester.    See  Tourmaline. 

E.  Hitchcock:  Oeol.  Mass.,  1841,  p.  614. 

AOTINOLITE. 

See  Ainphibole. 

AGLAITK. 

1877.  Aglaite.    (Jnlien.)    Chesterfield. 

A.  A.  Jnlien:  SynoDym  of  cymatolito;  a  psencloinoriili  aftor  Kpo'lmnene. 
»See  Albite,  1877.     (Nanio  never  used.) 

albitp:. 

1817.  Kieselspath.    Chesterfield. 

(i.  F.  L.  Hausmann:  Gottinger  Gelehrte  Ansieigen,  p.  1401. 

1819.  Siliceous  feldspar.    Chesterfield,  Goshen. 

"When  I  first  examined  this  rock,  soon  after  its  discovery  by  Dr.  Hunt 
in  Northampton,  1  tleterniined  the  feldspar  to  be  a  new  variety,  wliich 
has  since  been  conHruied  by  Professor  Hansmann,  and  now  ranks  an  a  new 
subspecies,  under  the  name  of  siliceous  feldspar.''  A  full  and  acnnrate 
description  of  the  mineral  follows : 

An  analysis  of  Stromeycr  in  givrn  : 

SiO. 70.08 

AM):, 19.80 

NaO..: 9.0(5 

CaO  \ 

FeO  V :« 

MgO  ) 

9i).91 
On  theTourmaIineH,etc. ;  (T.Gibbs:  Am.  Jour.  Sci.,  1st  series.  Vol.  l,p.  346. 

1820.  SiUceons  spar. 

''Soon  after  Dr.  Hunt  discovered  this  mineral,  Colonel  (iibbs  i)ro- 
nounced  it  a  new  one." 


A.  Eaton:  Index,  p.  121. 
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1821.  Kieselspath.    Cliestertiohl. 

Analyzed  at  request  of  Hnusmnnii : 

SiO.. 70.68 

A1:0, 19.80 

NaO 9.06 

CaO 23 

Fe()(MiiO) 11 

*)0.88 
The  analysis  <*itcd  above  by  (iibbs  ia  also  given. 
M.Stroiiieyer:  OheniiKclie  rntersnchuni^en,  Oottin^ron,  p.  307. 

1823.  Siliceous  feldspar.    (Gibbs.)    Chestertield. 

**  Also  at  Goshen — a  new  variety  disrovered  ]>y  Dr.  Hnnt.'' 
K.  Hitchcock :  Geol.  Connecticut  River,  Am.  .lonr.  Sci.,  \nt  serioR,  Vol.  VI, 
p.  221. 

1823.  Cleavelandite.    (11.  J.  Brooke.)    Chesterfield. 

Hrooke :  Annals  Philos.,  Part  II,  Vol.  V,  p.  381. 

1824.  Kieselspath.    Chesterfield. 

Stronicyer's  analysis  quoted.     "It  is  ])Iain  that  this  mineral  ih  a  species 
of  feldspar  with  a  base  of  soda." 
Editor's  note :  Am.  Jour.  Sci.,  Ist  series.  Vol.  VII,  p.  370. 

1824.  Siliceous  feldspar.    C'hester,  Chesterfield. 

'MUuish  white,  lamina*  often  curved,  and  sonu^times  of  a  stellular  fcrm. 
Abundant  at  Chester  (Emmons).     It  is  probably  in  the  same  bed  as  that 
at  Chesterfield." 
C.  Dewey:  Geol.  and  Min.  of  part  of  MaHsachnsetts;  Am.  .lonr.  Sci., 
^    Ist  series,  Vol.  VIII,  p.  43. 

1824.  Albite.    Chesterfield,  Chester. 

"The  siliceous  feldspar  of  Chesterfield  paases  into  a  gran  alar  variety 
almost  exivctly  resemblii^g  the  albite  of  Sweden.  In  Chester  it  is  fine  aod 
foarse  granular.*' 

C.  Dewey:  Loc.  cit.,  p.  43. 

1835.  Feldspar  (Albite?).    Middlefield. 

"In  loose  masses  lining  small  cavities  in  a  rock  niaile  up  of  homblendt*, 
augite,  and  masses  of  feldspar.' 
C.  U.  Shepard :  Min.  Vol.  II,  Part  I,  p.  203. 

183G.  Albite.    Chesterfield. 

Analysis  by  Laurent  and  Holms: 

SiO. 08.4 

AhOa 20.8 

Fe..O, ) 

AlA  ( 

CaO 2 

NaO 10.5 

100.0 
Ann.  de  Chimie,  Vol.  LX,  p.  331 ;  Am.  .lour.  Sri.,  Ist  series, Vol.  XXX,  p.  381. 

1841.  Albite.    Goshen,  Chesterfield,  Norwich,  New  Salem. 

Goshen,  Chesterfield,  foliated  and  granular;  Norwich,  foliateil  and  light- 
blue;  New  Salem,  white  foliated;  also  Chester,  uigmzea  oy  ^«^v^w^ 
£.  Hitchcock:  (ie(d.  Mass.,  p.  703. 
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1S44.  Albite.     (Spattim  triclinafum.)    Chesterfiehl.     Goisbeu  (cleave- 
landite). 

J.  D.  Dana:  Sys.  Miu.  p. 352. 

1882.  Albite.    Greenfield. 

In  the  cavities  iu  tlw  amygdaloid,  from  the  shores  of  the  Connecticat, 
opposite  Turners  Falls,  which  are  often  only  partly  Ailed  with  the  vermi- 
form diabantite,  and  out  of  which  the  latter  may  be  shaken  as  adeep-greeu 
powder,  there  occur  minute  crystals  loosely  seated  upon  the  diabantite,  or 
in  the  powder  shaken  out  from  the  cavities  and  scarcely  attached  at  all. 
They  are  0.005-0.01  mm.  in  diameter,  transparent,  perfectly  fresh  crystals, 
twinned  in  accordance  with  the  albite  law.  They  are  combmatious  of 
the  form  <x>  /'  ofc ,  »  /*,  x  T  3,  oo  P^,  oo  /' ,  oo  '/',  oo  /'  oo,  2  /'  x,  flattened 
by  the  large  development  of  x  f*  oo  and  much  elongated  in  the  direction 
of  the  axis  Ti,  by  one  end  of  which  they  are  uniformly  attached.  Examined 
with  the  polarizing  microscope  the  line  of  extinction  on  the  face  0  /'makes 
with  tbe  edge  0  /*  A  <x  JP  x  an  angle  of  -f  4  to  -f  4'  30  .  When  lying  upon 
the  face  oc  P  oo  the  minute  twins  gave  varying  results. 

When  placed  in  a  delicately  gra<luated  Thonlet^s  fluid,  so  prepared  that 
orthoclase  will  rest  near  the  surface  and  labradorite  neur  the  bottom,  the 
crystals  found  the  exact  level  of  fragments  of  transparent  albite  from 
Haddam,  sp.  gr.  2.62,  and  remained  attached  to  them  as  if  they  were  so 
delicately  freed  from  outward  attraction  that  they  gravitated  toward  one 
another.  Some  of  the  crystals  haying  diabantite  adherent  to  them  sank 
to  the  level  of  quartz,  sp.  gr.  2.6-1,  but  all  were  separated  by  a  broad  inter- 
val fVom  the  other  triclinic  feldspars.  The  position  of  these  crystals  is 
interesting  from  a  paragcnetic  point  of  view.  The  cavities  are  tapestried 
on  all  sides  by  the  diabantite  and  the  albite  crystals  rest  upon  it,  often 
very  loosely,  and  while  forming  they  projected  freely  into  the  interior,  as 
is  shown  by  their  glassy  clearness  and  perfection  of  form  and  polish.  The 
last  of  the  diabantite  secerns  sometimes  to  till  the  cavities  into  which  the 
albites  project,  but  this  could  not  be  ascertained  with  certainty.  As  the 
albite  probably  demands  elevated  temperature  and  increased  pressure  for 
its  formation,  the  diabantite  upon  which  it  rests  must  be  assigned  to  the 
time  following  immediately  the  consolidation  of  the  lava,  while  its  heat 
still  intensified  the  chemical  activity  of  the  water  it  contained. 

B.K.Emerson:  The  Deertield  dyke  and  its  Minerals;  Am.  Jour.  Sci.,3d 
series,  Vol.  XXXIV,  p.  201. 

1882.  Cleavelandite.    Cliesterfiekl,  Goshen,  Northfield. 

still  occurs  in  greatest  abundance  and  beauty  at  Claiks  Ledge,  in  Ches- 
tertield;  also  at  the  spodumeno  locality  at  West  Chesterfield  Hollow,  and 
at  the  colored  tourmaline  locality  at  the  Barras  farm,  iu  Goshen,  and  at  a 
new  locality  on  the  top  of  Strowbridgo  Hill,  in  Northfield.  This  is  a  mile 
south  of  the  spodumene  locality  iu  the  farmyard  of  Mr.  M.  A.  Browne,  in  the 
southwest  comer  of  Winchester,  N.  H.,  and  is  apparently  in  the  prolon- 
gation of  the  same  pegmatite  dike. 

1885.  Cleavelandite.    Hiintington. 

In  blasting  for  spodumene  fine  specimens  were  obtained  on  Norwich  Hill, 
though  not  abundantly,  with  the  spodumene,  but  I  found  no  colored  tour- 
malines with  it,  although  the  bhick  tourmaline  occurs  in  large  masses. 

1885.  Albite.    South  Hadley. 

From  diabase  on  road  north  from  Moodys  Corners,  South  Hadley. 
Crystals,  4  ram.  long,  2  mm.  wide,  2  mm.  thick,  0,  x  /*  x  ,  x'/",  twinned 
parallel  to  oo /*  x  and  elongate  parallel  tofi;  »ligfJ|f|*z>|J  J/'\r!iV!^U^fL^' * 
(M)  gave  extinction  -f  20-.  ^ 
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188G.  Albite.    Northampton. 

In  veiuB  in  the  granite  at  a  quarry  south  of  W.  N.  Moore's  eant  of  Flor- 
ence, as  hollow  incrustations — pseudomorphs  alter  laumouite.  The  hollow 
forms  show  on  both  outside  and  inside  fine  dnisy  surfaces  of  fresh,  Iiinpi<], 
lunch-twinued  crystals.  Extinction  on  M  18^  45' — 19^.  (This  pseudo> 
morph  has  been  cited  only  from  Scotland  by  J.  R.  Blum :  Dritter,  Nacht. 
zu  den  Pseudomorphosen,  1863,  Krlau^eu,  p.  67.) 

1891.  Periklin. 

Appears  (1)  in  tine  large  crystals  in  cavities  in  the  sericite  schists  at 
various  places  in  Chestttr;  (2)  in  hornblende-schist,  adjoining  grauite,  east 
of  the  soapstoue  quarry  in  North  Dlandford;  (3)  in  fissures  in  crushed 
argillite,  in  Whately;  (4)  in  crystals  over  an  inch  long,  opaque  white, 
with  polirtbed  surfnces,  closely  resembling  the  forms  from  the  Tyrol,  at  Ice 
Rock,  a  mile  l>clo>v  the  village  of  Shelbiiriie  Falls,  on  the  river. 

For  all)ite-muHCovit«^  pseudoniorph.s  after  spodnmene,  sec  Cyuiutolite. 

ALLAN  ITK. 

1841.  Rntile.     Nortbaiiii)toii  ami  Williamsbar^. 

"A8soci}ite«l  with  quartz  in  the  sieuite  is  a  mineral  crystallizing  iu 
four-sided  ]irisms,  which  I  have  been  disposed  to  refer  to  rutile.'*    (The 
sieuite  is  the  same  an  Ihe  tonalite  meutioneil  below.) 
E.  Ilitrhrork:  (Jeol.  Mass.,  p.  677. 

1876.  Allanita.     Pelham,  Ware,  Becket. 

C.  U.  Shepard:  Catalogue  of  Minerals  within  75  miles  of  Amherst,  p.  7. 

187G.  Allanite.     Hattield,  Pelhaiu,  (rilbertvillo,  Kntrklaud. 

It  is  a  constant  accessory  constituent  of  the  Hatfield  tonalite  and  is 
quite  abundant  in  th*^  granular  anorthito  at  the  Pelham  asbestos  quarry. 
The  crystals  are  here  one- twelfth  to  one-half  inch  across,  and  1  to  2  inches 
long.  Some  crystals  are  bordered  by  a  dark-browu  layer  1  mm.  thick  and 
cleaving  parallel  to  a  plane  rectangular  to  the  prism,  which  latter  shows 
a  varnished  surface  when  the  outer  layer  is  removed.  A  marked  pucker- 
ing of  the  feldspar  surrounds  the  prisms  of  allanite. 

Certain  crystals  are  deep  bottle-green  in  longitudinal  section,  black  in 
transverse.  Tnder  the  microscope  the  Pelham  allanite  in  cross-section 
about  at  right  angles  to  c  is  clear  and  free  from  fissures.  It  shows  a  clear 
dichroism  in  two  shades  of  red-brown  and  nuduloso  polarization  in  stellate 
bands  of  shade  radiating  from  several  points.  It  shows  no  border  growth 
except  a  fringe  of  sageuitic  rntile,  and  no  decomposition. 

It  occurs  also  in  the  Pelham  gneiss  (in  which  the  peculiar  anorthitc- 
olivine  lens,  generally  cited  as  the  asbestos  quarry,  is  included)  at  the 
agricultural  college  (|uarry,  in  the  north  part  of  the  town.  It  appears 
here  in  the  small  pebble-like  "augen"  of  ort'hoclase,  which  are  strung 
along  certain  lamination  planes  iu  small  square  prisms,  chauge<l  gener- 
ally into  a  red-brown  hydrated  variety.  A  radiated  puckering  of  the 
feldspar  surrounds  each  crystal.  The  finest  crystals  occur  at  Gilbert- 
ville,  near  Ware,  in  coarse  granite — fiattened  prisms  2  inches  long  and 
a  half  inch  wide,  with  corro<led  and  varnished  surfaces. 

In  Buckland,  on  the  hilltop  a  few  rods  south  of  Harrises  soapstoue 
quarry;  as  usual,  superficially  decomposed  to  a  red  substance. 
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1894.  AUanite.     Pelham. 

The  wdll-knowD  a^bestoB  mine  in  Pelham,  Mass.,  is  opened  on  a  great 
dike  of  black  olirine-eustatiCe  rock  inclosed  in  gneiss.  The  metamorphism 
which  changed  the  Cambrian  conglomerate  into  gneiss  changed  the  olivine 
rock,  along  a  network  of  fissures,  into  anthophyllite,  arranged  in  trans- 
verse fibers,  meeting  in- a  suture — a  macroscopic  olivine  network. 

A  macroscopic  ''reaction  rim'^  was  produced  between  the  two  rocks  by 
the  interaction  of  the  very  basic  and  the  very  acid  members.  Against  the 
olivine  rock  in  a  broad  band,  characterized  by  very  basic  minerals— thick 
bands  of  biotite,  containing  apatite,  and  fine  large  corundum  crystals. 
Then  com^s  nnorthite  full  of  allanite,  rutile,  and  tourmaline  in  large 
masses.  Then  the  aiiorthite  graduates  into  andesito,  and  this,  by  the 
gradual  appearance  of  quartz,  microcline,  and  biotitC;  into  the  common, 
well-bedded  gneiss. 

A  crystal  of  corundum  was  shown — largely  fine-blue  sapphire,  iu  which 
was  a  crystal  of  allanite  a  half  inch  across,  which  had  coerced  the  coniii- 
dum  into  a  fine  radiated  puckering  nearly  an  inch  wide,  outside  of  which 
the  fine  cleavage  of  the  corundum  asserted  itself.  The  same  puckering 
surronnds  the  allanite  in  the  massive  anorthite. 

B.  K.  Emerson :  Bull.  Geol.  Soc.  Am.,  VI,  p.  474. 

ALLOPHANK. 
1868.  AUophane.    Greenfield. 

White  and  greenish;  in  sandstone  quarry  one-half  mile  east  of  village 
of  (ireenHeld. 
J.  D.  Dana:  Min.  Localities,  Treatise,  p.  l&H. 

188(K  AUophane.     Belcliertown. 

In  greenish  coating  on  pink  feldspar  veins;  in  hombleude-Mchist  at  Kel- 
leys  Crossing,  iu  Belchertown. 

AMESITE. 
187G.  Amesine  (uov.  sp.f).    (Shepard.)    Chester  emery  mine. 

C.  IJ.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  4. 
(Named  after  Mr.  James  T.  AmcH,  of  Chicopee,  part  owner  of  the  emery 

mine.) 

1870.  Amesite.    Chester. 

*'M.  Shepard  a  donuc  ce  nom  a  un  mineral  qui  so  trouve  sur  dii  dins. 
X)ore  i\  Chester  et  qui  resemble  comme  couleur  et  comme  dclat  au  talc  vert 
du  Tyrol,  ou  bien  ii  certain es chlorites  du  Pigment;  il  rappelle  aussi  I'aspect 
de  la  pyroscl^rite  de  Tlled'Elbe,  quoique  sa  couleur  soit  plus  pdlo  (Desc). 
H.  2.5-3.0  gr.  2.71,  op.  ax.  positive. 

'^SiO. 21.40 

"A1:0, 32.30 

"FeO 15.80 

*'MgO 19.  IK) 

"H.O 10.90 

*'  C'est  done  mie  eeproe  distincte.' 

M.  F.  Pisanl:  Notices  Min^ralogiques;  Compte  Rendu,  Vol.  LXXXIII, 
p.  166. 
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1882.  Amesite. 

"  Apparently  ideutical  with  Goruudophyllite.'^ 

E.  S.  Dnuu :  3il  Appendix  to  5th  cd.  Dana's  Min.,  p.  31. 

(Professor  Sbepard  has  never  published  any  description *of  the  uiincraL) 

1885.  Amesite. 

The  corundophyllite,  which  is  the  oldest  mineral  in  the  veins  where  it 
oci:ui*8,  forming  on  each  wall  a  selvage  against  the  magnetite,  changes  in 
specimens  I  have  recently  ohtaiued  into  the  pale  whitish-green  amesite; 
so  that  there  can  he  no  doubt  of  the  derivation  of  the  one  from  the  other. 
The  typical  specimens  of  amesite  labeled  by  Professor  Shepardare  in  crys- 
tals of  the  same  size  and  projiortion  as  the  comudophyllite,  and  occnpy 
the  same  position  in  the  fissures,  coating  the  magnetite  on  either  side 
and  having  a  layer  of  diaspore  between  them.  They  agree  with  the 
corundophyllite  in  being  optically  positive,  but  with  small  angle.  The 
axial  angle  varies  from  20^  to  28^  in  a  single  crystal  of  amesite  and  from 
32  to  70'  in  one  of  c6rundophyllite.  The  crystals  of  amesite  are  often 
made  up  of  three  individuals,  und  in  cleavage  plates  the  axial  planes  of 
the  three  parts  make  angles  of  60^  with  each  other. 

1891.  Amesite.    Obester. 

In  ail  elaborate  article  upon  the  chlorites  Tschermak  has  taken  amesite 
as  the  first  member  of  a  series  which  includes  all  the  principal  chloriteSy 
and  these  are  formed  from  It  by  adding  an  increasing  number  of  serpen- 
tine atoms  to  the  amesite  atom,  which  is  the  richest  in  alumina.  Thus 
corundophyllite  is  composed  of  one  molecule  of  serpentine  and  four  of 
amesite.    This  is  abstracted  fully  in  K.  S.  Dan a*s  Manual  of  Min.,  p.  643. 

G.  Tschermak:  Die  Chloritgruppe.  Sitzungsberichte  d.  Akad.  Wien, 
XCIX,p.212. 

(The  above  would  suggest  that  the  amesite  may  have  been  derived  from 
the  corundophyllite  by  its  splitting  into  four  molecules  of  amesite  and  one 
of  serpentine.  I  have  fonn<l  ii.o  serpentine  which  would  seem  to  have  had 
this  origin  associated  with  the  amesite.) 

AMPHIBOLE. 

1818.  Hornblende.    Deerlield. 

**  Very  abundant;  mostly  black  in  this  vicinity.'' 

K.  Hitchcock:  Geol.  Deerlield,  etc.;  Am.  Jour.  Sci.,  1st  series,  Vol.  I, 
p. 113. 

1820.  Act]molite.    MiiUllefield. 

Often  containing  sinall  tufts  of  the  fibrous  variety.     Discovered  by  E. 
Kunnons. 
Professor  Dewey  :  Am.  Jour.  Sci.,  Ist  series,  Vol.  II,  p.  236. 

1822.  Actynolite.    Middleiield  (Mr.  Colemau).    GummiDgtoii  (Dr.  J. 

Porter). 

As  beautiful  as  that  of  the  Tyrolese  Alps. 
Editor's  note,  ibid.,  Vol.  IV,  p. 54. 

1823.  Hornblende. 

Lamellar  hornblende  occMirs  in  Holland  (Eaton),  Leverett,  Sunderland, 
Conway,  etc.  Jilack  hornblende  in  Shutesbury,  green  in  sienitic  granite 
and  gneiss;  at  Leydcu,  in  fine  fibers;  also  in  Shelburne,  Conway,  Goshen, 
etc.,  in  mica-Hlate,  in  large  or  brojid  fibers  (hitter  citation  --  7A>isite). 

E.  Hitchcock:  (ieol.  Conn.  Kivcr;  ibid..  Vol,  Vl^pj^jJI^t^  ,,^^^^^^^1^ 


EME1ISO.N.]  A   MIKERALOGICAL   LEXICON.  17 

1823.  Fascicnlite.    (Hitchcock.)    Hawley,  Plainfield,  Goiiway. 

This  is  composed  of  fibers,  or  rather  in  inany  instances  of  lamelle,  fre- 
quently more  than  one-tenth  of  an  inch  broad,  diverging  at  both  ends  so 
as  to  occupy  usually  as  many  as  60^  of  a  circle.  These  lamellie  are  com- 
monly inserted  perpendicularly  to  the  folia  of  the  slate  in  which  they  are 
inserted;  and  are  applied  to  each  other  by  their  broader  faces  being  bent 
outward  on  both  sides  somewhat  like  a  bow,  and  presenting  elegant  and 
very  perfect  fascicles.  The  fibers  or  iamelltu  scarcely,  if  ever,  cross  one 
anotlier,  yet  sometimes  they  diverge  in  nearly  straight  lines  and  some- 
times are  so  much  curved  as  to  resemble  very  exactly  a  sheaf  of  wheat. 
Length,  1  to  4  inches.  In  mica-slate  and  talco- micaceous  slate  in  Hawley, 
Plaiufield,  and  Conway.  I  could  not  resist  the  temptation  to  denominate 
them  fascicnlites. 

£.  Hitchcock:  (Jeol.Conu.  River;  Am.  Jour.  Sci.,  lstseries,Vol.VI, p.226. 

1823.  Hornblende,  Actynolite.  Hawley  (Eatou),  Gummiugton  (J. 
Porter),  Belcbertown,  Shytesbury  in  gneiss,  New  Salem,  acic- 
ular  crystals  in  chlorite. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  8ci.,  Ist  serie8,Vol.Vl,p.227. 

1823.  Tremolite.    Chestertield,  Cuniinington. 

Asbestos  with  actynolite  at  Windsor,  near  the  Cummingtou  soapstone 
quarry. 
J.  Porter :  Min.  Loc. ;  Am.  Jour.  8ci.,  Ist  series,  Vol.  VI,  p.  248. 
(This  is  called  scapolite  (ibid.,  Vol.  VII,  p.  253),  but  is  probably  zoisite.) 

Cummington ;  radiated,  with  quartz  and  beautiful  gamete. 

# 

1823.  Hornblende.     Hawley.    Plaintield,  etc. 

Describes  the  faseicnlite  of  Hitchcock. 
Ibid. 

1824.  Tremolite.    Middletield. 

In  large  masses  of  aggregated  flattened  crystals  with  rhombspur  (Em- 
mons).   These  crystals  often  pass  off  into  a  perfectly  granular  tremolite. 

C.Dewey:  (3  eol.  Berkshire;  Am.  .lour.  Sci.,  Ist  series.  Vol.  VIII,  p.  46; 
Robinson's  Cat.,  p.  60. 

1824.  Cnnuningtonite.     (Dewey.)    Oiimmiiigtou. 

'*I  have  here  given  this  name  to  a  mineral  found  by  Dr.  J.  Porter  in 
Cummington.  It  appears  to  be  a  variety  of  epidote.  Its  color  is  gray, 
sometimes  with  a  faint  reddish  tinge,  unless  when  acted  on  by  the 
weather,  when  its  color  is  yellowish.  It  is  in  distinct  prisms,  with  oblique 
seams  like  zoisite,  and  in  radiated  or  fascicled  masses,  which  are  oom- 
I)osed  of  slender  prisms.  Luster  somewhat  shining  or  pearly.  It  is  nearly 
as  hnnl  as  quartz,  and  sometimes  makes  a  slight  impression  upon  rock 
crystal.  Before  the  blowpipe  it  blackens,  and  a  small  portion  melts,  when 
the  heat  is  very  great,  into  a  black  slag,  which  is  attracted  by  the  mag- 
net.    With  qnartz  and  ganiet  it  forms  a  large  moss  in  Cummington." 

C,  Dewey :  Geol.  Min.  Ma«s. ;  Am.  Jour.  Sci.,  1st  series.  Vol.  VIII,  p.  59. 

1824.  Cummingtonite.  Lies  by  the  roadside  ni  the  east  part  of 
Cuniinington. 

Known  to  the  common  people  for  several  years  under  the  name  of  cop- 
peras rocki  occasionally  used  in  dyeing  as  a  substitute  for  sulphate  of 
lion. 
J,  Torter :  Mm.  Loc. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  VllI,  tk  233. 
Bull.  11^(1 2  uigiiizeo  Dy  CjOOglC 
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1824.  Hornblende.    Pelhain. 

Also  actyuolito  in  asbestos,  Pelham,  and  likewise  a  grauular  variety  of 
the  same  mineral  in  large  masses-^the  grains  eqnaling  in  size  the  graiua 
of  coarse  gunpowder,  and  very  easily  separable.  Its  grannlar  Btmcture 
may  be  the  result  of  semidisinteg^ation. 

C.  W.  Shepard:  Min. Loo.;  Am. .lour.  Sci.,  1st  series,  Vol.  VIII,  p.  235. 
Sliould  be  C.  U.  Shepard. 

1825.  Fasciculite.    Charlemont  (Dr.  H.  ^y.  Wells). 

Very  fine. 

.) .  Porter :  Min.  Loc. ;  Am.  Jour.  Sci.,  l8t  series, Vol.  IX,  p.  54.  Kobinson's 
Cat.,  p.  40. 

1825.  Cummingtonite.     Plaiufield  in  considerable  quaDtities. 

It  is  perfectly  woll  characterized,  many  of  the  specimens  being  ele^xnt 
and  even  superb. 
J.  Porter:  Min.  Loc. :  Ain.  Jour.  8ci.,  Ist  series.  Vol.  IX,  p. 54. 

1825.  AsbestUB.    Zoar. 

The  ligniform  variety  abuudaut  iu  seriMsutiue  on  the  banks  of  Deer- 
field  River  (H.  M.  Wells). 
Kobinsou's  Cat.,  p.  78. 

1825.  Actynolite.    We»tfteld,  occaHionally;  Hue. 

Emerson  Davis:  Min.  Not. ;  Am.  Jour.  8ci.,  Ist  series.  Vol.  IX,  p. 252. 

1825.  Cummingtonite  (Fibrolite).    Cumniiugtou. 

S.  Emmons:  Boston  Jour.  Phil,  and  Arts,  Vol.  Ill,  p. 395. 

1825.  FibroUte.    Chestertield. 

E.  Hitchcock,  ibid.,  p.  610. 

1825.  Anthophyllite.    Zoar  (Charlemout). 

In  serpentine  resembles  that  found  in  Hlandford. 

C.  U.  Shepard:  Boston  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  309. 

1825.  Anthophyllite.     Blandford. 

''Mr.  Alonzo  Chapin  has  lately  presented  me  with  a  mineral  that  he  has 
discovered  in  considerable  abundance  iu  the  town  of  Blandford,  which  I 
find  to  be  very  well  char<acterizod  anthophyllite.  In  a  green  talcoso  rock 
having  a  slaty  structure,  with  veins  of  blackish  serpentine  running 
through  it;  massive  and  iu  long  acicular  prisms,  radiating,  hair  brown.'' 
Cleavage,  125^.     Infusible. 

C.  U.  Shepard:  Min.  Loc;  Am.  Jour.  Sci.,  1st  series.  Vol.  IX;  also  Bos- 
ton Jour.  Phil,  and  Arts,  Vol.  II,  p.  395. 

1827.  Cnmmingtonite.    Chesterfield,  Gk)sheu. 

In  mica-slate. 

A. Nash:  Lead  Mines  of  Hampshire  County;  Am.  Jour. Sci.,  Ist  seriea, 
Vol.  XII,p.26«. 

1827.  Amianthus.     Plainfield. 

White,  very  liuo  aud  delicate. 
J.  Porter:  Min.  Loc. ;  ibid.,  p.  378. 

1828.  Anthophyllite.    Blandford,  20  rods  southeast  of  village;   East 

Granville  road;  also  1  mile  south  on  same  road. 

Hitclicock  searched  out  the  mineral  at  the  above  locality  as  the  antho- 
phyllite described  by  Shepard  in  the  preceding  citation.  It  fused,  and  so 
ho  Hcnt  Hpocimeus  to  Professor  fShopard  to  see  if  they  were  the  same  as  bis. 
Profes.sor  Shepard  writes  that  the  mineral  sent  agrees  iu  crystallograpfa- 
ical  cliaractei*8  and  in  it.s  fusibility  with  a  genuine  specimen  of  authophyl* 
lite  from  Norway,  and  says:  ''This  leil  me  to  reexamine  a  mineral  from 
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1828.  Anthophyllite— CoDtinued. 

the  same  town  whioh  I  recently  described  iu  the  Boston  Journal  under 
the  name  of  anthophyllite.  I  find  myself  to  have  been  in  error  as  to  my 
examination  of  its  crystalline  form  and  some  other  characters.  At  present 
I  regard  this  mineral  as  constituting  .a  now  species,  of  which  I  propose  at 
a  future  day  to  give  a  particular  account." 

E.  Hitchcock:  Min.  Ex. ;  Am.  Jonr.  8ci.,  iHt  series,  Vol.  XIV,  p.  221. 

(The  mineral  described  above  by  Hitchcock  is  the  coarse-bladed  horn- 
blende in  the  Osborne  soapstone  quarry,  which  \h  i)urtly  brown  and  asso- 
ciated with  black  serpentine.  That  first  described  by  Professor  Shepard, 
if  infusible,  may  have  been  enstatite  from  farther  douth.  The  promised 
description  of  it  as  a  new  species  apparently  never  appeared.) 

1828.  Actynolite.    Center  of  Shutasbury  opposite  miueral  spring. 

E.  Hitchcock :  Min.  Ex. ;  ibid.,  Vol.  XIV,  p.  217. 

1828.  Anthophyllite.  Chesterfield,  1  mile  north  of  meetinghouse  on 
land  of  Mr.  Searle,  with  kyauite  and  zoisite. 

E.  Hitchcock:  Min.  Not. ;  ibid.,  p.  216.  (This  is  the  brown  fibrous  horn- 
blende associated  with  large  garnets  and  called  above  cummiugtonite. ) 

1835.  Anthophyllite.    Chesterfield,  Blaudford. 

With  quartz  iu  mica-slate. 
C.U.  Shepard:  Min.,  Vol.11,  Part  I,  p.  27. 

(The  Chesterfield  mineral  was  cummiugtonite.  The  Blaudford  mineral 
was  actynolite,  cited  in  1833,  probably  from  Osborne  soapstone  quarry.)  i 

1835.  Tremolite  in  rhombspar.  Middlefield ;  also  liguiform  and  com- 
pact asbestos. 

E.Hitchcock:  Geol.  Mass.,  p.  3t)3. 

1835.  Actynolite.    Middlefield,  Blandford,  Zoar. 

£.  Hitchcock :  Loc.  cit. 

1835.  Fasciculite  in  talcose  slate.    Plaiufield. 

E.Hitchcock:  Loc.  cit. 
1835.  Anthophyllite.    Pelham,  in  gneiss. 

E.Hitchcock:  Geol. Mass.,  p.  399. 

I  can  not  feel  sure  what  mineral  was  intended  here;  probably  the  black 
hornblende,  which  occurs  rarely  in  the  gneiss. 

1835.  Anthophyllite.  Chesterfield,  with  sappare  (cyanite)  and  garnet; 
Chester,  with  pyroxene,  garnet,  and  stanrotide;  Blandford, 
abmidant. 

In  fibrous  masses  or  imperfect  prisms  embedded  iu  the  mica-slate. 
K.  Hitchcock:  Geol.  Mass.,  p.  Ml;  also,  Final  Report,  1841,  p.  606. 

1835.  Cummingtonite  (=  epidote.    Dewey.)    Cummington  and  neigh- 
boring towns.    Warwick. 
E.Hitchcock.     Ibid. 

1835.  Cummingtonite.    Plainfield.    Camniington. 

Hemiprisniatic  wavelline  spar.  Full  description  and  analysis  by  Muir. 
Columnar,  ash-gray;  H  6.5,  gr.  H.2014: 

»iO. 56.543 

FeO 21.669 

Mn 7.802 

Na, H.439  ^  t 

H,0 uigaz^^gyVjOOgle 

C.  U.  Shepard:  Min.,  Vol.  II,  Purt  I,  p.  159. 
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1841.  duniningtoiiite.    Guminiiigtou.    In  mica-slate. 

"Dr.  Thompson  is  decliledly  of  opinioD  that  this  mineral  belongs  to  a 
new  species  allied  to  the  karpholite.'* 
E.  Hitchcock:  Geol.Mass.,  p.607. 

1841.  Act]rnolite.    Middlefield,  Zoar,  Blaudford. 

In  talcose  slate.    Fines*  from  Blaudford;  in  talcoee  slate,  fine  fibrous 
hornblende.    Fasoicnlite. 
Ibid.,  p.  613. 

1841.  Hornblende.    Chester. 

''Near  the  chromite-of-iron  locality,  in  the  west  part  of  Chester,  a 
mineral  occurs  in  talcose  slate  in  indistinct  prisms  of  a  black  color,  u-bich 
I  shall  call  hornblende;  but  I  should  not  be  surprised  if  a  more  c  arefctl 
examination  than  I  have  fonud  time  to  make  should  prove  it  to  be  acmite, 
which  comes  to  us  from  Norway  only." 

Ibid.,  p.  614. 

(This  is  the  black  radiated  tourmaline  in  hexagonal  prisma  from  the 
North  mine  and  along  the  whole  eastern  selvage  of  the  emery  vein,  which 
closely  resembles  hornblende,  and  was  described  by  Shepard  as  tourmaline.) 

1841.  Tremolite.    Middlefield. 

In  bitter  spar  in  serpentine.     Ligniform  and  compact  varieties  are  foand 
in  the  same  steatite  bed ;  also  at  Zonr,  in  talcose  slate. 
E.  Hitchcock :  Geol.  Mass.,  p.  613. 

1841.  Act]rnolite.     Westfield,  in  serpeutine. 

''Also  a  mineral  which  I  am  disposed  to  refer  tu  anthophyllite."    (This 
is  enstatite.) 
Ibid.,  p.  618. 

1844.  Conuningtonite.  (Augitus  scopifarmis.)   Cummiugton  and  Plain- 
field. 

J.  I).  Dana:  Sys.  Min.,  p. 373. 

1844.  Hornblende.    Chester;  with  obtuse  edges  truncated. 
F.Alger:  Min., p. 83. 

1876.  Anthophylline.    Chesterfield,  Pelhain. 

C.  U.  Shepard :  Cat.  of  Min.,  within  75  miles  of  Amherst  College,  p. 5. 

1878.  Ciinimingtonite. 

Iron  magnesia  amphibole. 
J.D.Dana:  Min., p. 234. 

188^5.  Hornblende.    Cliester. 

A  fibrous  black  hornblende  from  near  Chester,  Ma«8. ;  aiibrds  au  imper- 
fect cat's-eye. 

G.  F.  Kunz :  Precious  stones;  in  Min.  Res,  of  U.  S.,  1885,  p.  728. 

''  Some  time  ago  there  were  a  number  of  pieces  sold  in  New  York  as  com* 
ing  from  Chester,  Mass.  It  was  a  fibrous  hornblende,  in  fiber  almost  as 
Hue  as  crocidolite.    I  think  someone  called  it  Bentonite." 

G.  F.  Kunz:  Private  communication,  Feb.  5,  1886. 

1885.  Actinolite.    North  Blandford. 

In  large  quantity;  fine,  acicular,  deep-green,  and  in  all  stages  of  change 
U>  steatite,  at  Bartholomew's  quarry,  North  Blandford,  and  in  still  larger 
and  finer  masses  at  Osborne'H  quarry,  near  the  middle  of  the  same  town. 
In  granular  masses  of  the  fiue»t  emerald-green  at  the  Pelhani  asbestos 
mine.  ^  T 

uigiiizeo  oy  VjOOn?  Iv^ 


FMER80N.1  A   MINERALOGTCAIi   LEXICON.  21 

1800.  Cummingtonite.    Chesterfield. 

Tbe  liair-biowii  horiibloncle,  so  long  called  iinthophylliie,  occurs  in  a 
bighly  pyriioiis  rock  associated  with  largo  garnets,  and  can  be  best 
obtain<'d  in  the  blufTn  west  of  Rnnnells  Pond,  in  Chesterfield,  and  from 
large  l>#wlders  down  the  hill  nearly  a  mile  sontheast  of  Chesterfield 
church. 

1891.  ActLnolite.    relliani. 

The  new  excavations  have  aObrded  the  richest-colored  deep-green  actin- 
elite,  in  long,  fibrous,  sheaf-]ike«aud  radiating  masses. 

1891.  Hornblende  changed  to  a  mixture  of  epidote  and  chlorite. 
Chester. 

Very  attractive  specimens  were  furnished  abundantly  firom  the  first  cut 
west  of  the  Chester  station,  flat  black  blades  penetrating  a  white  granular 
quartzite  forming  a  bed  in  the  hydro  mica-schist.  This  hornblende  is  at 
times  altered  into  a  mixture  of  granular  epidote  surrounded  by  a  super- 
ficial layer  of  blackish -green  chlorite.     (See  Epidote.) 

1891.  Fascicolite  changed  to  biotite. 

The  ''fascicnlite''  or  radiating  hornblende  of  the  Charlemont  '^  fascico- 
lite schists"  is  at  times  changed  into  a  dark-brown  to  black  biotite, 
arranged  in  a  series  of  overlapping  scales  about  as  broad  as  the  cross-sec- 
tion of  the  thin  blades  of  the  original  mineral. 

1891.  Crocidolite.    Chester. 

A  pale-green,  rigidly  columnar  mineral,  breaking  in  rods  about  4  inches 
long,  was  distributed  in  exchange  by  Professor  Shepard  under  this  uamt'. 
It  is  a  granular  calcite-asbestos  mixture,  only  a  few  fibers  being  left  behind 
in  acid.  Under  the  microscope  narrow,  wavy  bands  of  serpentine  are 
pecn  to  run  through  the  mass. 

AMPHODELITE. 
See  Oligoclaae. 

ANALOITE. 
1818.    Analcime.    Deerfield. 

Very  abundant,  associated  with  qnartz  anA  amethyst,  which  are  some- 
times inclosed  in  analcime;  generally  cylindrical,  reniform,  radiated,  a 
few  perfect  crystals.    One  mile  from  Deerfield  Academy,  E.  2"^  15'  S. 

K.  Hitchcock :  (>eol.  Deertield;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  114. 

1818.  Analcime.    Deerfield. 

Occurrence  in  secondary  greenstone. 

Review  of  Cleaveland's  Mineralogy,  by  E.  Hitchcock ;  Am.  .Tour.  Sci.,  1st 
series,  Vol.  I,  p.  49. 

182^.  Analcime.    Deerfield. 

Usually  in  laminated  or  radiated  masses  which  are  reniform,  cylindrical, 
or  nearly  spherical ;  very  rarely  in  trapezoidal  crystals ;  color  white,  gray, 
and  flesh  color.  Associated  with  calcareous  spar,  quartz,  chalcedony,  etc., 
and  frequently  effervesces  a  little  with  acid. 

E.  Hitchcock:  Geol.  Conn.;  ibid..  Vol.  VI,  p.  224. 

1835.  Analcime. 

Occurrence  doubtful.  ^-^  I 

K.  Hittrhcock :  (Jeol.  Mass.,  small  ed.,  p. 436.  Digitized  by  VjOOglC 
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1841.  Analcime.    Chester,  in  mica  slate  (Emmons). 

K.  liiUhcock  :  Ge<>i.  Ma»8.,  P- HOt>. 

(It  occurred  in  beautiful  anil>er-co]ured  crystals  on  lissnrus  in  hydro- 
luica-Bcliist.  There  were  line  npecimeuM  jn  the  Shepard  collection.  I  have 
not  heen  able  to  recover  the  locality.) 

1841.  Analcime. 

"  Haa  been  freciueutly  said  to  be  quite  conitnon,  but  I  am  snspicions  that 
calcareous  spar  has  been  confounded  with  that  mineral,  and  I  dare  not 
say  that  it  exists  in  our  greenstone.*' 

£.  Hitchcock:  Geol.  Mass.,  p. 662. 

1876.  Analcite.    Chester. 

C.  U.  Shepard:  Cat.  of  Min.,  within  75  miles  of  Amherst  College,  p.  4. 

1882.  Analcite.    Deerfield. 

Occurred  (a)  in  a  single  crystal  upon  prehnite;  {b)  in  flat  8-Btded  plates. 
10  t;0  12  mm.  across,  striated  and  formed  by  the  growth  of  the  trapezo- 
hedron  in  a  narrow  fissure;  (c)  in  milk-white  films  circnlar  and  octagonal, 
5  to  10  ram.  across;  (d)  in  extremely  tine  botryoidal  surfaces  with  crj'stal- 
line  structure,  with  here  and  there  a  system  of  curious  concentric  depressed 
rings,  like  the  siliceous  annulations  on  some  fossils  (beckite).  They  are  as 
if  formed  by  pressing  several  rings,  each  smaller  than  the  other,  into  a  soft 
mass,  so  that  it  should  rise  as  n  series  of  thin  concentric  combs  between 
them ;  (e)  other  pieces  which  seem  to  me  to  have  been  analcite  of  the 
form  (6)  are  now  wholly  decomposed  into  a  yellow  ferruginous  kaolin  ( t). 

Associated  with  the  analcite  (ft)  and  resting  against  the  sejtarate  crystals 
on  all  sides  is  opaque  white  calcite  j  R  and  l"^,  grouped  in  parallel  closters, 
the  faces  all  rounded  and  the  clusters  looking  as  if  they  had  been  made  of 
some  soft  material  which  had  '*  run.''  This  grouping  of  the  calcite  around 
the  separate  crystals  of  the  analcite  may  explain  the  annulations  men- 
tioned above,  the  two  minerals  having  increased  alternately  and  the  cal- 
cite afterwards  having  been  removed. 

B.  K.  Emerson :  The  Deerliold  dyke;  Am.  .lour.  Sci.,  3d  series,  Vol.  XXI  \', 
p.  201 

ANDALUSITB. 
18&5.  Chiastolite.    Whately,  Mass. 

The  Whately  argillite  is  changed  on  contact  with  the  Hatfield  tonalite 
(sienite)  to  a  '^garben  schiefer''  full  of  slender  chiastolites  above  an  inch 
long,  but  altered  now  to  a  mixture  of  mnscovite  aud  minute  and  perfect 
staurolite  crystals.  The  chiastolite  pseudomorphft  still  retain  the  black 
cross  of  coaly  particles. 

1890.  ChiaBtoUte. 

For  supposed  chiastolites  in  the  Trias,  see  Salt. 

1893.  Chiastolite. 

''Crystals  from  Springfield "  cit«d  from  Dana.  (Sys.  Min., 6th  ed..  1892, 
p.  497.) 

F.  Becke:  Tschermak  Min.  Mit.,  Vol.  XIII,  p.  257. 

(The  crystal  in  a  common  Lancaster  crystal,  which  is  said  by  Dana  to 
have  been  ''dissected  by  B.  Ilorsford,  of  Springfield.") 
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A^'DESITE. 
187G.  Andesite.    Pelbam. 

Closely  associated  with  n  sliiuiiig  red-brown  biotite  in  loosely  aggre- 
gated scales.  The  andesite  is  in  large  highly  crystalline  individuals,  and 
is  intimately  associated  with  similar  individuals  of  corunduniite,  though 
the  latter  are  of  infrequent  occurrence.     (SiOi,  57.20;  CaO,  8.7.) 

C.  U.  8hepnrd:  Contributions  to  Min.  (private  publication),  p.  4. 

188;>.  Andesite.    Pelham  asbestos  mine. 

Sections  cut  from  the  specimen  analyzed  by  Professor  Shepard  parallel 
to  the  axes  gave  extinction  —4-5*^  on  0  i'and  — IB-H"^  on  a  /'*.  which 
agrees  with  andesite,  or  a  form  between  andesite  and  lubradorito.  The 
compact  specimens  named  by  him  andesite  are  mostly  anorthite,  and  are 
distinguished  from  those  named  anorthitc  by  him  only  in  the  presence  of 
disseminated  biotite.  Jt  is  all  well  advanced  in  decomposition,  being 
much  dusted  with  mnscovite.  It  contains  zircon.  Nearest  the  tourma- 
line the  mass  is  finest  grained,  white,  free  from  biotite,  and  nearly  all 
anorthite;  farther  away  the  grain  gets  coarser  and  the  andesite  increases 
gradually.  Its  twinning  bands  are  broad,  equally  thick,  and  continuous. 
Other  egg-shaped  masses  iu  the  massive  biotite,  but  farthest  from  the 
central  mass,  were  very  fresh  and  limpid  and  often  gave  conchoidal  frac- 
ture. They  gave  an  extinction  on  P  of  — 1.30,  and  were  thus  intermediate 
between  andesite  and  oligoclase — an  interesting  gradation  from  the  basic 
anorthite  near  the  olivine  to  the  oligoclase  near  the  acid  gneiss. 

AKGLESITE. 

1811.  Sulphate  of  lead.    Loudville. 

In  plates  or  tables  on  cubes  of  galena  and  in  cavities  in  quartz. 
William  Meade:  Bruce's  Am.  Min.  Jour.,  Vol.  I,  p.  150. 

1811.  Muriate  or  carbono-muriate  of  lead.    Loiulville. 

With  description;  very  light  green;  groups  of  a  cubic  form  terminated 
by  tetrahedral  pyramids;  slightly  affected  by  nitric  acid. 
William  Meade:  Bruce's  .Four.,  Vol.  I,  p.  151. 

1823.  Carbonated  muriate  of  lead.    Loudville. 

Same,  above  quoted. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  Ist  series, Vol. VI,  p.  234. 

1823.  Sulphate  of  lead.    Loudville. 

Meade^s  description  (li^ll)  quoted. 

E.  Hitchcock:  Geol.  of  Conn.  River;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VI, 
p.  234. 

1835.  Sulphate  of  lead.    Loudville. 

Small  plates  on  galena. 

E.  Hitchcock:  Geol.  Mass.,  p.  508. 

1835.  Muriocarbouate  of  lead.     Loudville. 

Same,  above  quoted. 

E.  Hitchcock:  Geol.  Mass.,  p.  507. 

1835.  Corneous  lead. 

C.  U.  Shepard:  Min.,  Vol.1,  Part  II,  p,  149. 

Not  mentioned  in  third  edition.  ^  I 
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18il.  Murio-carbonate  of  lead.    Loudville. 

Previous  account  repeated. 

E.  Hitchcock:  Geol.  Mass.,  p.  705. 

1841.  Sulphate  of  lead.    Loudville. 

In  small  plates  on  galena. 
Ibid,,  p.  705. 

1865.  Phosgenite.    Southampton.    Loudville. 

Suggests  that  the  stolzite  here  described  by  him  under  the  name  scheele- 
tine  may  have  been  mistaken  for  cerasite  (phosgenite  or  niendipite)  oi 
matlockite,  one  or  the  other  of  which,  under  the  old  name  of  muriate  of 
lead,  has  been  supposed  to  exist  at  this  locality. 

C.  U.  Shepard :  On  scheeletine ;  Am.  Jour.  Sci.,  2d  series,  Vol.  XLI,  p.  215. 

The  above  suggestion  can  not  be  accepted,  because  stolzite  is  decomposed 
by  nitric  acid.  The  original  mineral  described  by  Meade  can  not  have 
been  phosgenite,  which  dissolves  with  effervescence  in  dilute  nitric  acid. 
Almost  all  the  points  given  in  the  description  of  Meade  agree  with  angle- 
site.  The  crystals  of  anglesite  found  here  are  often  superficially  greeu 
from  copper.  It  is  described  further  as  vitreous,  nearly  the  luster  of  a 
precious  stone,  glassy  fracture,  brittle,  melts  to  orange  mass  with  lead 
globules,  formed  on  galena,  and  but  slightly  acted  upon  by  nitric  acid.  All 
these  points  agree  with  anglesite,  and  only  the  crystalline  form  remains; 
*'in  cubic  form  terminated  by  tetrahedral  xirisnis."  It  will  be  noted  fur- 
ther that  no  one  has  ever  found  the  mineral  since  Meade's  description,  bat 
all  have  copied  him.  I  found  in  1885  (in  the  Clark  collection  of  Smith 
College,  which  has  the  finest  series  of  crystals  from  the  Loudville  mine) 
specimens  which  agreed  also  in  cystallizatiou.  They  are  an  exceptional 
form  of  anglesite  and  appear  in  grouped  prismatic  aggregates  up  to  10 
mm.  in  length,  surmounted  by  acute  pyramids,  and  resembling  aeicalar 
aragonite.  At  times  the  aggregated  prisms  are  finely  striate  longitad- 
inally,  changing  the  resinous  luster  to  satiny.  It  is  translucent,  colorless 
to  slightly  amber.^ 

A  fragment  of  a  crystal  treated  with  HNO;i  was  only  slightly  affected. 
Before  the  blowpipe  it  turns  yellow^  decrepitates,  and  with  soda  gives  lead 
globules  and  test  for  sulphur. 

1800.  Cotnnnite.    Southampton  le^ul  mine. 

Found  in  four  specimens  by  Mr.  P.  W.   Lyman;  small  groups  lining 
quartz;  right  rhombic  prisms,  milk-white,  opaque,  soluble. 
C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  247. 

1885.  Anglesite. 

All  the  Kpecimeus  upon  which  the  above  determination  was  made  have 
passed  through  my  hands,  and  are  anglesite  of  very  simple  crystalline  form. 
The  best  specimen — a  large  mass  of  quartz  with  many  crystals — vas  burned 
with  the  Shepard  collection.  The  second  best  piece  has  since  been  pre- 
sented to  the  college  by  the  finder,  Rev.  P.  W.  Lyman.  Several  other 
Hpecimens  are  in  the  J.  Clark  collection  of  Smith  College. 

The  following  observations  were  made  by  me  on  the  specimens  pre- 
sented  by  Rev.  P.  W.  Lyman  and  determined  by  Professor  Shepard,  and  also 
on  others  labeled  by  Mr.  J.  Clark  as  determined  by  Professor  Shepard :  Crys- 
tals in  right  rhombic  prisms  oo  P,  0  F — largest,  1^  mm.  long,  f  mm.  wide — 
scattered  over  the  surface  of  quartz  in  <'avities  in  qnartz  or  cerussite;  color 
snow-white,  opaque.  In  a  single  instance  the  face  of  another  prism  appeatB 
aboutooP^;  base  striated  parallel  to  long  diagonal;  prisms  horizontally 
striated;  broken  crystals  show  the  interior  to  be  translucent  and  of 
resinous  luster:    prism  faces  slightly  barreled  and  composue,  the  larger 
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1885.  Anglesite — Ooiitinued. 

crystals  at  times  grouped  aud  radiating  like  siilbito;  sninll  cryBtals 
transparent  at  the  ends;  average  of  many  varying  niensureim^its,  I  1, 
76*^  30'  (anglesite  =  76    16^  ). 

No  trace  of  solubility  could  be  detected.  Chlorine  and  lead  were  test-ed 
for  in  vain  in  the  water  in  which  the  crystal  had  been  boiled;  as  also  in 
the  nitric-acid  solution.  Before  the  blowpipe  it  turns  yellow,  decrepi' 
tates;  with  soda  gives  globules  of  lead  and  strong  test  for  sulphur. 

ANKERITE. 

1825.  Carbonate  of  iron.    Ciiminington. 

At  rhodonite  locality;  laminated  masses;  not  large. 

E.  Hitchcock:  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  IX,  p.  22. 

1825.  Carbonate  of  iron.    Plain  field. 

Beautiful  crystals;  rhombs  nearly  white,  curved  faces. 
.f .  Poi-ter :  Ibid.,  Vol.  IX,  p.  54. 

1827.  Carbonate  of  iron.    Cbarlemont,  Hawley^  Chester. 

J.Porter:  Min. Not.;  ibid.,  Vol.  XII, p. 378. 

1835.  Ankerite.    West  Springfield. 
See  Dolomite. 

1841.  Carbonate  of  iron.    CatnmiDgtoD. 

In  bowlders  of  manganese  ore. 

E.  Hitchcock :  Geol.  Mass. ;  Final  Kept.,  p.  613. 

1892.  Ankerite.    Hawley,  Oliarlemotit. 

The  following  analyses  represent  the  composition  of  the  carbonate  bo 
abundantly  disseminated  in  the  Hawley  schists. 

No.  1,  by  L.G.£akin8,  of  the  United  States  Geological  Survey,  is  from  a 
chlorite-schist  in  which  the  coarsely  granular  carbonate  is  dissemiuated 
like  the  feldspar  in  a  gneiss.  It  is  from  a  point  just  south  of  the  road 
running  over  Forge  Hill,  in  Hawley,  near  the  first  mine  in  the  pasture  of 
M.  V.  Cressy. 

No.  2,  also  by  Mr.  L.  G.  Eakins,  is  from  quite  large  rhombohedra  of  the 
same  mineral  in  chlorite-schist  from  the  hill  a  mile  north  of  the  hotel 
in  Cbarlemont. 

No.  3  is  by  Mr.  C.  L.  Upton,  class  of  '91,  in  Amherst  College,  and  is  the 
mean  of  two  analyses.  It  is  from  the  iino  large  rhombohedra  found  in 
chlorite-schist  in  Hawley,  in  the  gorge  near  the  mill,  opposite  the  town 
hall. 


No.  1. 


No.  2. 


No.  3. 


SOia-. 

A1,0.. 

Fe,03 . 
FeO  .. 
MnO.. 
CaO  .- 
MkO.. 
K,l)  .. 
Na^. 
CO,... 


3.87 

2.72 

1.75 
1.34 
.06  I 
3.34  ' 

.19  I 
.15 

4.51  , 


Trace. 

.08 


1.61    . 
28.6.') 
16.17  1 
(NiO     .03)!. 


,<  3. 77 
7.40 


27.62 
15.87 


:45.35 


22.  82 


100. 14 


:43.13 


100.00 


'  Soluble  in  HCl. 


+  Gangiie. 


!  LosH. 


This  gives  for  No.  2  the  formiiliv  CaC03+FeCO,+2,t  (CaMgC 


;o?)^s^^ 
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AXHYDKITE. 

1892.  Anhydrite.    NortliamptoD. 

Larrabeti*8  quarry,  boside  the  Connecticat  Rirer,  on  the  north  line  of 
Holyoke.  A  very  exceptional  and  interesting  occurrence  of  anhydrite 
has  just  come  to  my  knowledge.  Its  geological  Hignificance  will  be  di»- 
cnsBod  in  the  monograph  on  tlio  geology  of  the  area.  Within  a  email 
space,  a  foot  or  two  beneath  the  surface  of  the  trap  mass  exposed  in  the 
qnarr}',  the  large  irregular  cavities  iu  the  trap,  1  to  2  inches  thick  and  3  or 
4  inches  in  the  other  dimensions,  are  filled  (instead  of  with  calcite,  as  is 
usual)  with  the  finest  bluish  anhydrite.  It  is  in  tabular  masses,  precisely 
like  the  Chesterfield  cleavelandite. 

The  tabular  aggregates  are  generally  slightly  radiated,  and  the  pistes 
reach  2  or  3  inches  iu  length.  They  at  times  radiate  so  rapidly  in  smaller 
plates  that  the  latter  curve  90^  in  a  siugle  inch.  The  plates  vary  in  width 
iVom  an  eighth  of  an  inch  down  to  extreme  fineness,  are  bounded  by 
nearly  parallel  planes,  but  tai)er  slowly  to  an  edge,  and  are  replaced  by 
the  thickening  of  their  neighbors.  The  planes  bounding  these  plates  are 
parallel  to  oo  P&b  (010).  As  a  result  of  this  structure  a  mass  broken  across 
the  face  of  perfect  cleavage  0  P  (001)  closely  resembles  iu  luster  and  habit 
the  striated  prism  faces  of  apophyllite,  the  cleavage  is  so  exceptionally 
perfect.  It  resembles  even  more  closely  the  triclinic  striation  of  albite 
when  the  latter  structure  is  coarsely  developed.  Sections  including  sev- 
eral plates  cut  parallel  toO  Ppolarize  as  units  and  show  the  obtnse  bisectrix. 

Sections  parallel  tooo  Poo  (100)  show  the  same  partings  and  give  the  axial 
figure  iu  the  same  position  on  all  the  bands ;  so  there  is  no  twinning. 

Sections  parallel  to  oo  P  db  (010)  do  uot  extinguish  entirely.  They 
show  a  decided  cleavage  parallel  to  P  oc  (101),  along  which  the  minerml 
often  separates  readily. 

One  cavity  showed  traces  of  fibrous,  finely  striated  crystals. 

The  surface  of  the  outflowing  trap  sheet  was  covered  with  mud  while 
still  plastic,  and  trap  and  shale  are  coufuse<lIy  mingled.  There  is  much 
pyrite  iu  the  trap  and  much  secondary  calcite  in  the  cavities,  often  with 
the  anhydrite. 

ANORTHITB. 

187G.  Anorthite.    Pelhaiii. 

**  Found  abundantly  at  the  asbestite  mine  of  Pelham.  Massive,  granular 
to  compact;  color  grayish,  yellowish,  or  pinkish  white.  It  is  the  indiauin 
variety  of  the  species  and  contains  19.4  of  CaO.'* 

C.  U.  Shepard:  Contrib.  to  Min.  (priv.  pub.),  p.  4,  and  Cat.  of  Min. 
within  75  miles  of  Amherst  College,  p.  5. 

1876.  Anorthite.    Pelbara. 

The  following  analysis  was  made  by  Mr.  Josiah  Keep,  of  the  class  of  ^4, 
Amherst  College :  The  material  was  taken  from  the  opaque  white,  fine 
granular  variety  nearest  the  olivine  rock.  The  specimen  was  one  labeled 
anorthite  by  Professor  Shepard: 

SiO> 48.87 

AliO,(dif) 36.76 

CaO 10.82 

K*0 1.35 

Na,0 2.20 

uigiiizeoiiOQv0O»JOQ  IC 
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ISS'J.  AnfLaiorthite,     relham.    Asbestos  mine. 

Soniv  well-f'oniied  small  crystals  oc<'iir  implanted  in  tcnirnialine — albito 
twins  with  few  faces. 

18^.  Anorthite.     Pelham.    Asbestos  quarry. 

/  The  fine  white  compact  masH  nearest  the  tonrraaline  (Shepard's  type) 

gives  eztinction  in  twin  laininjo  25  to  38  ,  and  so  is  probably  anorthite. 
The  crystals  are  almost  siroplo,  with  very  minute  interspersed  lamina'  in 
two  directions  at  right  angles.  It  is  much  decomposed  into  muscovite, 
and  carries  zircon,  and  is  mixed  with  andesite. 

1892.  Anorthite. 

'fhe  feathery  porphyritic  groups  of  first  consolidation  in  the  diabase  uni- 
formly show  the  optical  characters  of  anorthite. 

ANTHRACITE. 

1835.  Anthracite.    Turners  Falls,  in  (xill;  at  the  Sontbampton  lead 
mine,  in  Triassic  sandstone. 
£.  Hitchcoc*k:  Geol.  Mass.,  p.  227. 

1841.  Anthracite.    Above  repeated. 

E.  Hitchcock:  Geol.  Mass.,  Final  Rep.,  p.  137. 

ANTHOPHYLLITE. 

1818.  AsbestuB.    Pelham. 
Compact. 
E.  Hitchoock:  Geol.  Deerfield;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  114. 

1823.  Asbeatna    Pelham. 

With  serpentine  and  talc. 

E.Hitchcock:  Geol.  Conn. River;  ihid.,  Vol.  VI,p.225. 

1824.  Compact  asbeataa.    Pelham. 

C.  II.  Shepard :  Min.Loc;  ibid..  Vol.  VIII,  p.  2a5. 

1870.  Aabeataa.    Pelham. 

Land  of  Mr.  Samuel  Newell ;  recentexcavations  for  economical  purposes 
prove  it  inexhaustible. 

J.  H.  Adams,  class  of  70,  Amherst  College :  Am.  Jour.  Sci.,  2d  neries.  Vol. 
XLIX,p.271. 

1876.  Aabeatite.    (Shepard.)    Pelham. 

Fibrous  and  hard ;  sp.  gr.,  2.9  to  3. 

SiO, W.40 

MgO 30,60 

FeO ;..  7.60 

H,0 1.56 

Al.OnCuO Trace. 

99.6 
Compact  and  subslnty;  sp.  gr.,  2. 93. 

SiO. 58.91 

MgO, 29.37 

FeO 9.37 

HO 3.37 

Al  and  Ca Trace. 


C.  II.  Shepard:  Mm.  Cont.  (]»riv.pub.),  p.3. 
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187(1.  Asbestite.     Pelbano. 

C.  U.  Shepard :  Cat.  Miu.,  75  miles  of  Amberst  College,  p.  3. 

1877.  Asbestoidbronzita 

After  quoting  the  two  analyses  of  '^asbestite/'  given  above,  Sbep::rd 
says,  **  They  are  both  undoubted  varieties  of  bronzite.  The  fibrous  variety 
exactly  resembles  this  species  from  Aloystha  (Aloysthal),  in  Moravia,  except 
in  wanting  the  dark  color  and  bronzy  luster  of  the  Moravian  mineral  and 
in  having,  through  partial  decomposition,  a  somewhat  lower  hardness.  The 
peculiar  oblique  cross  cleavage  of  the  fibers  from  both  localities  is  very  stri  k- 
ingly  similar.  The  common,  coarsely  granular  bronze  variety  is  also  found  in 
amall  quantity  atPelham,  diffused  through  rounded  masses  of  considerable 
dimensions  of  the  peculiar  mineral  named  by  me  Pelhamiue.  These  masses 
are  enfolded  in  the  closely  contiguous  biotitic  schist. 

0.  U.  Shepard:  Contrib.  to  Miu.,  p.  4;  Amherst,  May  U,  1877. 

1893.  AnthophyUite.     relbain. 

In  the  geological  monograph  the  '^  asbestus ''  of  the  Pelham  asbestos  mine 
is  discussed  and  its  derivation  from  olivine  established.  This  fibrous 
asbestiform  mineral  is  a  secondary  one,  being  derived  from  the  olivine 
rock  and  growing  out  from  fissures  which  form  a  great  network  in  the 
latter,  in  fibrous  masses  set  transversely  to  these  fissures  which  remain 
as  central  sutures  to  the  new  growth,  so  that  the  whole  repeats  on  a  lar<;e 
scale  the  microscopic  decomposition  of  olivine.  On  the  other  hand,  the 
bronzy  mineral  mentioned  above  by  Professor  Shepard  ns  a  true  bronzite — 
an  original  constituent  of  the  olivine-enstatito  rock. 

The  fibrous  mineral  was  proved  to  be  anthophyllite  by  its  uniform  Ion jiri. 
tudiual  extinction  and  by  finding  larger  blades,  measuring  54^  30'  to  55^. 

1894.  Asbestus.     Pelliain. 

C.Hinze,p.l231. 

ANTIMONITE. 

1822.  Sulphuret  antimony.    Near  South  Iladley. 

Cleaveland's  Min.,  Vol.  II,  p.  688. 
This  occurrence  has  not  been  verified. 

APATITE. 

1824.  Phosphate  of  lime.    Chester. 

In  an  aggregate  of  gray  epidoto,  zoisite,  hornblende,  and  quartz.  Dis- 
solves slowly  in  NO;,.  Whitish-yellow.  Fragments  transparent.  Form 
a  rectangular  prism. 

E.  Emmons:  Loc.  Miu. ;  Am.  .lour.  Sci.,  1st  series,  Vol.  VII,  p. 254. 

1824.  Phosphate  of  lime.    Chester. 

Disseminated  iu  granite.  Also  the  variety  apatite  in  yellowish-green 
crystals  and  granular  masses  phosphoresces  on  hot  iron  with  pale- yel- 
low light;  also  in  mica-slate  in  roundish  masses.  Its  powder  digested  in 
H2O  changes  vegetable  blue  to  green  (Emmons). 

C.Dewey:  Geol.  Berkshire  Co. ;  ibid.,  Vol.  VIII,  p.  36. 

1825.  Phosphate  of  lime.    Williamsburg. 

'^  July,  1824.  This  mineral  was  forwarded  to  me  in  June  last  by  Morris 
Dwight,  its  discoverer.  It  is  embedded  in  a  rock  of  gneiss.  •  *  *  Color 
delicate  straw  yellow,  pale  green,  greenish  white,  apple  green.  Large 
(>-8ided  prisms  more  than  1  inch  in  length  terminate  by  flat  plane." 

R.  Silliman:  Notice  of  a  mineral  supposed  to  be  phosphate ^vIlQ^u^ 
west  Massachusetts;  Am.  Jour.  Sci.,  1st  series,  Vol.  IX,  p.  174. 
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1827.  Asparagas  stone.    Williamsburg,  in  grauite. 

Prisms  several  inches  long;  aad  another  variety  of  phosphate  of  lime 
in  mica-slate  in  grains. 
A.  Nash:  Lead  mines  of  Hampshire  County;  ibid.,  Vol.  XII,  p. 260. 

1835.  Apatite.  Williamsburg,  Chesterfield,  Chester,  Middlefielil, 
Norwich,  Couway. 

In  Williamsburg,  hexagonal,  delicately  greeu  crystals;  in  Norwich,  in 
gray  quartz  and  black  mica  near  granite.  Cue  crystal  6  inches  long  by 
3  inches  across. 

£.  Hitchcock:  Geol.  Muss.,  p.  'MS. 

1841.  Apatite.  Williamsburg,  Chesterfield,  Chester,  Middletield, 
Norwich. 

Williamsburg,  hexagonal,  delicately  green ;  Chesterfield,  with  kyauite. 
Resembles  chrysoberyl  in  appearance.    Norwich,  in  gray  quartz,  Avith 
black  mica;  near  granite.    One  imperfect  crystal  (No.  728,  State  collec- 
tion) 3  inches  in  diameter,  6  inches  long. 
E.  Hitchcock:  Geol. Mass., p.  604. 

1844.  Apatite.    {Fluellus  hexagonus.)    Norwich,  Chester,  Chesterfield, 
and  Williamsburg. 
J.  D.  Dana :  Sys.  Min.,  p.  238. 

1876.  Apatite.    Pelhain,  Huntington. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  2. 
1879.  Apatite.    Walnut  Hill,  Huntington. 

In  tourmaline  grauiti*  veins. 

A.  A.  Julien:  Ann.  N.  Y.  Acad.  8ci.  Arts,  Vol.  I,  p.  352. 

1883.  Apatite.    Pelham  asbestos  quarry. 

An  exquisite  6-Bided  prism  one-hnlf  inch  long,  green  at  ends  and  down 
middle  appareutly,  but  satiny  white  on  faces,  and  with  plumose  surface. 
Given  me  by  Mr.  Thompson  for  mineral  collection  of  Amherst  College. 

1885.  Apatite.    Rowe. 

Small  light-green  crystals  in  pyrites  at  the  mine  of  J.  \l.  Davis  &,  Co. 
A.  G.  Dana:  Gahnite  at  Rowe ;  Am.  Jour.  Sci.,  3d  series.  Vol.  XXIX,  p.  455. 

1891.  Apatite.    Pelham. 

The  new  working  of  the  asbestos  mine  has  furnished  many  beautiful 
crystals.  They  are  embedded  in  the  biotite  fringe  rock,  with  nodules  of 
hornblende  and  corundum,  and  in  the  massive  tourmaline.  They  are  trans- 
parent, rich  oil-green.  Ttie  form  is  a  sliort,  stout  prism  with  flat  <^uds. 
The  largest  was  3  inches  long  and  2  wide,  showing  the  faces  oo  /',  0  /'. 
P,  X  P  2.  Some  are  weathered  through  and  through  to  opaque  white, 
like  the  Suarum  crystalH. 

1895.  Apatite.    Chester. 

Occurs  in  small,  pale-green  crystals  with  corn ndophyl lite,  in  the  Chester 
emery  vein. 

AUAGONITE. 
1825.  Aragonite.    Middletield. 

Yellow,  transparent.  II.  --  4 :  sp.  gr..  2.39.  Dlssidvud  in  nitric  acid  with 
effervescence.  Exactly  resenihl«Ml  the  Bilin  cry.stalK,  witli  vhcmibspar  in 
steatite,  found  by  Dr.  Emmons.  ^-^  , 

C.  U.  Shepard :  Host.  Jour.  Phil., Vol.  Ill,  p.  609.  (The  sp.  ^n^^lAff^^  to 
3.y3  in  Professor  Shepard's  copy  of  the  Journal. ) 
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1887.  Aragonite.    Chester  emery  mine. 

Beautiful  crystals,  of  the  usual  acieular  type  aud  20  mm.  long,  occur 
coating  fissures;  also  in  radiated  tufts;  the  best  specimens  in  the  cabinet 
of  the  late  Mr.  Ames,  of  Chicopee. 

ABSENOPYKITB. 

1823.  Mispickel  (arsenical  iron!).    Gill. 

Bowlder  of  several  pounds.    Dr.  Alpheus  Stone. 

E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  Ist series,  Vol. VI,  p.  232. 

187G.  Arsenopirrite.    Bernardston. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  8. 
[Probably  exists  only  in  bowlders.] 

ASBESTOS. 

See  Authophyllite  and  Amphibole. 

ASTKOPHYLLITE. 

1866.  Astrophyllite.    Northfield. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  248. 
See  Biotite. 

AUTUNITE. 
1835.  Uranite.    Chesterfield,  Mass. 

At  tourmaline  vein.    Crystalline  phites  and  pulverulent.    Emerald  green 
(Mr.  Shepard). 
Ed. note:  Am.  Jour.  Sci.,  Ist  series.  Vol.  XXVIII,  p.  382. 

1841.  Uranite.    Chesterfield. 

Found  by  Professor  Shepard  in  small  quantity. 
E.Hitchcock:  Geol.  Mass.,  p.  704. 

1841.  Uranite.    Chesterfield. 

J.  £.  Teschemacher:  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.1,  p.  15  (abstract); 
Bost.  Jour.  Nat.  Hist.,  Vol.  IV,  p.  35. 

1844.  Uranite.    ( UratMlus  quadratus).    Chesterfield. 

Discovered  by  Teschemacher  iu  centers  of  red  tourmalines. 
J.  D.  Dana:  Min., 2d  od.,  p.  297. 

1845.  Uranite.    Chesterfield. 

Prof.  C.  IT.  Shepard  claims  priority  over  Teschemacher  of  discovery  of 
uranium  at  Chesterfield. 
Am.  Jour.  Sci.,  Ist  series,  Vol.  XLVIII,  p.  179. 

1845.  Uranite.    Chesterfield. 

Maintains  claim  to  priority  of  discovery  of  uranite  on  ground  that  the 
publication  of  the  Proceedmgs  of  the  Boston  Society  of  Natural  History 
was  April,  I84I;  that  of  Professor  Hitchcock's  Geology  .of  Massachusetts, 
to  which  Shepard  refers,  was  in  November,  1841. 

J.  H.  Teschenuicher :  Am.  .Four.  Sci.,  Ist  series,  Vol.  XLVIII,  p.  395. 

1868.  Antunite.    ChesterfieUi. 

Ill  minute  crystals  on  tho  (|uart/.  or  albite,  and  sometimes  in  the  red 
centers  of  tourmalines.  C^  r\r\r%]t> 

*       J.  D.  Dana:  Min.,  p.  587.  ^'9' '"^°  oy  VjOOglL 


KMKBsoy.]  A   MINERALOGICAL   LEXICON.  31 

1879.  Aiitimite.    West  Chestertield. 

On  cleavage  planes  of  spoduuiene,  derived  At>m  alteratiau  of  zircon 
containing  uranium. 

A.  A.  Julien :  Spodumeue  and  its  alterations;  Ann.  N.  Y.  Acatl.  Sci.  Arts, 
Vol.1,  p.  354. 

AXINITE. 
1819.  AQgite     Deerfield. 

**  In  an  aggregate  of  greenstoue,  «]uartz,  and  calcareous  spar  in  the 
greenstone  range  of  Deerfield.  Color  black,  and  the  crystals  usually 
imperfect  or  broken.'* 

E.  Hitchcock:  Supp.  Oeol.  Deerfield;  Am.  .Jour.  8ci.,  1st  series,  Vol.11, 
p.  436. 

1823.  Angite.     Deerfield. 

In  irregular  veins  or  imperfect  crystals. 

E.  Hitchcock :  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p. 225. 

18^1.  Angite.     Deerfield. 

**  Is  of  an  iron-black  color  and  in  imperfect  crystals  or  in  veins;  is  some- 
times mot  with  in  the  tufaceous  greenstone  of  the  Connecticut  Valley,  as 
at  a  spot  1  mile  east  of  the  village  of  Deerfield." 

K.  Hitclicock  :  Geol.  Mass.,  p.  435. 

1841.  Angite.     Deerfield. 

Same  as  1835. 

K.  Hitchcock :  Final  Keport  on  Geol.  Muss.,  p.  661. 

1882.  Azinite.    Deerfield;  cut  on  canal  railroad.    South  of  the  Deer- 
field Kiver,  at  Gbeapside. 

Jet-black  opaque  crystals,  the  largest  10  to  12  mm.  in  length,  euibedde«l 
in  prehnite,  and  calcite  resting  on  prehnite.  The  cryftiis  are  thick  plates, 
resembling,  as  do  many  of  the  minerals  found  her^)^Le  simpler  forms  from 
Bourg  d'Oisius— the  faces  'Px  (lIO),  and  P  oo  .(110),  large  and  striated 
vertically,  and  P  »  striated  horizontally  parallel  to  the  intersection  edge 
of  P  X  and  P(lil).  The  face  'P  is  smaller  and  striated  horizontally. 
Rarely  the  faces  oo  P  o6  (010),  oo  P  ob  (100),  and  2  Px  (201)  appear.  Two 
very  distinct  distant  cleavages,  espeoially  clear  under  the  microscope, 
parallel  to  the  two  striations  upon  'P,  and  nearly  at  right  angles  to  this 
face,  thus  nearly  cubical.  Thin  Bpliiiters>  show^brilliaut  trichroism,  deep 
bottle-green,  plum-blue,  and  clove-brQW|^,  and  are  glassy  and  easily  trans- 
parent under  the  microscope,  and  entirely-iree  from  all  impurities.  The 
mineral  has  occurred  also  at  the  old  locality  east  of  Deerfield  village,  and 
appears  in  the  State  collection, ' Nos.  80,.'^?,  labeled  "Black  augite  in 
greenstone,  Deerfield. '^  I  found -afsOvOpposite  Turners  Falls  a  single  per- 
fect crystal  4  mm.  long,  black,  with  shade  of  brown,  resting  upon  a 
botryoidal  layer  of  diabantite  in  an  amygdule.  Some  of  the  finest  crystals 
of  axinite  occur  m  the  datolite.  The  crystals  are  here  sometimes  short, 
stout  prisms. 

B.  K.  KmerHon :  The  Deerfield  Dyke ;  Am.  .Jour.  Sci.,  Hdseries,  Vol.  XXIV, 
p.  350. 

AZIJRITE. 
1881.  Asurites    Leverett. 

with  malachite  in  Humll  portionn,  at  new  opening  ot  upper  Leverett 
mine. 

1887.  Axurite.     Southampton  lead  mine. 

Occurs  surrounding  chalcopvrite  and  intermixed  with  massive  l>lack 

•^  *  *  uigiiizea  oy  ^.jv^v^'i  iv, 

copper  oxide,  also  in  tl:ick  coatings  on  quartz.    Kare.    Specimens  iiR.-lnrk 
collection  of  Smith  College. 
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1890.  Azurite.'    Chester. 

In  horubleude-soUist  at  the  maiu  shaft  of  tlie  emery  luiue. 
BABINGTONITE. 
1892.  Babingtonite.     Huckiaiid. 

Coating  vertical  north-and-Bouth  tissures  in  (■ambriuu  gneiss  at  quarry 
beside  railroad,  near  Shelbume  Falls. 

Broail  surfaces  are  covered  with  a  jet-black  granular  layer,  which  at 
times  shows  crystal  faces.  Dissolving  away  a  layer  of  calcite,  small  cr)'B- 
tals  were  exposed,  with  ntrongly  striated  faces  of  high  luster,  and  having 
entirely  the  habit  of  V:abingtoiiite.  The  minuteness  of  the  crystals  ami 
the  striation  prevented  accurate  measurement,  but  the  following  uniuben 
were  obtained : 

Found.  Cale. 

cAd  56'  57^36' 

cAM  '  87-10'  87^28' 

oAm  67^^  20'  67"  48' 

cAg  -^7-  20'  47-  36' 

c=(00l)0P    d^(221)2'P. 
M  =  (liO)  00   V    m  =  (110)  oc  P'. 
g^illP. 
c,  g,  aud  m  are  striated  parallel  to  their  intersection ;  d  and  M  the  same. 

The  following  analysis  was  made  in  the  laboratory  of  the  Survey  by  Mr. 
£.  A.  Schneider.  The  material  was  in  part  brownish  from  the  beginning  uf 
decomposition,  which  explains  the  large  per  cent  of  water: 

SiO, 52.48 

TiOi.^^ Trace. 

Al.Oj...... 1.93 

FeAi '23.24 

FeO (-) 

MnO 37 

MgO 1.55 

CaO 19.31 

K.0 : rt 

Na,0 («) 

H:()(105-)...f U 

U,()  (above  105-}. .^» 1 1.03 

F:(h ....: (^ 

B:03 ,-• n 

100.02 
The  mineral  is  intergrown  with  fine,  small  crystals  of  epidote,  natrolite, 
chabazite,  and  quartz.     The  development  of  the  faces  is  such  that  tbe 
crystals  resemble  axinite.    On  discussing  the  analysis  Prof.  F.  W.  Clarke 
pronounced  the  mineral  babingtonite. 

HARITB. 

1810.  Barite.    From  Southampton  lead  mine. 

B.  Silliman:  Hruce's  Min.  Mag.,  Vol.  I,  p.  64. 


•  lDt:hul©M  FeO. 

''  Not  detcriHincd,  owiuji;  to  lack  of^ material. 

'Not  doterinincM).  C^ r\mrs}r> 

' SiH.ctro8Cop.  good  rwutioii.  uigiiizea  oy  VjOO^ IL 
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1818.  Barite.    Greenfield. 

Bank  of  CouDecticnt  Kiver;  walls  of  copper  veini  1  inch  to  1  foot  on 
wall ;  vein,  6  to  8  feet. 

E.  Hitchcock:  Geol.  Deerfieltl,  etc.;  Am.  Jour.  Sci.,  iHt  series,  Vol.  11, 
p.  115. 

1822.  Barite.    Hatfield,  Mass. 

Sp.  Gr.,  4.28. 

BaO 58.50 

SO., 29.83 

SiO, 4.00 

AliO, 2.00 

H2O 3.00 

97.33 
Dr.  Gorhain:  Cleaveland's  Miq.,  Vol.  I,  p.  137, 

1823.  Barite.    Hatfield  (dorham),  Middlefield  (Eaton).    SoutliamptoD, 

Leverett,  Greenfield  copper  vein — in  all  lamellar. 
E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series, Vol. VI,  p.  211. 
1827.  Barite.    Leverett. 

Vein  in  granite  1  mile  northwest  of  meetinghouse  ou  land  of  Mr.  Field ; 
1^  miles  south  on  an  eminence  of  granite;  Hatfield,  one-half  mile  west  of 
town,  vein  in  sienite;  Williamsburg,  east  part;  Whately. 

A.  Nash:  Lead  mines  of  Hampshire  County;  Am.  Jour.  Sci.,  1st  series, 
Vol.  XII,  p.  249. 

1832.  Barite. 

''I  have  been  in  the  habit  for  several  years  of  having  various  articles 
in  the  laboratory  covered  with  it,  and  it  answers  a  good  purpose.  Mixed 
with  boiled  linseed  oil  and  lampblack,  it  is  superior  to  anything  I  have 
found  for  labeling  glass  bottles  in  thu  laboratory. '* 

E.  Hitchcock :  Geol.  Mass. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  XXII,  p.  48. 

1841.  Baryta.    Soatbampton,  Leverett. 
Abundant  in  granit«,  in  veins. 
E.Hitchcock:  Geol.  Mass., p. 700. 

1885.  Barite. 

Other  localities  of  barite  arc  many  small  veins  in  granite  in  field  north 
of  South  Leverett  lead  mine,  aud  nt  the  railroad  cutting  south  of  the 
crossing  east  of  the  same  mine. 

1885.  Crystallized  quartz.     Quartz  pseu<loniorpli  after  barite.    Nor- 
wicli  (Huntington). 

The  specimens  labeled  crystallized  (quartz,  XIX  204-209,  in  the  State 
geological  collection  now  at  Amherst  College,  from  Angel's  mine,  are 
pseudomorphs  in  plates  1  to  3  inches  square. 

1885.  Barite.    Titan's  Piazza,  Mount  Ilolyoke. 

Members  of  the  class  of  '8.5  of  Amherst  College  found  quartz  pseudo- 
morphs after  barite  in  much  fissured  amygdaloidal  rock  from  thu  upper 
portion  of  the  great  diabase  sheet,  in  masses  fallen  from  the  cliffs  above. 
Titan's  Piazza.  The  barite  had  coated  the  fissures  on  both  surfaces  with 
a  drusy  layer  about  3  mm.  thick,  made  up  of  t:ibular  crystals  1.5  mm. 
across.  The  cavity  was  then  filled  with  slightly  amethystine  radiating 
quartz,  and  later  the  barite  Avas  itself  rexdaced  by  quartz.  The  crystals 
are  tabular  OP  (001),  Pdb  (101),  /'do  (Oil).  The  rough  faces  gave  only 
approximate  measurements:  0  P  a  P  q6  51^-53°,  c^m^t^l^^DJ^^'^  ft^P 
/  P  do  570,  calculated  58°  10'.  ^ 

Bull.  126 3 
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18S6.  Barite.    Northampton. 

At  granite  quarry,  south  of  W.  N.  Moore's^  east  of  Florenee,  (1)  in  broad, 
large,  and  extremely  thin  crystals;  pseudotnorphs  of  qaartz  after  barite; 
(2)  in  thicker  incrustation  pseudomorphs,  also  quartz  after  barite;  and  (3) 
compact  baritC;  tilling  fissures  10  to  20  mm.  wide. 

1878.  Barite.    Florence,  Northampton. 

In  veins  in  granite  at  the  bridge  and  dam  south  of  the  brush  factory. 

1892.  Barite.    Northampton. 

Larrabee's  quarry  in  diabase  on  the  Connecticnt  River  Railroad  above 
Holyoke. 

The  calcite  filling  fissures  contains  cavities  fh>m  which  thin  tabular 
crystals  oC  barite  an  inch  square  have  been  removed. 

BASTITB. 
1821.  Talc.    EuBselh 

A  dark-colored  serpentine  containing  scales  of  talo.    Specimen  sent  by 
Dr.  William  At  water. 
Am.  Jour.  Sci.,  1st  series,  Vol.  Ill,  p.  238. 

1824.  Metalloidal  diallage  (?).    Middlefield. 

In  serpentine. 

C.  Dewey:  Oeol.  Berkshire  County;  Am.  Jour.  Sci.,  1st  seriea,  Vol.  VIII, 
p.  49. 

1825.  Schiller  spar.    Blandford. 

In  serpentine,  associated  with  anthophylllte.    Shining  folia  olive  to 
black.     (The  anthophyllite  is  enstatite.) 
C.  U.  Shepard:  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  608. 

1832.  Qreentalc.    Bussell. 

E.  Hitchcock :  Geol.  Mass. ;  ibid..  Vol.  XXII,  p.  30. 

1832.  Kerolite.    Blandford. 

A  leek-green  and  blackish -i^een  variety  in  curved  and  stellular  lamtnae 
engaged  in  schiller  spar. 

SiO, 40.0 

MgO 41.4 

CaO 0.932 

FeO 2.70 

HaO 15.67 

100. 702 
C.  U.  Shepard :  Min.,Vol.  I,  Part  II,  p.  292. 

1835.  SchiUer  apar  ( ?).    Blandford. 

Bowlders  in  the  eastern  part  of  Blandford,  of  a  peculiar  green  serpen- 
tine, contain  talc  and  schiller  spar. 
E.  Hitchcock:  Geol.  Mass.,  p.  369. 

1835.  Schiller  spar.    Blandford. 

C.U. Shepard:  Min.,  Vol.  II,  Part  II, p.  177. 

1841.  SchiUer  spar. 

"  The  dark-green  schiller  spar  found  in  serpentine  in  Blandford,  West- 
fiehl,  Russell,  occurs  in  foliated  masses." 
E.  Hitchcock:  Geol.  Mass.,  p.  618. 

Digitized  by  VjOOQ IC 
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1841.  Schiller  spar. 

The  serpentiDe,  ae  well  as  the  schiller  spar,  is  almost  black,  while  the 
talc  is  green  and  somewhat  brittle.  Occurs  only  in  blandford,  RnaseU, 
and  Westfield. 

Ibid.,  1841,  p.  615. 

1844.  Schiller  spar.    Blandford  and  Westfield. 

F.  Alger :  Phillips,  Miu.,  p.  95. 
1852.  Marmolite.    Blandford. 

Dark-green  variety. 

C.  U.  Shepard :  Mln.,  Vol.  I,  Part  II,  p.  292. 

1871.  Bastite.    Eussell. 

Optical  axial  angle  30^. 

G.  Tschermak :  Ueber  Pyroxene  und  Amphibole ;  Tschermak's  mineral. 
Mittheil.,  Vol.  I,p.20(4). 

1876.  Serpentine.    Variety,  marmoline.    Eussell,  Blandford. 
[Schiller  spar  not  mentioned.] 
C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  3. 

1876.  Phaestine.    Pelham. 

On  labels  by  Professor  Shepard  in  Shepard  collection,  Amherst  College. 
It  is  altered  bronzite  in  black  chrysolite  rock  from  the  asbestos  mine. 

1885.  Bastite.    Russell. 

The  blackish  portions  of  the  Russell  serpentine  from  Atwater's  quarry 
are  in  part  still  enstatite,  in  part  are  optically  bastite,  colored  black  by 
magnetite,  and  the  latter  portions  do  not  differ  from  the  leek-green  plates 
first  called  marmolite  by  Shepard,  except  in  the  presence  of  disseminated 
magnetite  in  the  former  and  its  absence  in  the  latter. 

BEEYL. 
1813.  Emerald.    Chesterfield. 

Dr.  J.  F.  Waterhonse  says  crystals  in  hexagonal  prisms,  from  an  ounce 
and  under  up  to  6  pounds,  are  found  in  granite.  They  occur  up  to  a  foot 
in  diameter ;  color,  light-green.    He  got  70  pounds. 

Dr.  Bruce :  Bruce's  Jour.,  Vol.  1,  p.  264. 

1813.  Emerald.    Vicinity  of  iN'orthampton  and  Gosben. 

**  Found  by  that  indefatigable  mineralogist,  Dr.  David  Hunt.'' 
Ibid. 

1819.  Emerald.    Chesterfield. 

Crystals  3  to  5  inches  long  and  3i  inches  in  diameter;  summit,  a  plane 
without  additional  facets,  is  perfect. 

Col.  G.  Gibbs :  On  tourmalines,  etc.,  at  Chesterfield ;  Am.  Jour«  Sei.^  M 
series,  Vol.  I,  p.  348. 

1819.  Emerald.    Goshen. 

Beautiful  pale-rose,  rather  more  transparent  than  the  emerald. 

Ibid.,  p.  351. 

(This  is  the  first  mention  of  the  "  goshenite.") 

1822.  Beryl.    Chesterfield. 

Up  to  1  foot  in  diameter,  usually  light-green  (Bmoe's  Min.  Jour.) 
Goshen.  Two  rose-colored  emeralds  are  now  in  the  cabinet  of  Colojiel 
Gibbs;  perfect  crystals  1  to  1^  inches  in  length,  1  to  1^  inches  in  diameter, 
one  truncated  on  latenil  edges.     (Gibbs.)  uigmzeo  oy  ^^jk^^^l^ 

Cleavelaud:  Min.,  p.  344. 
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1823.  BeryL    Chesterfield  and  Goshen  (Oibbs). 

At  Chesterfield  the  crystals  are  sometimes  from  9  to  12  inches  ia  diam- 
eter.    At  Goshen  some  are  rose-colored. 

£.  Hitchcodk :  Geol.  Conn.  River ;  Am.  Jour.  Sci.,  let  series.  Vol.  VI. 
p.  222. 

1824.  BeryL    Near  Goaheu  Center. 

Found  with  white  augite  on  north  road  irom  Goshen  Center,  more  than 
1  inch  in  diameter. 
Ibid.,  Vol.  VII,  p.  30. 
(The  *'  white  augite  "  is  spodumene.) 

1824.  BeryL    Norwich,  Chester. 

One-half  mile  west  from  Pitchers  Bridge,  Norwich  (now  Huntington), 
near  mass  of  white  rocks  to  be  seen  from  the  bridge ;  one  crystal  5  inches 
in  diameter  and  crossed  by  another  at  45^ . 

Chester,  in  aggregate  of  carbonate  of  lime,  chlorite,  and  feldspar.  Yel- 
lowish-green to  white. 

£.  Emmons:  Min.  Loc. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  YII,  p. 254. 

(The  second  citation  is  problematical.  This  aggregate  occnrs  at  the 
emery  mine  associated  with  long,  yellowish-green  prisms  of  epidote.) 

1824.  BeryL 

Six-sided  prisms  and  amorphous.  Often  fine,  delicate  green;  up  t4)  5 
inches  in  diameter.  In  granite  in  Chester  and  Norwich  (Emmona).  Also 
in  similar  and  larger  crystals  in  Worthington,  sometimes  whitish. 

C.  Dewey :  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  43. 

1825   Topaz  (?).    Goshen. 

^'Portion  of  .^a  crystal  nearly  an  inch  in  diameter,  perfectly  limpid, 
although  when  lying  in  its  bed  it  has  a  delicate  green  tinge  which  is 
occasioned  by  the  greenish  crystals  of  mica  which  lie  around.  Fracture 
in  one  direction  straight,  in  others  conchoidal." 

E.  Hitchcock :  Ibid.,  VoL  IX,  p.  180. 

(Afterwards  called  goshenite.) 

1825.  Fyrophysalite. 

*^Dr.  Wright,  of  Goshen,  pointed  out  to  me  a  mineral  at  the  looality  of 
indicolite,  etc.,  which  he  informed  me  was  denominated  by  Mr.  NuttaU 
the  variety  of  topaz  described  by  mineralogists  under  the  above  name. 
Its  color  is  white,  tinged  with  green,  and  on  hot  iron  it  phosphoresces  very 
distiuctly  with  a  yellowish-green  light  and  loses  its  color.  It  is  opaqae, 
or  only  slightly  translucent.  It  is  distinctly  crystallized,  but  from  the  few 
specimens  I  obtained  I  could  not  determine  the  form." 

£.  Hitchcock :  Loc.  Min.,  Am.  Jour.  Sci.,  1st  series,  Vol.  IX,  p.  21. 

(Afterwards  called  goshenite.) 

1825.  Iolite(?).    Goshen. 

From  the  Barrus  looality.    Full  description  given. 

C.  U.  Shepard :  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  395. 

1825.  BeryL    Norwich  (HuntiDgtoii).    In  the  north  part  of  the  town. 

In  granite,  a  locality  extraordinary  for  the  regularity,  transparency,  and 
fine  green  color  of  the  crystals,  which  occur  from  one-fonrth  to  4  inches  in 
diameter.  One  superb  crystal  found  in  the  earth  near  by  4^  inches  in 
diameter  and  (3  inches  long,  with  smooth  and  brilliant  faces  and  rich  green 
color. 

C.  U.  Shepard :  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  607. 

(This  crystal  was  destroyed  with  the  Shepardj[^Hf^|io^.j)OOQlc 
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1827.  BeryL    Goshen,  Chesterfield. 

lu  granite  veins,  2  to  3  inches  in  diameter  and  5  to  6  inches  lon^.  ^ 

A.  Nash :  Lead  mines  of  Hampshire  County ;  ibid.,  Vol.  XII,  p.  259. 

1828.  BeryL    Norwich  (now  Huntington). 

**  Sought  location  *'  one  half  mile  MveBt  of  Pitchers  Bridge,  near  mass  of 
white  rocks  to  be  seen  from  the  bridge,  desci  'b.Hl  in  Robinson's  Catalogue. 

No  such  white  rooks  can  be  seen  west  of  the  bridge,  but  a  conspicuous, 
protruding  mass  of  granite  to  the  north;  in  this  only  one  or  two  crystals 
of  beryl  occurred.     It  appeared  also  near  the  north  line  of  the  town. 

E.  Hitchcock :  Min.  Ex. ;  Am.  Jour.  Sci.,  Ist  ueries,  Vol.  XIV,  p.  219. 

1835.  Beryl.    Chesterfield. 

One  foot  in  diameter. 

£.  Hitchcock :  Geol.  Mass.,  p.  506. 

1838.  Fhenakite.    Goshen. 

''  My  first  knowledge  of  the  American  mineral,  which  I  take  to  be  phen- 
akite,  was  acquired  about  fourteen  years  ago,  during  a  visit  to  the  tour- 
maline locality  in  Goshen  (on  the  farm  of  Mr.  Weeks)  in  company  with 
Mr.Nuttall  and  the  late  I>r.  Hunt,  of  Northampton.  My  first  impression 
was  that  it  belonged  to  iolite,  an  opinion  I  afterwards  changed  in  favor  of 
the  species  beryl,  under  which  name,  I  believe,  it  has  generally  passed  in 
cabinets  ever  since.  It  should  be  remarked,  however,  that  it  was  referred 
by  some  collectors  for  a  time  to  topaz."    Described. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  1st  series,  Vol.  XXXIV,«p.  330. 

(Afterwards  called  goshenite.) 

1841.  Beryl.    Pelhani. 

lu  gneiss  in  Pelham ;  a  rather  handsome  yellow  beryl;  not  abundant. 
£.  Hitchcock :  Geol.  Mass.,  p.  638. 

1841.  BeryL    Goshen,  Chesterfield,  Norwich. 

'*Many  localities  which  yield  few  and  not  rich  specimens.''  Several 
places  in  Goshen . 

At  the  Weeks  farm  occurs  a  mineral  of  a  rose  color,  but  usually  hyaline, 
which  was  formerly  described  as  »  rose  beryl.  Professor  Shepard  has, 
however,  more  recently  described  this  mineral  as  the  phenakite. 

Am.  Jour.  Sci.,  Ist  series,  Vol.  XXXIV,  p.  330. 

Dr.  F.  Tanmau,  of  Berlin,  Prussia,  to  whom  I  sent  specimens,  says  that 
"  it  seems  not  to  be  identical  with  the  phenakite  from  the  Ural  and  from 
Tramont  [Framont],  and  I  wish  particularly  to  have  more  of  it  for  a 
chemical  analysis." 

Chesterfield  and  Norwich.  Beryls  of  great  size,  but  poor;  Norwich. 
In  northwest  part,  very  good;  in  Williamsburg  and  Worthington,  quite 
elegant;  also  Warwick. 

£.  Hitchcock :  Geol.  Mass.,  p.  703. 

1842.  Fhenakite.    Goshen. 

''A  new  examination  of  the  sp.  gr.  satisfies  me  that  it  is  not  phenakite; 
sp. gr.,  275-276,  too  low  for  phenakite;  slightly  superior  to  beryl,  also 
slightly  harder." 

C.  U.  Shepard :  Am.  Jour.  Set.,  1st  series,  Vol.  XLIII,  p.  366. 

1844.  Ooshenite.    Goshen. 

C.  U.  Shepard:  Treatise  Min.,  2d  ed.,  Part  I. 

1844.  BeryL    {Beryllus  hexagonm,)    Goshen  and  Chesterfield. 
J.  D.  Dana:  Sys.  Min.,  p.  393. 
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1845.  Gk)8henite.    Goshen. 

"  I  agree  that  goshenite,  in  the  absence  of  well-detennined  erystalSy 
rather  than  for  the  i^ant  of  a  good  analysis  (as  yon  snggeet),  occnpies  » 
precarious  position  among  my  list  of  species.'' 

C.  U.  Shepard:  Reply  to  critique  on  mineralogy;  Am.  Jour.  Sci.;  lat 
series,  Vol.  XLVIII,  p.  174. 

1845.  Oosheaite.    Goshen. 

''A  crystal  of  this  snbeta&ce  lately  obtained  by  me  at  the  locality  shows 
so  nearly  the  angles  of  beryl  as  to  remove  all  probability  that  these  min- 
erals can  be  shown  to  be  crystallographically  distinct." 
C.  U.  Shepard :  Various  mineralogical  notices,  ibid.,  p.  176. 

1854.  Ooshenite.    Chesterfield. 

Analysis  proved  it  to  be  beryl. 

J.  W.  Mallet:  Am.  Jour.  Sci.,  2d- series,  Vol.  XVII,  p.  ISO. 

1866.  BeryL    Northfield. 

One  mile  northeast  of  village,  on  land  of  Simeon  Lyman.  In  vein  of 
graphic  granite  in  mica-schist.  Abundant  crystals  up  to  10  inohes.  Pale 
greenish- white;  tabular,  oo  P,  0  P. 

Also  on  Northfield  Mountain  on  road  to  Irving,  in  southeast  comer  of 
the  town. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series.  Vol.  XLII,  p.  2iB, 

1876.  "Berylite.     Variety,    aquamarine.    Chesterfield;    rose-colored 

and  white.    (Goshenin)  Goshen." 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College. 

In  this  publication  Professor  Shepard  proposed  a  new  noBMMcietare. 
The  teiminatiou  in  was  to  be  used  for  varieties  not  yet  cfStablished  fts 
valid,  ine  for  good  varieties,  ite  for  species.  The  system  has  not  been 
adopted. 

1877.  BerjrL    Blandford. 

Dark-colored  and  poor.     Field  north  of  church. 

1879.  BeryL    Chesterfield. 

At  spodumene  location.  Barms  farui,  near  Goshen.    Small  green  crystals 
in  coarse  masses  at  Chesterfield  Hollow. 
A.  A.  Julien:  Ann.  N.  Y.  Acad.  Sci.  Arts.,  Vol.  I,  p.  319. 

1882.  Beryl. 

Fine  crystals  have  been  found  by  Mr.  J.  T.  Ames,  of  Chicopee,  in  the 
granite  veins  in  the  Monsoii  quarry. 
Mr.  W.  N.  Flint,  private  communication. 

1882.  BeryL    Blandford. 

A  fine  crystal  16  inches  long  and  12  inches  in  diameter  was  obtained  at 
the  feldspar  quarry  of  the  Puntoosnc  lint  mills  and  presented  to  the 
Amherst  College  cabinet  by  Mr.  F.  L.  Nason. 

1882.  BeryL    Northfield. 

In  Brush  Mountaiu  at  tourmaline  bicaliiy.  Crystals  up  to  3  inches 
across,  bluish,  oil-green  to  colorless ;  largest  13  inches  across,  78  to  80 
pounds;  0  P,  oo  P.  In  some  the  prisms  are  molded  into  i>oints  at  one  end 
by  intercrystallization  with  muscovite.  Also  found  at  colnmbite  locality 
at  John  Moody's  and  east  of  gulf  road,  iu  granite.  Discovered  by  Mr. 
M.  A.  Brown. 

Collection  of  W.  E.  Webster,  Northfield. 
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1885.  BeryL    Huntington,  Norwich  Hill. 

lu  extensive  blasting  at  the  spodiimene  ledge,  done  for  me  by  Mr.  F.  L. 
Nftson,  only  a  lew  small  prisms  and  irregular  pieces  were  found,  molded 
among  other  minerals.    Of  a  redd ish-y fellow  color. 

1890.  BeryL    Goshen. 

Rude  crystals  more  than  a  foot  across,  in  gmnite  north  of  the  brook 
entering  Lily  Pond.    Discovered  by  Mr.  Alvan  Barms. 

1890.  BeryL    Goshen. 

Two  beantifnl  rose-colored  beryls,  over  an  inch  across,  have  been  found 
at  Goshen,  Mass.,  and  are  in  the  Gibbs  cabinet  at  Yale  Univerbity.  v 

George  F.  Knnz:  Gems  and  precious  stones  of  the  United  States,  p.  92. 

BIOTITB. 

1823.  Made.    Chesterfield. 

'^According  to  Mr.  Nuttall,  the  foliated  mineral  occurring  so  abundantly 
in  the  mica-slate  in  Chesterfield,  etc.,  being  usually  inserted  in  small 
bronze-colored  plates' nearly  at  right  angles  to  the  bedding,  may  be  niacle." 

£.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series.  Vol.  VI,  p.  227. 

1824.  Black  mica.    Pelham. 

Fine  specimens. 

C.  U.  Shepard:  Min.  Loc,  ibid.,  Vol.  Vni,  p.  235. 

1838.  Black  mica.    Brimfield, 

Six-sided  tables  with  iolite,  good;  1^  miles  northeast  of  village,  on 
Warren  road,  near  Samuel  Patrick's. 
J.  W.  Foster:  Ibid.,  Vol.  XXXIIl,  p.  400. 

1841.  Mica. 

Described  as  a  constituent  of  *' spangled  mica-slate,''  with  expression  of 
uncertainty  as  to  its  nature.  Small  bronze  plates  at  right  angles  to 
bedding;  brittle  and  inelastic. 

£.  Hitchcock :  Geol.  Mass.,  p.  594. 

1852.  Ottrelite.    Near  Goshen. 

Abundant. 

C.  U.  Shepard:  Min.,  p.  161. 

(This  is  the  biotite  forming  the  spangles  of  the  '' spangled  mica  slate.'O 

1866.  Aatrophyllite.    Northfield. 

'*  Black-lead  mine,"  on  land  of  Mr.  Piper. 
C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  248. 
(It  is  not  cited  in   Shepard's  Catalogue  of  Minerals  of  1^76,  and  is 
biotite.    See  1886.  Graphite,  under  Graphite.) 

1866.  Biotite.    Chester. 

'*  I  examined  a  specimen  of  the  dark-green  micaceous  mineral  which  I 
took  to  be  chlorite  (the  coruudophyllite  of  Shepard),  and  from  its  purity 
expeated  to  get  a  very  accurate  idea  of  its  composition,  but  in  the  very 
commencement  of  the  investigation  it  was  found  to  be  well-characterized 
biotite."  Occurs  on  surface  of  indianite  (Shepard)  in  small,  thin,  mica- 
ceoos  crystals  perpendicular  to  surface;  dark  green. 
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1866.  Biotite— Continued. 

Analy$%8. 

SiOi 39.08 

AI2O3 15.38 

MgO 23.58 

FeO 7.12 

MnO 0.31 

K.2O 7.50 

Na,0 2.63 

HiO 2.24 

Fl 0.76 

98.60 
J.  L.  Smith:  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  91.    This  is  the 
**  Aringe  rock  "  mica  aftorwaril  named  eucblorite  b  '  Shepard. 

1868.  FhyUite  (Ottrelit^).    Goshen,  Plaiufield,  Chesterfield. 
Dana,  Min.,  p.506. 

1870.  Corundophyllite.    Pelham. 

Inclosing  corundnm,  at  the  asbestos  mine. 

J.  H.  Adams,  class  of  70,  Amherst  College.  Am.  Jour.  Sci.,  2d  series. 
Vol.  XLIX,  p.  271. 

(This  is  biotit«,  and  is  't>ptically  negative,  with  decided  biaxial  char- 
acter. ) 

1876.  Euchlorite  (Shepard).    Chester. 

Occurs  in  a  layer  several  inches  thick  on  both  sides  of  an  extensive 
vein  of  nlbite  (should  be  oligoclase)  6  to  12  inches  thick — *'  fringe  rock." 
Description  given. 

Analysis, 

SiO, 35.51  to  38. 46 

FeO 15.52 

AUO3 6.80 

HO 6.10 

MgO  (dif.) 38.07 

100.00 
C.  U.  Shepard :  Contrib.  to  Min.,  p.  2  (sep.  pub.). 

1876.  Ripidolite  (Clinochlore).    Pelhara. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  4. 
(Refers  to  the  above  citation.) 

1876.  Euchlorite  (Shepard).    Chester. 

Un  seul  axe  n<^gatif  comme  les  biotites.  Cette  composition  ^tantcelle 
d'un  mica  magu^sien  comme  la  biotite  du  V<58uve;  T'euchlorite  de  M. 
Shepard  u*est  point  uue  esp<^ce  particuli<^re,  mais  une  simple  vari^t^  de 
mica. 

Analyaia. 

SiO.2 39.55 

FeO 7.80 

A1,0., 15  95 

MgO 22.25 

Alkali 10.35 

H,0(lo8s) 4.10 

100.00 
M.  F.  Pisani :  Comptes  Reudus.  Vol.  LXXXIII,  p.Ji^eo  oy  GoOglc 
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1876.  Biotite. 

Great  sheets,  larger  than  one's  hand,  of  jet-black  shining  biotit'O  oconr 
iu  coarse  granitoid  portions  of  the  gneiss  of  the  Monson  quarry. 

1876.  Ottrelite.    Chesterfield. 

A  slide  of  the  ''  spangled  mica-schist "  is  inclnded  in  the  series  of  slides 
to  illustrate  rook-forming  minerals,  sold  by  Prof.  A.  A.  Julien  and  labeled 
ottrelite. 

1887.  Biotite.    Goshen. 

The  so-called  ottrelite  or  phyllite  of  the  spangled  mica-schist  is  optically 
uniaxial,  negative,  has  the  browu  absorption  colors,  and  all  the  properties 
of  biotite.  It  occurs  abundantly  in  the  '^  calciferons  mica-schisf  (the 
Conway  schists)  and  in  the  Devonian  schists  at  Bernardston  in  small, 
elongate  crystals  set  transversely  to  the  foliation,  as  a  result  of  later  pres- 
sure. It  shows  abundant  gliding  planes  from  pressure,  and  is  inelastic 
only  when  weathered.  It  is  loaded  with  coaly  matter  and  other  impuri- 
ties in  the  center  and  is  free  from  inclusions  in  the  outer  portion. 

1891.  Biotite.    Bncklaiid. 

In  fine,  large  crystals  in  coarse  granite  south  of  Harris's  soapstone  quarry. 

1892.  Biotite.    Pelham. 

The  wide  fringe  of  deep  bronze-colored  biotite  in  aggregated  scales  sur- 
rounding the  mass  of  olivine  rock  at  the  asbestos  mine  is  discussed  in  the 
monograph  on  the  area. 

1892.  Phyllite  (nnder  Ottrelite).     <<  Goshen,  Chesterfield,  Plainfleld, 
etc." 

The  mica  of  the  spangled  mica-schist  is  still  retained  in  this  relation, 
and  reference  is  made  to  the  fact  that  Wolif  has  found  a  similar  mica  in 
the  Hoosac  schists  to  bo  in  part  ilmenite. 

£.  S.  Dana:  A  System  of  Mineralogy,  p.  642. 

1895.  Biotite.    Gosbeii. 

The  following  analysis  was  ma<le  on  material  carefully  selected  by  me 
from  a  cypLcal  specimen  of  the  ''spangled  mica-schisf  from  the  northern 
part  of  Goshen.  The  analysis  was  made  in  the  laboratory  of  the  Survey 
by  Mr.  George  Steigcr.  The  water  determination  was  made  by  Dr.  Arthur 
J.  Hopkins,  of  Amherst  College. 

SiOa 36.96 

TiO. 91 

AljOa 21.15 

Fe.Os 2.80 

FeO *15.54 

CaO 23 

MgO 7.87 

KgO 7.47 

Na^O 1.00 

H,0 2.93 


96.86 


**  Determiuatiou  unBatisfactory,  owing  in  tli(3  large  amount  of  inaolable  residue. 
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BITUMINOUS  COAL.    . 

1835.  Bitniniiioiis  coaL    Sunderlaiui,  South  Hndley,West  Springfield. 
In  ooarse,  gray,  niicuceoas  Bandstoue  and    in  bituminous  ttkaie  nod 
"  marlite.''    The  qnestion  of  finding  coal  in  workable  quantity  is  dieciuaed 
at  length. 
E.  Hitcbcook :  Geol.  Mass.,  pp.  43, 227. 

1841.  Bitnmiiioiis  coal.    Sunderland,  at  Whitmores  Ferry.    In  the 
north  part  of  South  Hadley. 

On  the  north  bank  of  the  Weetfield  River,  in  West  Springfield,  mt  ^MiV 
neag"  (now  Mitaneague)  Falls.  It  ocours in  the  iform  of  BDiall  and  irregn- 
lar  yeins,  the  coal  also  being  filled  with  numerous  thin  veins  and  crystalli- 
zations of  calcareous  spar. 

Jnalyni, 

Volatile  matter  ( water  and  bitumen; 22. 00 

Carbon 77.97 

Earthy  residuum 0.03 

100.00 
E. Hitchcock:  Geol. Mass., p.  138. 

BORNITE. 

1823.  Vari^iatod  pyritoxia  copper.    Montague. 

Sparingly  disseminated  in  calcareous  spar  in  sandstone  of  the  coal 
formation.    Island  at  Turners  Falls. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI, 
p.  231. 

1825.  Purple  copper.    Chesterfield. 

With  green  feldspas. 

C.  U.  Shepard :  Min.  Loo. ;  Am.  Jour.  Sci.,  1st  series.  Vol.  IX,  p.  48. 

1841.  Variegated  copper  ore.    Chesterfield. 

Is  said  to  have  been  found  in  the  Chesterfield  granite. 
E. Hitchcock:  Geol. Mass., p. 704. 

1891.  Bomite.    Charlemont. 

Back  of  S.  G.  Turner's  honse  in  chlorite-schist,  disseminated  in  grains  as 
large  as  a  pea.    (Hawley.) 

Near  C.  Colby's  house.  Large  grains,  an  inch  across,  surrounded  by 
malachite.  One  specimen  in  cubes.  In  quartz  veins  in  chlorite-schist.  A 
pit  has  been  dug,  and  the  ore  is  said  to  assay  $6  per  ton  goldj  $2.50  silver. 

breun:5^erite. 

1844.  Breimnerite.    See  Dolomite. 

BROOKITE. 
1865.  Brookite.    Chester. 

**  Rarely  attends  diaspore  and  corundophyllite.'* 

C.  U.  Shepard:  Am.  Jour.  Sci.,  2d  series.  Vol.  XL,  p.  123. 

1865.  Brookite.    Chester. 

A  few  crystals  with  diaspore.  C^OOCjlp 

C.  U.  Shepard :  Report  of  Chester  Emery  Mine,  p.^lS!     ^  ^J^^g i^ 
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1S66.  RutUe,  or  Brookite. 

With  diaspore.  "Professor  Sbepard  thinks  he  has  sufficient  evidence 
to  prouounce  it  brookite/' 

J.  L  Smith:  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p. 92. 

UM.  Brookite. 

I  hare  examined  the  best  collections  of  Chester  minerals,  but  have  never 
aeeo  brookite  among  them.  The  crystals  studied  by  Shepard  were 
destroyed  in  the  baming  of  his  collection  at  Amherst. 

OALOITE. 

1810.  Carbonate  of  lime.    Southamptou  lead  mine. 

B.  Silliman :  Brnce's  Min.  Mag.,  Vol.  I,  p.  64. 

1818.  Carbonate  of  lime.    Southampton  lead  mine. 

Yellowish  crystals. 

A.  Eaton:  Southampton  adit;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  137. 

1818.  Laminated  calcareous  spar.    Deerfield,  east  of  academy. 

E.  Hitchcock :  Geol.  Deerfield.,  ibid.,  Vol.  I,  p.  115. 

1823.  Calcareous  spar.    Chester. 

Beautifully  crystallized  (Emmons). 
J.Porter:  Min.  Loc.,  ibid.,  Vol.  VI, p. 246. 

1823.  Calcareous  spar.    Boathampton. 

'' A  dodecahedron  (hog-toothed  spar).  A  short  six-sided  prism  termi- 
nated by  three-sided  pyramid;  same  prism  with  all  solid  angles  trun- 
cated.'' 

Deerfield  and  Greenfield,  in  greenstone ;  Leyden  and  Conway,  rhombs  in 
coarse  limestone. 

E.  Hitchcock:  Geol.  Conn.,  ibid.,  p.  211. 

1823.  Satin  spar. 

''In  bituminous  shale  with  ichthyolites  at  Sunderland." 
E.Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  8ci.,  Int  series,  Vol.  VI,  p. 
296. 

1823.  Argentine.    Southampton  lead  mine. 

**  Undulated,  not  parallel  laminte,  of  a  pearly  shining  luster,  often  of  a 
beautiful  silvery  white.  Sometimes  it  is  in  thin  plates  which  intersect 
and  form  small  cells,  containing  crystals  of  calcareous  spar.  It  occurs  on 
very  compact  granite,  and  is  also  associated  with  fetid  quartz.  Is  pure 
CaOCO,." 

Anahjs^is. 

COa 41.00 

CaO 54.00 

8iO« '. 3.25 

MgO,FeO 75 

99.00 
Professor  Dewey :  Ibid.,  p.  333. 

1824.  Carbonate  of  lime.    Chester. 

With  chabasie  and  stilhito,  1  mile  east  of  meetinghouse. 

Six-Bided  tables.  Hat  tables,  six-sided  prisms. 

£.  Emmons :  Min.  Loc,  Am.  Jour.  8ci.,  1st  series,  Vol.  VII,  p.  255. 
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1824.  Argentine.    Southampton. 

The  argoDtiue  from  the  Southampton  mine  occurs  also  grayish;  it  is 
beautifully  pfaoflph orescent  on  hot  iron;  the  light  a  bright  and  strong 
yellow. 

The  mineral  has  been  found  in  abundance  at  Williamsburg  iu  consider- 
able masses.     Of  a  beautiful  pearly  luster  and  laminated. 

Professor  Dewey :  Additional  notices  of  argentine,  ibid.,  p.  248. 

182i.  Calcite.    Chester. 

Crystals  in  mica-slate,  six-sided,  table  truncated  in  all  its  angles,  ter- 
minated by  planes;  lenticnlar  from  deep  truncation  of  above  six-sided 
prisms  and  six-sided  pyramid.  Hexahedral  prism  so  truncated  in  alter- 
nate planes  of  extremities  as  to  form  pentagonal  sides  terminated  by 
three  pentagonal  faces.  Granular,  highly  crystalline.  In  layers  in  mica- 
schist.    (Emmons.) 

C.  Dewey :  Geol.  Berkshire  County;  Am.  Jour.'Sci.,  1st  series.  Vol.  VIII, 
p.  32. 

1824.  Fibrous  limestone.    West  Springfield. 

Fibrous  in  fine  red  sandstone. 
E.Emmons:  Ibid.,  p.  34. 

1824.  Argentine. 

That  at  Williamsburg  decrepitates. 
C.  Dewey:  Geol.  Berkshire,  ibid.,  p. 34. 

1825.  Fibrous  limestone  (satin  spar).    West  Springfield. 

Falls  of  Agawam  River,  forming  perpendicular  veins  one-fourtb  to  one- 
half  inch  thick  in  red  sandstone  slate.  Calcareous  spar  in  veins  in  green- 
stoiiC;  and  sometimes  embedded  iu  amethyst. 

Emerson  Davis:  Min.Not.;  ibid.,  Vol.  IX,  p.  252. 

1825.  Fi80lite(?).     In  large  quantity  on  Cbicopee  River,  Springfield. 

Robinson's  Cat.,  p.  71. 

1825.  Argentine.     Williamsburg. 

''We  have  recently  discovered  the  locality  of  argentine.  It  occurs  in 
largo  masses  of  a  superior  quality.  I  think  some  pure  masses  will  weigh 
tons.'* 

letter  of  Mr.  Morris  Dwight:  Am.  .Jour.  Sci.,  Ist  series,  Vol.  IX,  p.  176. 

1827.  Argentine.    Northampton. 

Northwest  comer  of  Northampton,  passing  into  Williamsburg,  near 
galena  vein.     With  calcite  and  fluor  xiseudomorphs. 
A.  Nash:  Lead  mines  of  Hampshire  County,  ibid..  Vol.  XII,  p.  257. 

1835.  Argentine.    Westliamptou  (northeast  part,  not  Williamsbarg). 

Attached  to  south  end  of  mass  of  granite  are  fragments  of  mica-alate 
and  micaceous  limestone  much  contorted.  Part  of  latter  changed  into 
argentine  by  the  action  of  the  granite. 

E.  Hitchcock :  Geol.  Mass.,  p.  307. 

1835.  Fibrous  limestone. 

In  new  red  sandstone.  Fibrous,  up  to  1  inch  thick,  in  shale  on  Weet- 
field  River  in  West  Springfield,  and  at  SundeVland.  Stalactites  at  Sunder- 
land Cave,  on  east  of  Mount  Toby,  several  inches  thick. 

Ibid.,  p.  231. 

1835.  Carbonate  of  lime.    Southampton  lead  mine. 

in  distinct  crystals;  a  dodecahedron  composed  of  two  six-sided  pyra- 
mids; a  short  six-sided  prism  acuminated  by  three  faces;  also  some  with 
solid  angles  of  prism  truncated;  delicate  straw-yellow.     {^ r\r\r%]c> 

Ibid.,  p.  502.  "^'9  "^°  °y  VjUU^  l^ 
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1844.  Calcareous  spar.    {Calcialus  rhombohedrtis.)  (Argeutine.)    Wil- 
liamsburg, Soathanipton. 
J.  I>.  Dana:  Sys.  Min.,p.246. 

1882.  Calcite.    Deerfield. 

Of  the  minerals  which  sncceed  to  the  prehnite,  calcite  and  datolite  are 
the  most  important  and  most  abundant,  and  generally  replace  each  other 
in  different  veins.  In  some  a  large  development  of  calcite  occurs  with 
mnch  axinite;  in  others  an  equally  large  development  of  datolite. 

Excepting  quartz,  all  the  minerals  enumerated  above  as  inclosures  in 
prehnite  occur  as  inclosures  in  the  calcite  which  follows  it,  and  when 
pieces  where  the  latter  is  abundantly  developed  are  thrown  in  acid 
and  the  calcite  nearly  dissolved  away,  specimens  of  great  beauty  are 
obtained,  the  delicate  frostwork  of^enite,  cbalcopyrite,  epidote,  and  the 
black  stout  axinites  being  set  off  against  the  brilliant  luster  of  the  etched 
calcite,  the  whole  being  sprinkled  over  with  minute  pale-green  dodeca- 
hedra  of  fluor.  It  occurs  abundantly  in  distinct,  crystals  and  drnsy  sur- 
faces over  the  prehnite; —  }  R  small  with  rounded  edges;  V  bristling  over 
large  surfaces ;  R*^,  OR,  4  R  oo  R,  R^,  with  curved  and  striated  faces;  R" 
with  deeply  striated  faces  and  often  distorted;  R^  —  ^  R<^  tbe  first  striated 
parallel  to  —  ^R,  and  the  former  either  acuminate  or  truncated  by  a  single 
face  of  R.  Other  delicately  suspended  forms  had  at  one  end  a  single 
broad  face  of  R  aod  rose  in  a  group  of  sharp  scnlenohedra  at  the  other  end. 
Everywhere  the  crystals  were  small  and  affected  tbe  most  elongate  forms 
with  rounded  edges  and  rounded,  striated,  and  distorted  faces,  as  if  to 
imitate  as  closely  as  possible  the  prehnite  with  which  they  were  associ- 
ated, while  on  the  datolite  the  forms  2  R  or  —  2  R,  K  invariably  appear  in 
large  perfectly  transparent  crystals  up  to  18  mm.  in  length,  and  with  a 
luster  equal  to  that  of  the  datolite  itself. 

B.  K.  Emerson:  The  Deerfield  dike  and  its  minerals;  Am.  Jour.  Sci., 
3d  series,  Vol.  XXIV,  p.  352. 

1882.  Calcite.    Northamptx)n. 

Half  a  mile  below  Smith's  Ferry,  in  trap  tuff. 

Large  cavities  filled  with  a  fine  white  crystallization  in  scalenohedra 
(R%  R)  15  mm.  long. 

The  same  forms  occur  also  in  Delaney's  quarry  farther  south,  near  the 
north  line  of  Holyoke. 

1886.  Argentine.    iN'orthampton. 

In  granite  on  road  from  Leeds  to  Haydenville. 

1886.  Argentine.    !N'orthampton,  at  quarry  south  of  W.  N.  Moore's, 

east  of  Florence. 

Quartz  pseudomorph  after  argentine. 

1887.  Calcite.    Soutliampton  lead  mine. 

On  quartz;  R^  and  R,  R',  with  rounded  faces;  wine-colored  crystals 
12  mm.  long.    Also  in  large  white  opaque  cleavage  faces. 

Hatfield  lead  mine  R^  twinned  on  O.  Three-fourths  inch  long,  opaque 
white,  R  with  edges  beveled  by  R^  1  inch  across.  Is  the  oldest  mineral  in 
the  vein  at  both  mines. 

1889.  Calcite.    Bardwells  Ferry. 

West  side  of  river  in  cut  of  canal  railroad.     South  side  of  river,  150  rode 
west  of  Bardwells  Station. 
IP,  twinned,  parallel  to  0,  1  inch  long. 
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1889.  Calcite  after  Bait     West  Springfield. 

In  black,  sbaiy  sandstone  above  dam  on  the  Westfield  River,  weetof  ihe 
town. 

Hopper-shaped  cubes  of  salt,  one-half  to  three-fourths  of  an  inch  acrosa, 
which  had  been  enveloped  in  the  b/ack  shale,  have  been  replaced  bj  fine- 
-grained white  calcite,  and  show  on  surface  in  white  crosses,  squares,  and 
triangles.    Have  been  called  chiastolite,  octnhedrite;  and  spinel. 

Specimen  kindly  given  by  Mr.  J.  S.  Diller.  The  full  history  of  this 
interesting  psendomnrph  is  given  under  Salt. 

1890.  Calcite.    Loudville,  Southamptou,  lead  mine. 

Now  altered  into  liuionite;  x  P,  —  i  R;  5  mm.  long.    On  qaartz. 

18d0  Satin  spar.    Chicopee. 

Fine,  fibrous  calcite,  in  broad  veins,  in  new  red  sandstone,  below  dam 
near  month  of  Chicopee  River. 
Analysis  by  C.  L.  Upton,  class  of  1891,  Kmherst  C«)llege: 

CO, 42.26 

CaO 53.59 

FejOa 1.30 

MgO 1.25 

Insoluble 1.15 

99.55 
Sp.gr 2.73 

1890.  Concretions. 

Irregnlar  concretions,  septaria,  occur  in  abundance  in  the  upper  shalea 
of  the  Trias  abont  Springfield  and  Chicopee. 

Very  regular  and  varied  forms  occur  abundantly  in  the  Champlain 
clays,  especially  in  the  banks  of  the  river  in  Hadley  and  Montague. 

1891.  Calcite.    Chester.    Emery  mine. 

Form  R;  also  same  twinned  parallel  to  —  ^  R  on  magnetite. 

1891.  Tofaceous  incnistation  from  tube  of  artesian  well   at   Soatli 
Hadley. 

Analysis  by  C.  L.  Upton: 

CO, 38,21 

CaO 46.79 

MgO 5.46 

Fe,Oa dO 

Insoluble 5. 51 


96.77 
CASSITEEITE. 

1825.  Pyramidal  tin  ore.    Chesterfield. 

Mohs.  Min.,  Vol.  II,  p.  387.     Haldiuger's  ed.,  Edinburgh. 
1829.  Oadde  of  tin.    Goshen. 

At  the  tourmaline  locality  a  single  hem  i  tropic  octahedron  weighing  abont 
50  grains. 

K.  Hitchcock :  Tin  iu  Massachusetts;  Am.  Jour.  Sci.,  1st  series  Vol.  XVI, 
p.  188. 
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1832.  Tin.    Gosben. 

"  I  am  able  to  say  with  perfect  confidence  that  thin  int'eresting  mineral 
exists  in  Massachusetts,  but  can  add  little  more.  I  found  only  a  single 
crystal  of  its  o^cide,  weighing  50  grains.  But  this  I  myself  dug  from  a 
block  of  granite  in  the  northeast  [northwest]  part  of  Goshen,  and  on 
reducing  it  to  metallic  tin  it  corresponds  in  every  respect  with  that  metal 
from  England.  I  have  never  been  able  to  find  any  more  specimens. '^ 
.  £.  Hitchcock :  Geol.  Mass. ;  Am.  Jour.  8ci.,  Ist  series,  Vol.  XXII,  p.  62. 

1835.  Oadde  of  tin.    Gosben. 

''The  single  crystal  was  an  octahedron  with  square  base,  though  the 
measurement  of  several  angles  did  not  agree  with  those  given  in  the 
books." 

£.  Hitchcock:  Geol.  Mass.,  p. 509. 

1841.  Oadde  of  tin.    Gosben,  iiortbwest  part. 

''In  the  sixteenth  volume  of  the  American  Journal  of  Science  I  have 
given  a  particular  account  of  the  single  crystal  of  oxide  of  tin  which  I 
found  several  years  ago  at  the  well-known  locality  of  several  interesting 
minerals  in  the  northwestern  part  of  Goshen;  octahedron  with  square 
base.    It  occurs  also  in  the  granite  of  Chesterfield.'' 

E.  Hitchcock :  Geol.  Mass.,  p.  706. 

1843.  Osdde  of  tin.    Cbesterfield. 

Stated  to  exist  in  Chesterfield  (in  Haldinger's  edition  of  Mohs)  in  '*'  small 
groups  of  black  twin  crystals/'  and  in  Dana's  description.  An  analysis 
(by  Hayes)  here  first  given:  Crystals  P, oo  P  oo — no  twins. 

J.E.  Tescheuiacher:  Description  of  the  oxyde  of  tin, at  the  tourmaline 
locality,  Chesterfield ;  Trans.  Assoc.  Am.  Geol.,  Vol.  I^  p.  296. 

1862.  Cassiterite. 

Now  frequently  fonnd  in  the  granite  of  the  adjoining  towns  of  Goshen 
and  Norwich  (Huntington). 
C,  U.  Shepard:  Am.  Jour.  Sci.,  2d  series.  Vol.  XXX VII,  p.  407. 

1882.  Cassiterite. 

I  have  seen  very  fine  crystals  from  Chesterfield  (25  mm.  long,  wedged  in 
interstices  of  tourmaline)  in  W.  E.  Webster's  collection  at  Northfield,  and 
fine  specimens  are  preserved  in  the  Shepard  collection  in  Amherst  College. 

CELESTITE. 

1835.  Sulphate  of  strontia.    West  Springfield. 

Radiated,  ou   fetid  Triassic  limestone  in  West  Springfield.    Sp.  gr.  4. 
In  blowpipe  test  melts  and  tinges  flame  red. 
E.Hitchcock:  Geol. Mass.,  p. 232. 

1858.  Celestine.    Holyoke.    Meacbaiii's  quarry. 

In  Triassic  sandstone. 

£.  Hitchcock:  Catalogue  of  State  Museum  in  Kep.  of  State  Board  of 
Agriculture,  App.^  part  xx,  No.  107. 

CEEUSSITE. 

1823.  Carbonate  of  lead.    lu  cavities  of  the  matrix  of  the  lead  mine 
at  Southampton. 

White,  mixed  with  yellow;  decrepitates  and  yields  lead.      It  occnrs 

.  crystallized  as  follows:  Two  six-sided  pyramids,  united  at  their  bases  and 

deeply  truncated  at  their  apices,  14  faces;  six-sided  prism,  terminated  by 

fonr-sided  pyramids,   2  of  the  faces  enlarged,  14  faces;  tabular  prisms 

with  bovelment  on  the  edges.     These  tables  frequently  cross  each  other. 

E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  V©1.^^;^^4. 
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1825.  Carbonate  of  lead.    Loudville  iniDe,  Southampton. 

Crystallized  in  right  rhombic  prisms;  green  carbonaoeoas  from  infil- 
trated malachite.  Earthy,  carbouaceoos,  reddish-brown,  massive,  and  dia- 
seminated. 

C.U.Shepani:  Min.Loc.;  ibid.,  Vol.  IX,  p.  249. 

1835.  Carbonate  of  lead.    Southampton. 

E.  Hitchcock :  Geol.  Mass.,  p.  507. 

1841.  Carbonate  of  lead.    Southampton. 

E.  Hitchcock :  Geol.  Mass.,  Final  Rep.,  p.  705. 

1885.  Cemssite.    Manhan  lead  mine,  Loudville. 

A  cavity  in  quartz  5  cm.  across,  formerly  tilled  by  calcite — the  qnarti 
having  penetrated  the  cleavage  of  the  calcite  on  enveloping  it — is  lined  by 
fine  crystals  5  mm.  long,  which  strikingly  resemble  qoartz  crystals  in  the 
development  of  their  faces;  they  have  adamantine  luster,  translacent, 
and  are  pale  topaz  color;  on  them  rest  two  larger  crystals  of  a  later  gen- 
eration, 23mm.  long,  exteriorly  colored  like  the  others,  interiorly  flesh 
colored,  verging  on  pink.  Also  beautiful  six-rayed  penetration  twins 
occur,  as  in  fig.  599  of  Dana's  Treatise  on  Mineralogy. 

The  smaller  crystals  mentioned  above  have  the  form  P,  oo  P,  0  P,  pene- 
tration twins  of  two  individuals;  the  larger  x  Pdb»iPob,P,  oo  P  3;  the 
domes  horizontally  striated  and  curving  into  each  other. 

The  specimen  is  in  the  Clark  collection  of  Smith  College. 

1892.  Cemasite.    Leverett,  Hatfield. 

Occurs  rarely  in  the  baryta  veins  on  quartz  and  galena,  forms  P  (111), 
2  P  Ob  (021),  and  stellate  twins. 

CHABASITE. 

1818.  Chabasie.    Deerfield. 

Considerably  abundant  crystals  up  to  one-fourth  inch  occur  in  veins  of 
greenstone,  both  in  goodes,  on  balls  of  zeolite,  on  chalcedony,  and  on  lamel- 
lar qnartz. 

£.  Hitchcock  :  Geol.  Deerfield ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  114. 

1823.  Chabasie.     In  cuboidal  crystals  at  Chester  (Emmons). 

J.Porter:  Loc.Min.,  ibid.,  Vol.  VI,  p.  248. 

1823.  Chabasie.    Deerfield. 

''  Hundreds  of  specimens  have  been  obtained  at  this  place.    To  procure 
them,  however,  requires  much  labor." 
E.  Hitchcock :  Geol.  Conn.  River,  ibid..  Vol.  VI,  p.  224. 

1824.  Chabasie.    Chester. 

Cuboidal  crystals  one- fourth  inch  across.      Straw-yellow  and  white; 
fissures  and  veins  in  mica  slate  I  mile  east  of  meetinghouse  in  Chester. 
E.  Emmons :  Min.  Loc,  ibid..  Vol.  VII,  p.  254. 

1844.  Chabazite.    {Chabazitut  rkombohedrus.)    Chester. 

J.D.Dana:  Sys.  Min., p. 340. 

1882.  Chabazite.    Middlefield. 

On  arenaceous,  black  mica-schist;  coating  surface  with  wine-yellow 
rhombohedrons  one-eighth  inch  across. 

1882.  Chabasite.    (Haydenite.)    Chester. 

Crystals  all  simple,  beautifully  striated  and  aggregated,  intergrown  with 
stilbite  on  dark-gray  mica-schist,  three-sixteenths  of  an  inch  across.  The 
finest  specimens  were  destroyed  in  the  burning  of  the  Shepard  collection. 
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1882.  Chabasite.    Gheapside,  Deerfield. 

At  Cheapside  it  occurs  in  small,  pellucid  rhombohed  ra  with  delicately 
striated  faces.  Crystals  1  mm.  in  length.  It  rests  always  upon  the  trap, 
and  never  upon  the  heulandite  with  which  it  is  associated,  though  when 
they  come  in  contact  the  latter  penetrates  the  chabazite  and  is  the  older 
mineral. 

Farther  southeast  of  Old  Deerfield  it  occurs  in  the  same  association. 
Most  of  the  specimens  agree  in  all  respects  with  those  already  descri1>ed, 
but  are  whitened  and  opaque  from  incipient  decomposition.  Rarely  much 
larger  crystals  occur,  which  are  6  to  8  mm.  in  length.  These  are  quite 
fresh,  the  faces  of  good  luster,  but  faceted  in  a  very  intricate  manner, 
indicating  that  the  twinning  by  which  the  apparent  rhombohedra  are 
built  up  has  reached  here  an  unusual  complexity.  The  crystals  arc  com- 
monly  twinned  on  0,  nnd  in  three  cases  very  perfect  twins,  composition 
face  R,  occur,,  both  halvcH  being  developed  to  perfect  rhombohedra.  In  a 
single  instance  the  apex  of  a  crystal  is  replaced  by  t  hree  large,  deeply 
striated  faces  of  a  flatter  rhombohodron,  apparently  ^  R.  The  strite  run 
parallel  to  the  combination  edge  of  R  and  ^  R,  and  are  plainly  formed  by 
the  oscillatory  combination  of  i  R  and  0.  The  character  of  the  face  did  not 
allow  accurate  measurement.  In  thin  fissures  it  incrusts  broad  areas,  pro* 
ducing  a  tessellated  surface  made  up  of  a  great  number  of  flattened  crystals 
showing  each  a  single  face  of  R,  the  ad^jacent  ones  being  in  twin  position 
and  the  whole  reflecting  the  light  together  like  a  single  face  of  a  very 
large  crystal. 

B.K.Emerson:  The  Deerfield  dyke  and  its  minerals;  Am.  Jour.  Sci.,  3d 
series,  Vol.  XXIV,  p.  359. 

1887.  Chabazite.    Monsoii.    Flint's  quarry,  north  end. 

On  horizontal  joint  surfaces  on  hornblendic  gneiss  bands  in  the  biotite 
gneiss;  broad  surfaces  of  minute,  aggregated,  colorless  rhombohedra, 
1  mm.  across,  followed  by  stilbite. 

1890.  Chabazite.    Greenfield. 

Occurs  in  small  colorless  rhombohedra  at  the  quarry  opened  in  the  west 
bluff  of  the  trap  for  road  material.  It  is  just  below  the  lookout  on  the 
crest  of  the  range. 

1891.  Chabazite.    West  Northfield.    Wood  road  west  of  E.  L.  Hol- 

ton's. 

On  fissures  of  Bernardston  (Devonian)  mica-schist.  Broad,  thin  squares 
one-half  inch  across,  formed  by  the  development  of  rhombohedra  in  a  nar- 
row space;  striated;  buff  color  from  decomposition. 

1891.  Chabazite.    Buckland. 

In  large,  colorless  rhombohedra  in  fissures  in  biotite  gneiss,  at  the  quarry 
on  the  railroad  near  Shelburne  Falls. 

1892.  Chabazite.    Chester.    In  amygdaloid. 

K.  8.  Dana:  6ys.  Min.,  p.  592.    Should  be  '*  in  mica-schist.*' 

CHALCOCITE. 

1887.  Chalcocite.    Southampton  lead  mine. 

In  large  masses ;  rare;  surrounding  chalcopyrite  in  layers  8  to  10  mm. 
thick,  and  itself  surrounded  by  chryHocolla. 

1888.  Harrisite.    Manhau  lead  mine,  Loudville. 

In  thick  black  coating,  having  when  thin  a  blue  tarnish^oiivgal^^. 
Both  the  above  in  the  Clark  collection  in  Smith  College. 

BuU.  126 i 
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CHALOOPYRITB. 
1810.  Copper  pjrrites.    Loadville. 

B.  Silliman:  Brace's  Joar.,  Vol.  I,  p.  68. 

1818.  Copper  pjrrites.    Greenfield.    Bauks  of  Oonnecticut  Biver. 

£.  Hitchcock:  Oeol.  Deerfield;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  115. 

1823.  Pyritons  copper.    Southampton,  Leverett,  Deerfield,  Green- 
field. 

*'At  Leyerett  lead  mine,  amorphons.  At  Deerfield  and  Greenfield,  in 
veins  in  ^eenstone  and  sandstone. 

*'  At  Southampton  lead  mine,  where  it  occurs  amorphous  and  crystallized 
in  regular  keti*ahedrons,  which  are  insulated  on  calcareous  spar.  For  the 
specimens  containing  these  crystals  I  am  indebted  to  Dr.  David  Hunt." 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  231. 

1826.  PyritouB  copper.    Westfield. 

"In  bituminous  marlite." 

£.  Davis:  Rocks  and  minerals  of  Westfield,  ibid.,  Vol.  X,  p.  215. 

1832.  P3rritoa8  copper.    Montague.    On  southern  island  at  Turners 
Falls. 
Rich,  and  in  considerable  quantity. 

E.  Hitchcock:  Geol.  Mass.,  p.  62;  also  Am.  Jour.  Sci.,  Ist  series,  YoL 
XXII,  p.  61. 

1832.  P3rritoa8  copper.    Leverett,  Southampton. 

£.  Hitchcock :  Geol.  Mass. ,  p.  507. 

1838.  Snlphnret  of  copper.    Bussell,  farm  of  J.  Gould. 

In  vein  with  blende  and  galena. 

E.  Hitchcock :  Eoon.  Geol.  Mass.,  p.  127. 

1841.  PjrritouB  copper.    Greenfield. 

"One  vein  on  bank  of  Connecticut  River,  100  rods  below  mouth  of  Fall 
River,  the  other  a  mile  lower  down;  both  several  feet  wide;  in  trap  and 
sandstone ;  gangue,  sulph-baryta  and  tqadstone ;  green  carbonaceoaa  and 
pyiitons  copper. 

On  the  south  island  at  Turners  Falls  a  vein  of  pyiitons  copper  of  rich 
quality  and  in  considerable  quantity.  Indeed,  several  varieties  of  the 
sandstone  rocks  there  seem  to  be  impregnated  with  copper." 

£.  Hitchcock :  Geol.  Mass.,  p.  203. 
1805.  Chalcopjrrite.    Chester  emery  mine. 

Few  grains  in  margarite ;  upon  joints  of  gneiss  near  the  vein,  with 
malachite. 

C.  IT.  Shepard :  Report  Chester  emery  mine,  p.  12. 

1882.  Chalcopyrite.    Greenfield,  Gheapside,  Gill. 

Occurs  disseminated  in  particles  in  the  trap,  in  the  prehnite,  and  in  the 
oalcite  above  (the  latter  rarely  in  tetrahedra  up  to  2  mm.  in  length).  In 
cavities  in  the  prehnite,  and  in  minute,  iVesh-looking  striated  tetrahedra  in 
caloite.    Also  on  botryoidal  diabantite  and  in  the  '^  chloroph»ite  "  in  GUI. 

B.  K.  Emerson:  Deerfield  dyke;  Am.  Jour.  Sci.,  3d  series,  Vol.  XXIV» 
p.  350. 

1883.  Chalcopjrrite.    Turners  Falls.     Island  in  river. 

There  was  a  very  fine  rich  specimen  in  the  Shepard  coUection,  destroyed 
by  fire  in  1883. 
1888.  Chalcopyrite.     Davis,  Rowe. 

ShippcMl  i\H  ail  ore  from  the  D.-ivis  mine,  disag^jl|^^fl^VJ\X^^-  Min. 
Resources  of  U.  S.  for  1887,  p.  742.  ^ 
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CfllASTOLITE. 


See  Andalusite. 


See  Prochlorite. 


CHLORITE. 


OHLORITOID. 


1865.  Masonite  (the  variety  near  to  ottrelite).    Chester. 

Is  abundant  at  many  places  in  the  emery  yein  on  the  North  Mountain. 
C.  U.  Bhepard :  Am.  Jour.  Sci.,  2(1  series,  Vol.  XL,  p.  123. 

X865.  Ottrelite  (ma»onite,  chloritoid).    Chester  emery  mine. 

Belongs  to  the  same  group  as  margarlte.  In  disseminated  scales  of  a 
dark,  blackish-green  color,  whose  breadth  is  rarely  more  than  one-fourth 
of  an  inch.  They  present  considerable  resemblance  to  mica,  but  vhen 
seen  on  weathered  surfaces  of  the  veins  or  ou  open  joints  of  the  rock  are 
easily  distinguished  by  their  greater  hardness  and  want  of  elasticity.  It 
is  chiefly  confined  to  the  stony  emery,  i.  o.,  the  chloritoidal  rock  or  sub- 
stance of  the  vein.  Over  20  per  cent  FeO,  6  per  cent  H^O.  It  stands  in 
relation  to  mica  somewhat  as  emery  does  to  corundum. 
C.  U.  Shepard :  Report  Chester  emery  mine,  p.  10. 

1876.  Chloritoidite.    Chester. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  4. 

The  biotite  in  transverse  plates  in  the  spangled  mica-schist  has  often 
been  called  ottrelite  (phyllite,  Thomson,  in  Dana's  Mineralogy).  See  cita- 
tions under  Biotite. 

CHLOROPII^ITE. 

1825.  Chlorophaeite.    (J.  W.  Webster.) 

Additions  to  the  cabinet  of  minerals  at  Cambridge  presented  by  Rev. 
Mr.  Hitchcock;  greenstone  containing  rounded  nodules  of  a  dark-green 
color,  which  on  examination  I  find  to  be  chlorophselte. 

J.  W.  W. :  Bost.  Jour.  Phil.,  Vol.  Ill,  p.  610. 

1826.  Chlorophaeite.    Turner's  Falls,  Gill. 

"Trap  rocks  about  Turner's  Falls,  in  Gill.  (Determined  by  J.  W.  Web- 
ster. )  Is  in  radiating  masses,  pea  to  bullet  size,  several  frequently  united. 
Sometimes  cavities  partly  tilled  with  calcite.  Newly  broken  yellowish- 
green  or  dark  bottle-green,  sometimes  semitrausparent ;  darkens  on  expo- 
sure; this  is  obvious  in  one-half  hour  in  sunlight;  in  a  few  hours  is  nearly 
black,  and  then  radiated  structure  becomes  less  and  less  distinct  and  in 
some  black  specimens  is  scarcely  to  be  discerned;  at  surface  all  nodules  are 
changed  to  black,  dark-green,  or  the  dull  muddy-green  of  steatite,  and  the 
same  an  inch  or  more  into  the  rock.  Some  specimens  are  of  dark-cinna- 
mon color,  others  long  exposed  become  covered  with  a  rusty  powder;  it  is 
so  soft  as  easily  to  be  scratched  by  the  finger  nail.  Occurs  80  rods  below 
the  falls  on  the  north  side,  and  20  to  30  rods  above  the  mouth  of  Fall 
River.  To  be  distinguished  from  chlorite  (delessite),  which  is  in  folia. 
The  chlorophft^ite  is  in  minute  acicular  needles.'' 

E.  Hitchcock :  Am.  Jour.  Sci.,  Ist  series.  Vol.  X,  p.  393. 

1835.  Chloropheeite. 

"  It  appears  to  be  decomposed  mesotype." 

C.  U.  Shepard :  Min.,  1st  ed.,  Vol.  II,  p.  125.      Digitized  by  GoOglc 
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1841.  CUorophaeite.    GiH. 

"  ThiH  mineral  when  the  rock  is  first  broken  is  of  a  dall-green  color,  but 
after  a  few  hours'  exposure  it  becomes  nearly  black ;  after  long  ezpoBare, 
however,  some  specimens  assume  a  dark-brown  color.  For  the  most  part, 
the  nodules — often  half  an  inch  and  sometimes  more  than  an  inch  in  diam- 
eter— exhibit  a  fibrous  structure,  the  fibers  radiating  from  one  or  mora 
centers  in  the  same  nodnle.  The  mineral  is  easily  scratched  with  a  knife, 
and  the  powder  is  of  a  dull-green  color.  When  fractured,  however,  it 
appears  brittle,  and  sometimes  calcareous  spar  is  inclosed  in  the  chloro- 
phaeite,  but  very  rarely  are  the  nodules  hollow.  If  I  mistake  not,  in  one 
or  two  instances  I  have  observed  a  foliated  structure  in  the  specimens; 
associated  with  prehnite,  chlorite,  and  pyritous  copper;  the  rock  only 
slightly  amygdaloidal." 

E.  Hitchcock :  Geol.  Mass.,  p.  660. 

1852.  CUorophaBite. 

stands  in  close  connection  with  chlorite  or  green  earth. 
C.  U.  Shepard :  Min.,  3d  ed.,  p.  151. 

1878.  Chlorophseite.    <'Gill,  iu  Massachusetts,  and  Tamers  Falls,  in 
Connecticut."  . 

P.Groth:  Min.  Col.,  Strasburg,  p.  258. 
(Turner's  Falls  is  in  Gill.) 

1882.  Products  of  the  decomposition   of  prehnite  (chlorophseite  of 
Hitchcock). 

The  mineral  chlorophante,  described  by  Macculloch  iu  1825,  but  not 
analyzed,  proves  now,  from  the  analysis  of  Heddle,'  to  be  of  very  different 
composition  from  the  highly  hydrated  protoxide  of  iron  silicate  analyzed 
by  Forchhammer,  with  which  it  has  been  associated.  It  is  a  magneaian 
peroxide  of  iron  silicate,  with  about  25  per  cent  of  water,  sometimea 
aluminous,  and  it  approaches  thus  more  nearly  to  diabantite,  from  which 
it  difiers  mainly  iu  the  peroxidation  of  the  iron  and  in  containing  double 
the  quantity  of  water. 

In  1825  President  Hitchcock  discovered  a  mineral  '4n  the  trap  rocka 
about  Turners  Falls,  in  Gill,  Mass.,^  which  Prof.  J.  W.  Webster,  of  Harvard 
University,  pronounced  to  be  the  chlorophaate  of  Macculloch."  The 
description  given  by  President  Hitchcock  agrees  so  exactly  with  that  of 
Macculloch  and  Heddle,  and  the  rapid  blackening  of  the  mineral  ia  so 
peculiar,  that  the  reference  was  very  natural,  and  I  think  correct. 

On  examining  slides  of  the  ''smoked''  ]>rehnite'  last  described,  its 
radiated  needles  were  in  the  center  colorless  and  perfectly  fresh,  and  con- 
tain in  abundance  scales  of  diabantite,  with  remarkably  strong  diohroiam 
brown-green  to  black.  Although  the  smoky,  black  mass  resembled  closely 
an  amygdule  of  the  chlorophteite,  its  great  hardness  and  the  cryataUine 
surface  proved  it  to  be  prehnite,  and  the  peculiar  striation  dependent  upon 
the  arrowhead  twinning  was  quite  as  characteristic.  Toward  the  oater 
surface,  however,  the  mass  softened  rapidly  and  could  be  readily  impressed 
by  the  finger  nail,  and  under  the  microscope  the  libers  were  seen  to  change 
quite  rapidly  iuto  an  amorphous  or  fine,  scaly  material  of  red-brown  color, 
showing  faint  aggregate  polarization,  but  no  dichroism.  Farther  in  among 
the  clear  needles  portions  of  the  mass  have  all  the  needles  likewise  stained 
brown  superficially.     On  examining  President  Hitchcock's  original  speci- 


1  Trans.  Royal  Soc.  Edinburgh,  Vol.  XXIX,  p.  84. 
■Am.  Jour.  Sci.,  let  series,  VoL  X,  p.  393, 
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1882.  Products  of  the  decomposition  of  prehnite — Continued. 

men,  No.  91  of  the  last  catalogue  of  the  Mas8acha8ett<ii  State  collection,* 
it  was  found  to  be  distinctly  radiated  from  several  centers,  the  fibres 
of  the  same  size  and  arrangement  as  those  of  the  fine  fibrous  prehnite, 
and  a  fragment  broken  from  the  specimen  gave  a  pale-green  powder  and 
scratched  apatite  without  difficulty.  The  cavity  in  which  it  is  found  is 
lined  first  with  the  foliated  diabantite,  then  follows  inwardly  chalcopyrite, 
chlorophseite,  the  latter  occupying  thus  the  same  place  as  the  prehnite  in 
the  unaltered  nodules. 

Under  the  microscope  traces  of  the  bright  quartz- like  polarization  and 
the  peculiar  striation  of  prehnite  could  be  clearly  seen.  The  latter  min- 
eral was,  however,  for  the  most  part  changed  into  a  red-brown,  indistinctly 
scaly  mass,  with  very  faint  polarization.  The  fibers  of  the  original 
prehnite  had  not  been  at  all  fused  together  or  changed  in  their  relation  to 
each  other,  and  nothing  was  interposed  among  them.  Other  nodules  com- 
pletely changed  showed  also  the  network  of  black  material  between  the 
needles.  In  specimen  No.  92  of  the  same  collection  with  H.  1.5,  the  fibrous 
structure  is  much  less  distinct  than  in  the  former  one;  both  are  of  the 
same  dull,  black  color,  but  under  the  microscope  it  is  seen  to  be  made  np 
of  the  same  faintly  scaly  red-brown  material  arranged  in  radiated  needles 
'  exactly  as  before,  but  now  showing  no  trace  of  the  further  presence  of 
unchanged  prehnite.  The  brown  material  is  not  to  be  distinguished  under 
the  microscope  from  that  which  results  from  the  change  of  diabantite, 
except  that  in  each  case  the  structure  of  the  original  mineral  is  retained. 

In  other  cases  the  change  of  the  prehnite  has  taken  another  course.  In 
the  variety  from  the  new  cutting  at  Cheapside,  where  the  lustrous  bars  of 
the  mineral  are  interwoven  with  minute  green  fluor,  the  bars  change 
toward  the  side  where  the  fissure  in  which  they  were  formed  opened  into 
the  main  vein,  gra<lual]y  into  a  pale-green  soaly  mass  which  retains  for 
a  distance  the  shape  of  the  bars  and  their  relation  to  the  fluor,  but  farther 
on  is  blended  into  a  pale-green  mass  with  satiny  luster,  which  looks  as 
if  it  had  been  worked  up  into  a  paste  and  dried  in  a  thin  layer  upon  the 
surface.  Similar  masses  are  found  abundantly,  especially  in  the  datolite, 
and  under  the  microscope  still  contain  fragments  of  fresh  unchanged 
prehnite. 

The  mineral  itself  is  under  the  microscope  seen  to  be  made  up  of  loosely 
aggregated  scales  and  to  show  a  bright  green  color  and  a  dichroism,  both 
like  that  of  diabantite.  It  is  apparently  hexagonal,  many  scales  remain- 
ing black  during  a  complete  revolution  between  nicols.  Its  lighter  color 
seems  to  be  the  result  of  its  different  aggregation,  and  the  powder  of 
both  is  of  the  same  light  green.  Prehnite  can  thus  change  into  a  mineral 
very  similar  to,  if  not  identical  with,  diabantite  (enough  pure  material  for 
an  analysis  could  not  be  obtained),  and  both  the  prehnite  and  the  common 
scaly  radiated  diabantite  change  into  red-brown  almost  amorphous  mate- 
rials which  can  not  be  distinguished  microscopically. 

I  have  assumed,  on  what  seems  good  grounds,  that  the  diabantite  which 
fills  the  fibrous  prehnite  so  often  was  formed  at  the  same  time  with  the 
latter,  and  it  often  shows  a  zonal  arrangement  in  the  prehnite  which  goes 
far  to  show  that  this  was  so,  and  in  the  specimens  the  two  eases'*  can 
be  easily  distinguished.  On  the  other  hand,  I  think  the  change  of  the 
prehnite  is  primarily  into  the  green  diabantite-like  mineral  and  through 


1  State  Board  of  Agricnli.  Report,  Vol.  VI,  Appendix,  p.  1^,  where  the  mineral  is  printed  "Cblo- 
rophocite/'  • 

*  That  of  the  diabantite  originally  inclosed  in  the  fresh  prehnite  and  the  similar  scaly  mineral  formed 
by  the  decomposition  of  the  latter.  uigmzeo  oy  ><j  y  w^  i>^ 
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1882.  Products  of  the  decomposition  of  prelinite — ContiDued. 

this  into  the  brown  peroxidized  substance,  and  that  the  instability  of  the 
first  or  protoxide  stadium  of  the  sabstance  is  the  condition  of  its  rapid 
change  from  green  to  brown  or  black  when  exposed  to  the  air.  Indeed, 
this  is  also  a  striking  characteristic  of  the  common  diabantite  itself,  and 
fresh  trap  specimens  lose  their  green  tint  and  soon  turn  brownish-black  if 
exposed  to  the  weather,  though  the  change  does  not  occnr  with  such 
remarkable  rapidity  as  in  the  case  with  the  prehnite-diabantite,  or  chloro- 
pha;ite.  Professor  Heddle  explains  the  sudden  change  of  color  by  shrink- 
age-cracking, due  to  partial  dehydration. 

B.  K.  Emerson :  The  Deerlield  dike  and  its  minerals ;  Am.  Jour.  Sci.,  3d 
series,  Vol.  XXIV,  p.  276. 

OHONDRODITE. 
1884;  Chondrodite.    MiddleAeld. 

Occurs  in  the  pre-Cambrian  limestone  at  the  mouth  of  Coles  Bruok,  at 

the  railroad  cutting,  west  edge  of  large  bed,  in  reddish   and  grayish 

•  grains  changing  into  serpentine.    It  can  also  be  found  at  various  plikces  in 

the  band  of  limestone  which  extends  from  this  point  north  to  the  school 

at  Factory  Hollow. 

CHROMITE. 

1820.  Chromate  of  iron.    OummiDgtoii. 

£.  Hitchcock :  Am.  Jour.  Sci.,  Ist  series,  Vol.  II,  p.  374. 

1823.  Chromate  of  iron.    At  Gummington  soapstone  quarry. 

Only  a  small  mass  has  as  yet  been  discovered. 

J.  Porter :  Min.  Not.,  ibid.,  Vol.  VI,  p.  248.  There  is  no  soapstone  qnarry 
in  Gummington.  The  quarry  in  Windsor,  cited  below,  which  is  near  the 
Gummington  line,  must  have  been  meant. 

1823.  Chromate    of  iron.    CummiDgton,   Middlefield  in  serpentine 

(Baton). 

Gummington,  well  characterized  and  almost  resembling  the  Baltimore 
chromate;  in  a  loose  mass  found  by  Dr.  J.  Porter. 

E.  Hitchcock :  Geol,  Gonn.  River,  ibid.,  p.  233. 

1833.  Chromate  of  iron.    Cumniiugton.    Blandford. 

''  While  the  second  edition  of  this  work  was  passing  through  the  press  I 
have  discovered  the  chromate  of  iron  in  serpentine  in  Blandford;  sx>eci- 
mens  4  to  5  pounds  weight." 

E.  Hitchcock :  Geol.  Mass.,  p.  52, 366;  also  Am.  Jour,  Sci.,  Ist  series,  VoL 
XXIV,  p.  397. 

1835.  Chromate  of  iron.    In  the  east  part  of  Windsor,  near  soapstone 
tjaarry,  in  serpentine. 

E.  Hitchcock:  Geol.  Mass.,  p.  363.  Gummington,  Blandford,  ibid., 
pp.  52,  369. 

1838.  Chromate  of  iron.    Chester. 

Report  of  Dr.  H.  Holland.  Appears  in  the  eastern  portion  of  the  serpen- 
tine; three  outcrops  5  to  18  inches  wide;  1,200  pounds  of  ore  obtained ; 
one  mass  pure,  <50  pounds;  trace  of  platinum.  GrO  52-d3,  FoO  33-35. 
Salts  prepared  from  it  are  in  the  State  coUection-uigi^izea  oy  ^^jk^k^^clk^ 

E.  Hitchcock:  Econ.  Geol.  Mass.,  p.  124,  ^ 
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1841.  Chromate  of  iron.    In  serpentine,  5  miles  northwest  of  Bland- 
ford,  on  Becket  road. 

TubercalouB  masses  rarely  as  much  as  a  foot  in  diameter ;  in  masses  a  few 
inches  in  diameter;  contains  30  per  cent  of  oxide  of  chrome  (Dr.  U.  Hol- 
land). A  few  miles  north  in  the  west  part  of  Chester,  near  the  railroad, 
on  branch  of  Westlield  River,  a  much  larger  vein  was  discovered  by  Dr. 
Holland.  It  is  situated  in  the  eastern  portion  of  the  serpentine,  perhaps 
900  feet  above  the  railroad,  where  it  cuts  through  the  serpentine,  and  on 
the  same  side  of  the  river.  Said  by  practical  chemists  to  afford  43  per 
cent  CrO  (HoUand). 

Analy9i8  {hy  Dr.  Hitcheoek). 

CrO 34.83 

Fa^Oa 50.rt6 

SiOi 9.27 

AI2O3 5.46 

100.00 
E.  Hitchcock:  Geol.  Mass.,  1841,  pp.191, 618. 

1882.  Chromite.    Pelham. 

From  the  serpentine  near  the  asbestos  mine.  In  grains  3  to  5  mm. 
in  diameter. 

CHRYSOCOLLA. 
1876.  ChrysocoUite.    (G.  tJ.  Shepard.)    Southampton  lead  mine. 

C.  U.  Shepard :  Cat.  of  Min.,  within 75  miles  of  Amherst  College,  p.  3. 

1888.  ChrysocoUa.    Manhan  lead  mine,  Southampton. 

In  layers  5  to  10  mm.  thick,  coating  cuprite  and  chalcopyrito ;  rare; 
finest  specimens  in  Clark  collection  in  Smith  College. 

CHRYSOLITE. 

1876.  Polhamine.    (G.  U.  Shepard.)    Pelham. 

''Singular  seams  and  masses,  sometimes  a  foot  thick  at  the  asbestos 
mine,  associated  with  bronzite  and  talcite ;  tough  and  so  not  serpentine ; 
lusterless;  powder  dark  greenish-gray;   H.  =5;   Gr.=2. 9 — 3.2.    B.  B. 
^    infnsible,  but  turns  cinnamon-red ;  not  decomposed  by  acids. 

Analysis. 

SiO, 38.40 

FeO 15.52 

Al,03 : 2.80 

H«0 ^ 3.40 

MgO(dif.) 39.88 


100.00 
C.  U.  Shepard :  Contrib.  to  Min.,  p.  3.     (Priv.  pub.) 

1876.  Pelhaxnine.    Pelham. 

Is  allied  to  chrysolite.  ^-^  , 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Aiiih^mt\<KtU6||Q|^b^ 
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1881.  OUvine.    Pelhain. 

The  black,  tough  masseH  at  the  Pelham  asbefltos  qnairy  called  pelhainine 
by  Shepard  prove  upon  microscopical  examiDation  to  be  a  colorless  chrrso- 
lite  in  intimate  mixture  with  chromite  and  other  oxides.  It  makes  the 
mass  of  an  immense  intrusive  neck  in  the  Becket  gneiss  as  the  principal 
jngredient  of  an  olivine  rock  which  contains  mnoh  magnetite  and  little 
bronzite  and  is  separated  irom  the  gneiss  by  a  broad  band  of  biotite,  anor- 
thite,  corundum,  and  apatite  of  so  mnch  special  geological  interest  thst 
it  is  described  at  length  in  the  forthcoming  monograph  upon  the  geology 
of  the  region. 

1883.  Olivine.    Shutesbiiry,  New  Salem. 

The  so-called  serpentine  masses  in  the  centers  of  these  two  towns  an 
largely  olivine,  in  the  same  position  in  the  gneiss  and  with  the  same 
associated  minerals,  in  part,  as  in  the  Pelham  locality.  In  all  these  loeali- 
ties  the  mineral  is  of  so  much  more  lithological  than  strictly  niineralo^- 
ical  interest  that  I  have  discussed  it  under  the  former  head,  as  indicated 
above. 

1883.  OHvine. 

A  pale  olive-green  olivine  in  crystalline  grains  .5  mm.  to  2  mm.,  snper- 
ficially  reddened  by  decomposition,  in  a  light-grny  amygdaloid  bowlder 
in  the  till  on  the  north  slope  of  Mount  Holyoke,  just  west  of  the  Notch. 

1884.  Pelhamine.    Pelham. 

Ihe  serpentinous  substance  called  pelhamine  by  Prof.  C.  U.  Shepard 
admits  of  a  good  polish  and  with  a  very  curious  effect. 

Knnz:  Precious  stones;  Min.  Res.  of  the  U.  8.,  1883-^,  p.  776.  Gema 
and  precious  stones,  1890,  p.  189. 

1885.  Olivine.    South  Hadley. 

I  have  never  with  certainty  detected  olivine  in  the  large  Holyoke  and 
Deerlield  diabase  beds,  but  in  the  later  volcanic  necks,  eepeoially  in  (hat 
north  of  Moodys  Comers,  small  brick-red  decomposed  olivines  are  quite 
frequent. 

CLlNOCHTX)RE. 

1879.  Clinochlore.    North  Blandford. 

In  coarse,  large,  foliated  m^isses  at  Bartholomew's  soapatone  qnany, 
Blandford. 

Similar  ooeutrence  at  Osborne's  soapstone  quarry.  Optically  positive. 
Quite  strongly  biaxial.  Dichroic  green  and  red;  weakly  so  withmiciw- 
scope.     Very  dark  green,  in  broad  plates  mnoh  cut  by  gliding  plithes. 

1889.  Clinochlore.    Chester. 

Psendomorph.    Mixture  of  epidote  and  clinochlore  after  horablenile. 

In  the  collection  of  E.  B.  Underbill,  formerly  of  Hallocks  Mills,  West- 
chester County,  N.  Y.,  which  was  bequeathed  to  Amherst  CoUege,  was  a 
specimen  labeled  ''Chloritoid  pseudoraorph  after  hornblende,  Chester. 
Mass."  This  collection  was  labeled,  as  ho  informed  me.  by  Mr.  J.  S.  C. 
Bailey,  who,  I  believe,  largely  formed  the  collection ;  and  as  Mr.  Bailey  has 
collected  extensively  in  Chester,  I  presume  h«  obtained  the  specimen 
there.  It  came  manifestly  from  the  cutting  near  the  railroad  station  from 
the  white  granular  quartzite,  containing  shining,  black  hornblende  blades, 
and  I  have  since  found  it  at  that  place.  These  are  here  changed  cen- 
trally into  pale  pistachio-green  granular  epidote  and  dark-green  cblorile 
having  the  optical  properties  of  clinochlore.  The  blades  are  above  u 
inch  long  and  one-third  of  an  inch  wide.  uigmzea  oy  ^^^jv^v^-a:  i^ 


nnmi.]  A   MINERALOGICAL   LEXICON.  57 

1892.  Clinochlore.    Orauge. 

Soapstone  qnarry  at  southwest  corner  of  Big  Tally  Mountain.  In  broad 
plates  of  clear  green  in  granular  dolomite  and  impure  talc.  Optically 
positive  and  nearly  uniaxial. 

COBALTITE. 

1820.  Arsenate  of  cobalt    Sturbridge,  Monsoii. 

Disseminated  iu  small  quantities  in  a  large  mass  of  hornblende  con- 
nected with  the  graphite  of  the  Sturbridge  luiue. 

In  hornblende  rock  in  Monson;  in  hornblende  rock  on  west  side  of  Con- 
necticut River  Dr.  Hunt  found  arsenide  of  cobalt. 

A.  £aton:  Index,  pp.  118, 139. 

1825.  Arsenate  of  cobalt    Monson. 

In  primitive  trap  in  small  quantity. 
A.  Katon:  Index;  Robinson's  Cat.,  i>. 61. 

(Ko  further  notice  of  this  mineral.  Much  whitish  pyrite  occurs  at  the 
Stnrbridge  mine  and  in  hornblende-schist  at  the  Monson  quarry.) 

COLOPHOKITE. 
See  Garnet,  1823. 

OOLUMBITE. 

1829.  Stanniferous  colnmbite.    Chesterfield,  Goshen. 

In  a  loose  stone  in  the  foundation  of  a  stone  fence  (at  a  little  distance 
from  the  south  end  of  the  tourmaline  ledge),  in  feldspar,  beryl,  and  mica, 
15  to  400  grains  in  size — 1,400  grains  iu  all;  sp.gr. 6.00;  crystal  figured; 
contains  columbic  acid,  tin,  iron,  manganese,  lime  trace. 

Also  at  Goshen,  at  Weeks's  farm,  and  4  miles  east  of  tirst  location  of 
Bpodnmene.    Small  imperfect  tabular  crystals  in  spodumene. 

C.  U.  Shepard :  Discovery  of  columbite  in  Chesterfield,  Muss. ;  Am.  Jour. 
Scl.,  Ist  series,  Vol.  XVI,  p.  220. 

1835.  Colnmbite.    Chesterfield,  Goshen. 

Chesterfield  tourmaline  locality.    Right   rectangular   prism,    sereral 
modifications;  two  places  in  Goshen  in  spodnmcne.     (Shepard.) 
E.  Hitchcock :  Geol.  Mass.,  p.  509. 

1835.  Colnmbite.    Chesterfield. 

The  columbite  of  Chesterfield  consists  of  the  oxides  of  columbium,  tin, 
iron,  manganese,  with  trace  of  lime.  More  distinct  crystals  (than  from 
Haddam),  and  of  greater  size,  come  from  Chesterfield. 

C.  U.  Shepard :  Min.,  1st  ed.,  Vol.  II,  p.  140. 

1841.  Columbite.    Chesterfield,  Goshen. 

At  ttmrmaline  locality  in  Chesterfield,  and  also  at  two  places  iu  Goshen, 
embedded  in  spodumene. 
£.  Hitchcock :  Geol.  Mass.,  p.  704. 

1844.  Colnmbite.    Chesterfield. 

Small  crystals;  brilliant,  transparent,  dark  ruby-red. 
J.  S.  Teschemacher ;  Boat.  Jour.  Nat.  Hist.,  Vol.  IV,  p.  502. 

1866.  Colnmbite.    Northfield. 

'*Sent  me  last  autumn  by  Mr.  M.  A.  Brown,  of  Springfield,  Mass. ;  found 
on  land  of  Mr.  Simeon  Lyman,  1  mile  northeast  of  village.  In  much  disin- 
tegrated graphic  granite  in  mica-slate;  tolerably  well  crystallized,  black 
and  shining;  sp.  gr.  6.5.  Nearly  identical  with  the  Bodenniais  variety. 
Supply  limited."  '  ^'9' '^^°  ^^  ^^^ql^ 

C.  U.  Shepard :  Am.  Jour.  Sci..  2d  series.  Vol.  XLII,  p.  248. 
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1876.  Colmnbite.    Northlield,  Chesterfield,  Gosben. 

C.  U.  Shepanl :  Cat.  of  Miu.  within  75  miles  of  Amherst  College,  p.  7. 

1882.  Columbite.    Nortbfield. 

In  granite  vein  in  lane  one-half  mile  east  of  John  Moody's  hoose.  Mr. 
M.  A.  Brown  got  $400  worth.  Also  with  beryls.  Beet  crystals  went  to  Pro£ 
George  A.  Brush. 

Good  crystals  in  W.  £.  Webster's  collection,  Northfield.  Locali^ 
exhausted. 

1883.  Columbite.    West  Chesterfield  Hollow. 

Crystals  1  inch  long;  striated  curiously,  as  if  molded  when  sof^ 
In  W.  E.  Webster's  collection,  Northfield. 

1886.  Colmnbite.    Northfield. 

Is  almost  a  tantalate,  with  57  per  cent  TasOs  and  27  per  cent  NbgOs, 
and  sp.  gr.  6.84.  Agrees  with  the  general  habit  of  columbite,  as  it  has 
the  same  faces,  and — in  so  far  as  one  can  judge  from  the  imperfect  meas- 
urements— the  same  angles.  The  crystals,  which  are  large  and  roagh, 
show  the  common  rectangular  habit  with  the  faces  a  (100),  ao  P  <x>;  h 
(010),  »  P  oo;  c  (001),  0  P;  m  (110),  oo  P;  z  (530),  oo  P  J  ;  k  (103), i  -P  oo; 
n  (163),  2/^6;  c:  k  =  20^^;  b:  z=63o. 

E.  S.  Dana :  Ueber  den  Columbit ;  Zeit.  Krys.,  Vol.  XII,  p.  266.  Abstract 
Am.  Jour.  Sci.,  3d  series.  Vol.  XXXII,  p.  386. 

COOKEITB. 
1879.  Cookeite.    Chesterfield,  in  cleavelandite. 

A.  A.  Julien :  Ann.  N.  Y.  Acad.  Sci.  Arts,  Vol.  I,  p.  351. 

1882.  Cookeite.    Chesterfield. 

Fine  specimen  in  W.  £.  Webster's  collection,  Northfield,  Mass. 

COPPER. 
1823.  Native  copper.    Whately. 

In  geest  on  the  limit  between  the  primitive  and  alluvial  soil,  and  about 
5  miles  from  the  secondary  greenstone  of  the  coal  formation.  The  piece 
weighs  17  ounces,  exhibits  imperfect  rudiments  of  octahedral  crystals  on 
the  surface,  and  is  incrusted  by  green  carbonate  of  copper.  The  cavities 
also  contain  a  very  little  red  oxide  of  copper. 

£.  Hitchcock :  Am.  Jour.  Sci.,  1st  series,  VoL  VI,  p.  230. 

1843.  Copper.    Whately. 

"The  first  piece  of  copper  was  found  along  the  line  of  junction  between 
the  sandstone  and  the  primary  rocks  in  a  plowed  field ;  the  second  piece 
2  miles  farther  to  the  west  among  the  hills.  I  incline  to  the  opinion  that 
neither  of  these  specimens  originated  in  the  trap  or  the  sandstone,  but  in 
the  primary  rocks  to  the  north  of  the  places  where  they  were  foaud. 
They  were  mostly  coated  by  the  green  carbonate  and  the  red  oxide  ( f ). 
The  last  specimen  was  partially  covered  also  with  crystals  of  quartz 
deeply  implanted.  The  extremities  of  these  have  all  been  broken  off  in 
efforts  to  cut  the  specimens  into  pieces,  but  their  lower  extremity  may 
still  be  seen  in  the  only  fragment  of  this  fine  specimen  which  can  now  be 
found  and  which  I  lay  upon  the  table  with  the  former  specimen  oninjuied." 

£.  Hitchcock :  Ann.  N.  Y.  Acad.  Sci.,  1843;  also  Am.  Jour.  Sci.,  Ist  series, 

Vol.  XL VII,  p.  323.  uigiiizeo  Dy  '^^J  v^  v^g  i^ 
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1843.  Copper — Continaed. 

The  word  geest  above  was  used  to  designate  the  drift  and  the  diluyial 
gravels. 

Similar  bowlders  of  copper  have  been  found  in  Connecticut  within  the 
limits  of  the  red  sandstone,  and  a  fine  specimen  is  preserved  in  the  Yalo 
College  cabinet.  Those  mentioned  above  doubtless  came  from  the  neigh- 
borhood of  the  trap,  apparently  reduced  by  it  from  older  copper  veins. 
It  is  hard  to  see  how  the  pieces  can  have  been  carried  south  10^  west  from 
the  trap  in  Greenfield  to  Whately  by  the  ice.  Perhaps  they  had  been  lost 
there  by  the  Indians. 

The  first  specimen  mentioned  above  is  in  the  mineral  colleotion  of 
Amherst  College.  There  are  several  cavities  upon  the  surface  ftom  which 
quite  large  crystals  apparently  of  calcite  have  been  removed. 

A  specimen  of  native  copper  is  in  the  museum  of  Amherst  College  having 
ibis  label  in  President  Hitchcock's  handwriting :  ''Native  copper  found  in 
drift  200  rods  west  of  the  meetinghouse  in  Whately,  and  on  the  farm  of 
Rufus  Dickinson,  and  presented  by  him  and  Dennis  Dickinson  to  the 
college  cabinet.    Weight,  2^  pounds." 

COKDIERITE. 

1835.  lolite.    Goshen. 

''  Stated  to  have  been  found  in  Goshen.     I  have  not  met  with  it.'' 

E.  Hitchcock:  Geol.  Mass.,  p.  507. 

Refers  to  the  **  goshenite ''  of  Goshen.     (See  nnder  Beryl.) 

1838.  lolite.    Brimfield. 

One-half  mile  northeast  of  village  on  road  to  Warren,  near  house  of 
Samuel  Patrick.  In  granite;  violet- blue;  no  crystals;  found  1835;  with 
molybdenite,  black  mica,  and  garnet. 

J.  W.  Foster:  Am.  Jour.  Sci.,  1st  series,  Vol.  XXXIII,  p.  399. 

(The  molybdenite  is  graphite.) 

1844.  lolite.    {Hyalus  Mcolor.)    Brimfield. 

J.  D.  Dana:  Sys.  Min.,  p.  406. 

1886.  Cordierite.    Brimlield,  Sturbridge. 

On  the  west  side  of  the  road  to  Warren,  and  near  the  town  line,  1  mile 
north  of  Elisha  Marsh's  house.  In  coarse  granite  associated  with  moon- 
stone-like orthoclase,  precious  garnet,  and  fibrolite;  deep  blue  to  color- 
less; in  granular  masses  up  to  the  size  of  a  robin's  egg.  Also  found  on 
the  top  of  Shumway  Hill,  in  Sturbridge,  by  G.  H.  Haynes,  of  the  class  of 
'87  in  Amherst  College,  in  larger  darker  masses  in  same  rock. 

1890.  lolite.    Brimfield. 

In  gneiss  with  andalusite. 

Knnz :  Gems  and  precious  stones  of  the  United  States,  p.  159. 

(Incorrect;  should  be  'Mn  granite  with  fibrolite"). 

18d2.  Cordierite.    Ware. 

In  the  first  cutting  south  of  the  station  on  the  Central  Railroad.  In 
deep-blue  granular  masses.  The  fibrolite  schist  is  here  full  of  veins  and 
twisted  lenses  of  pegmatite,  and  the  cordierite  is  contained  in  these  near 
their  borders,  and  at  times  rounded  blebs  of  the  deep-blue  mineral  are 
inclosed  in  the  chatoyant  carlsbad  twins  of  orthoclase. 
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CORUNDOPHYLLITE. 

1865.  Chloritoid.    Chester. 

C.  T.  Jackaon :  Am.  Jonr.  Sci.,  Vol.  XXXIX,  p.  87. 

1865.  Comndophyllite.    Chester  emery  mine. 

Miueral  uot  fully  analyzed.  Imperfect  examination  made  nxH>n  a  few 
grains  of  it  found  along  with  the  sapphire  of  Hnncombe,  N.  C,  lead  to  the 
conclnsion  that  it,  like  the  ottrelite,  is  a  silicate  of  alnmina  and  iron  with 
but  little  lime  and  magnesium.  Des  Cloizeanx  has  described,  it  as  one  of 
the  micaceous  minerals,  but  it  rather  appears  to  belong  to  the  clinochlore 
group.  Its  crystallization  is  near  to  mica;  H.~2-3.  Inelastic,  almost 
brittle;  in  color  and  in  the  arrangement  of  its  particles,  even  when  giving 
rise  to  a  slate,  as  it  often  does,  it  does  uot  resemble  the  well-known  min- 
eral chlorite.  It  is  of  all  others  the  most  abundant  gangne  mineral  of  the 
purer  varieties  of  both  emery  and  magnetite. 

C.  U.  Shepard :  Report  Chester  emery  mine,  p.  10. 

1865.  Comndophyllite.    Chester. 

Abundant ;  called  chloritoid  by  Dr.  Jackson. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XL,  p.  112. 

1866.  Comndophyllite.    Chester. 

Analysfs  (given  below  in  1868)  from  material  supplied  by  Prof.  C.  U. 
Shepard,  with  description;  referred  to  ferriferous  clinochlore  (ripidolite). 
F.Pisani:  Ibid.,  Vol.  XLI,  p.  394. 

1866.  Comndophyllite.    Chester. 

The  author  obtained  the  species  at  Chester  and  sent  a  specimen  to  Pro- 
fessor Shepard,  asking  if  it  was  his  corundophyllite.  On  being  informed 
that  it  was  he  then  analyzed  the  specimen.  It  proves  to  be  both  chemically 
and  physically  a  chlorite  of  the  variety  ripidolite. 

Atialysis, 

SiOj 25.06 

Al.Oa 30.70 

FeO 16.50 

MgO 16.41 

H,0 10.62 

99.29 
J.  L.  Smith :  Emery  mine  at  Chester,  ibid.,  Vol.  XLII.  p.  92. 

1866.  Chloritoid.    Chester. 

An  analysis  given  under  the  name  chloritoid,  which  is  criticised  by  DaDa 
as  incorrect. 
C.  T.  Jackson:  Am.  Jour.  Sci.,  2d  series.  Vol.  XLII,  p.  107. 

1866.  Corundophyllite.    Chester. 

In  a  letter  Professor  Shepard  claims  that  the  true  cornndophyUite  ia 
that  from  Asheville,  N.  C.  He  has,  however,  published  the  mineral  at 
Chester  as  corundophyllite. 

J.  D.  Dana :  Ibid.,  p.  269. 

1866.  Comndophyllite. 

Admits  the  chloritoid  of  Jackson  and  the  clinochlore  of  Smith  to  be 
clinochlore.  The  mineral  attached  to  the  fringe  rook,  and  analyzed  by 
Professor  Smith  and  found  to  be  biotite,  he  now  claims  to  be  corundophyl- 
lite, as  it  has  H.  =  1.5;  inelastic;  sp.  gr.  2.76.     Before  the  blowpipe  it 


hardens,  and  melts  with  difftculty. 

C.  U.  Shepard :  Ibid.,  p.  421.  uigmzeo  oy 
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1867.  Comndophyllite.    Gbester. 

Is  clinochlorey  optically. 

J.  P.  Cooke:  Some  American  chlorites;  Am.  Jour.  Sci.^  2d  seriea,  VoL 
XLIV,  p.206. 

1867.  Conmdophyllite. 

'*  Corandophyllite  it*  a  clinochlore  in  plates  or  crystals ;  bisectrix  posi- 
tive, inclined.'' 

Des  Cloizeaox :  Letter  to  Prof.  J.  D.  Dana;  ibid.,  pp.  258,  283. 

1868.  Conmdophyllite.  Gbester. 

Analysis  by  Prof.  J.  H.  Eaton.  Column  No.  1,  crystals  with  diaspora, 
rutile,  and  sapphire.  No.  3,  fringe  rock.  No.  2  is  by  Pisani.  Professor 
Shepard  states  that  he  supplied  the  same  material  for  Nos.  1  and  2. 


No.l.         No.  2.    1    No.  3. 

24.77            24.0  !      24.69 
25.52            25.9  i      28.52 
21.88:         22.7        21.86 
15.19             14.8         16.38 
11.98  1          11.9           (>) 

99.34            99.3  ■ 

1 

1  Not  detenuined. 


C.  U.  Shepard :  Ibid.,  Vol.  XLTI,  p.  257. 

Analysis  No.  3  of  the  fringe  rock  is  also  corandophyllite,  with  probably 
a  slight  error  in  the  Al^Oa  determination.  It  is  very  different  fh>m  the 
analysis  of  the  fringe  rock,  by  J.  L.  Smith,  which  is  given  under  Biotitei 
1866. 

1891.  Conmdophyllite.    Chester. 

In  an  elaborate  work  upon  the  chlorites,  Professor  Tschermak  describes 
the  mineml  fully  and  determines  its  optical  characteristics.  His  results 
are  mctde  the  basis  of  the  description  of  the  mineral  by  E.  S.  Dana  in  the 
new  edition  of  the  Manual  of  Mineralogy. 

G.  Tschermak:  Die  Chloritgrappe ;  Sitzungsberichte  d.  Akad.  Wien, 
XCIX,p.210. 

1894.  Conmdophyllite.    Chester. 

The  mineral  is  uniformly  the  oldest  in  the  veins  in  magnetite,  in  which 
it  occurs,  and  where  it  is  not  covered  by  later  growths  forms  surfaces  of 
hexagonal  prisms,  tapering  by  irregular  steps  from  the  larger  attached  end. 
It  is  followed  by  rutile,  corundum,  anorthite,  diaspore,  margarite,  and  cal- 
oite.  Its  growth  continnes  in  lessened  degree  through  this  series,  small 
crystalline  plates  being  perched  upon  the  corundum  blades  or  wholly 
inclosed  in  calcite,  where  it  is  followed  immediately  by  margarite;  broad 
sheets  of  it  run  up  between  the  laminie  of  the  margarite.  Some  very 
beautiful  crystals  of  dark-green  color  are  capped  by  colorless  or  pale 
aquamarine  colored  heads.  The  transition  is  sudden,  and  the  prisms 
below  have  colorless  centers.  The  heads  have  perfect  faces,  in  forms  like 
fig.  7,  p.  645,  in  the  new  edition  of  the  System  of  Mineralogy  (£.  S.  Dana), 
and,  like  it,  are  divided  into  irregular  twinned  segments.  They  are  almost 
uniaxial.  I  can  not  distinguish  these  pale-green  forms  from  amesite  (q  v. ), 
and  I  have  noted  the  apparent  passage  of  the  one  mineral  into  the  other. 
The  material  seemed  perfectly  fresh.  uigmzeo  oy  ^«^j  v^ K^pc  l^ 
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COEUNDUM. 
1865.  Emery.    Chester. 

First  announcement  with  description  and  analyses.    Considers  it  a  dis- 
tinct species.    FeO^AlaOs. 
C.  T.  Jackson :  Am.  Jour.  Sci.,  2d  secies,  Vol.  XXXIX,  p.  87. 

1865.  Conmdnm.    Chester. 

White  massiye  cornndum  in  veins  one-half  inch  wide  oconrs  traTersing 
massiye  emery.  The  latter  mineral  at  Chester  is  exceedingly  nniform  in 
composition  and  may  be  regarded  as  an  alominate  of  protoxide  of  iron; 
FeOjAlaOs. 

C.  U.  Shepard:  Am.  Jour.  Sci.,  2d  series,  Vol.  XL,  p.  123. 

1865.  Conmdnm.    Chester. 

Bare ;  only  in  seams  one-half  to  three-fourths  inch  thick,  though  many 
1  foot  square;  grayish  white,  highly  crystalline,  like  that  from  the  Car- 
natic;  in  granular  and  compact  emery. 

C.  U.  Shepard :  Report  of  Chester  emery  mine,  p.  9. 

1865.  Emery.    Chester. 

(a)  No  perfect  crystals;  coarsely  massiye  or  in  large  separate  indlTidii- 
als  up  to  one-half  inch  across ;  perfect  cleavage  and  striae ;  reddish-brown 
with  faint  coppery  luster;  0.5,  higher  sp.  gr.  than  corundum;  abrading 
power  ^ ;  magnetic,  FeO, AI2O3. 

(ft)  Grahnlar,  flattened  grains  one-eighth  to  one-half  inch  in  oomn- 
dophyllite;  formed  from  fusing  of  grains. 

(c)  Compact,  very  fine  grained,  tough,  massive,  harsh  dark-brown,  faint 
violet-blue  tarnish  in  wedge-shaped,  contorted  masses  or  elliptical  balls  5 
to  10  inches  across. 

(d)  Emery  magnetite,  massive  magnetite,  containing  emery  harder  and 
tougher  than  magnetite,  and  has  purple  tarnish. 

(«)  Stony  emery— the  general  substance  of  the  vein,  or  the  chloritoidal 
rock — slaty,  tough,  greenish-gray,  very  heavy,  10  to  20  per  cent  emery. 
C.  U.  Shepard :  Report  Chester  emery  mine,  pp.  6-8. 

1865.  Emerite.    Chester. 

''And  he  (Dr.  Jackson)  has  suggested  that  it  be  considered  a  distinct  spe- 
cies in  place  of  being  included  under  corundum.  (Note. — Should  it  here- 
after be  found  proper  to  separate  emery  fVom  corundum,  the  name  emerite 
ought  not  to  be  an  unsuitable  designation  for  the  new  species.)  His  oon- 
clofiion  would  obviously  be  acquiesced  in  were  it  not  for  the  strong  resem- 
blance in  8 tries  and  cleavage  between  the  emery  and  common  corundum, 
making  it  impossible  for  us  to  separate  the  substances  crystallographically 
from  one  another.  It  would,  however,  be  singular  if  two  minerals  differ- 
ing so  widely  in  their  other  physical  qualities  should  be  specifically 
identical." 

C.  U.  Shepard :  Report  Chester  emery  mine,  p.  6. 

1866.  Emery. 

Dissents  from  the  opinion  of  Messrs.  Jackson  and  Shepard  that  emery  is 
a  separate  mineral  and  gives  several  analyses : 


Fe,04 
SiO,. 


Poor. 

Better. 

Prepared. 

Cryatolu. 

After 

HCl  and 
H,0. 

44.01 
50.21 
31.30 

50.02 

44.11 

3.25 

51.02 
42.28 
5.4S 

74.22 
19.81 
5.48 

84.02 
9.83 
4.81 

_,  uigiiizeo  DV  n^jv^v^jx 

H.  Lawrence  Smith :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  83.  ^ 


le 
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1866.  Sapphire.    Ohester. 

In  dolomite  veins,  at  Chester  emery  mine. 

C.  T.  Jackson :  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  XVI,  p.  32. 

1868.  Corundum.    Chester. 

Occasionally  in  blue  bipyramidal  crystals^ 
J.  D.  Dana :  Sys.  Miu.,  p.  139. 

1870.  Corundum.    Pelbam. 

Nodoles  of  brownish- black  mica  superior  in  hardness  to  the  surrounding 
mineral  contain  nodules  of  corundophyllite,  which  inclose  a  white  corun- 
dum often  streaked  with  a  deep  sapphire-blue;  rare 

J.  H.  Adams,  October,  1870 :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLIX,  p.  271. 

(The  "corundophyllite"  is  biotite.) 

1881.  Emery  and  iron.    West  Worthington. 

*'  Abram  Granger's  50-acre  pasture  lot.  Local  geology,"  No.  2. 
Chauncey  Stephenson :  Hampshire  Gazette,  November  29,  1881. 
(The  writer  sent  me  some  hornblende-schist  as  a  sample  of  the  emery.) 

1885.  Emery.    Cbester. 

In  veins  in  the  magnetite  showing  the  paragenesis — magnetite,  corun- 
dophyllite, rutile,  corundum,  diaspore,  calcite.  The  corundum  occurs  in 
flat  blades  partly  white,  partly  deep  blue,  or  rarely  pink,  which  appear 
on  dissolving  the  calcite  and  which  at  times  are  attenuated  to  blue  threads 
running  up  into  the  calcite  after  the  manner  of  graphic  granite.  The 
plates  polarize  in  bright  color  and  are  very  flat,  distorted  rhombohedra. 

1886.  Corundum.    Hampdon  mine. 

Report  for  1880:  Capital,  real  and  personal,  $310,(X)0;  total  hands 
employed,  31  (1  boy,  11  men  below  gi'ound);  amount  of  wages,  $9,347; 
boiler,  1;  engine,  1;  horsepower,  10;  drainage  machines,  2;  hoisting 
machine,  1 ;  fuel,  cords  of  wood,  365 ;  explosives,  cost,  lls254 ;  value  of  all 
materials,  $4,572;  product,  tons,  600;  value,  $18,000. 

Tenth  Census,  Vol.  XV,  1886,  p.  840. 

1886.  Corundum.    Cbester. 

The  finest  piece  of  deep-blue  massive  corundum  from  the  Chester  mine 
is 'in  the  collection  of  the  late  Mr.  Ames,  of  Chicopee.  It  is  a  large  frag- 
ment from  a  vein  12  ram.  in  thickness. 

1896.  Corundum.    Pelbam. 

Crystals  1  to  1^  inches  across,  2  inches  long;  from  colorless,  with  spots 
of  deep  blue,  to  complete  deep-blue  color;  gray,  granular  masses  as  large 
as  one's  fist;  crystals  deep  blue  in  tourmaline  and  in  nndesite,  but  more 
commonly  in  a  thick  band  of  deep  bronzy  biotite  bordering  olivine  rock. 
So  much  has  been  found  by  Mr.  B.  F.  Merrill,  who  has  done  much  for  the 
mineralogy  of  the  locality,  that  many  bags  have  been  sold  for  crushing. 
The  finest  mass  was  6  inches  long  by  3^  inches  wide.  It  was  a  single 
crystal,  but  with  rude  outer  faces  and  in  cross  section  showed  alternate 
hexagonal  bands  of  rich  blue  and  gray  a  half  inch  wide.  It  was  penetrated 
by  a  crystal  of  allanite  a  half  inch  square  and  an  inch  long,  and  the  corun- 
dum is  puckered  radially  from  the  allanite  for  the  space  of  an  inch ;  so  that 
when  broken  across  it  has  a  most  remarkable  fibrous  radiated  structure 
snrrounding  the  broken  end  of  the  allanite  crystal.  The  perfect  glassy 
and  lustrous  cleavage  surface  of  the  corundum  crystal  fs  continued  up  to 
the  border  of  the  radiated  fibrous  or  puckered  area,  and  is  within  this  area 
replaced  by  a  small  conchoidal,  quartz-like  fracture.  The  specimen  is  in 
the  collection  of  Amherst  College. 

^  uigiiizea  Dy  ^^jv^v^pi  IV, 
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COTUNNITE, 
1866.  Cotiumite.     SSouthaiupton  lead  mine.    . 

C.  U.  Shepard :  Am.  Jour.  Soi.,  2d  series,  Vol.  XLII,  p.  247. 
(This  is  angles!  t^.) 

CUMMINGTONITE. 

1824.  Cummingtoiiite.     (Dewey.)     CanimingtoD. 

See  Amphibole. 

1860.  Cummingtonite.     (liammelsberg.)    Cumniiiigton. 
See  Rhodonite. 
The  first  use  of  the  word  for  the  ferruginous  act  inolite  is  now  establiabed. 

CUPRITE. 
1835.  Red  oxide  of  copper. 

Mentioned  as  occurring  in  new  red  sandstone  and  trap,  but  no  locality 
given. 

£.  Hitchcock :  Am.  Jour.  Sci.,  Ist  series,  Vol.  XLVII,  p.  323;  Geol.  Mua., 
p.  225. 

1843.  Red  oxide  of  copper.  Whately. 
Coating  specimen  of  native  copper. 
E.  Hitchcock :  Am.  Jour.  Sci.,  1st  series,  Vol.  XLVII,  p.  323. 

1882.  Cuprite.    Deerfield. 

In  minute  octahedra  su])erficial]y  altered  into  malachite;  occurs  oa 
datolite  in  fissures  of  diabase. 

B.  K.  Emerson:  Deerfield  dyke  and  its  minerals;  ibid., 2d  series,  VoL 
XXXIV,  p.  280. 

CYANITE. 

1818.  Cyanite  or  sappare.    Deerfield. 

In  mica-slate;  discovered  by  Dr.  S.  W.  Williams. 

E.  Hitchcock:  Geol.  of  Conn.  River;  Am.  Jour.  Sci.^  1st  series,  Vol.  I, 
p.  114. 

1820.  Sappare.    Obesterlield. 

Near  line  between  Conway  and  Deerfield,  a  few  miles  east  of  the  village 
of  Conway. 
A.  Eaton:  Index,  p.  145. 

1823.  Cyanite.    Chesterfield,  Granville,  Plaiiifield. 

Chesterfield,  in  loose  masses  in  mica-slate,  where  its  bladed  or  imperfeot 
prisms  are  2  feet  long  (Hunt).    Granville  (Dewey),  Plainfield  (J.  Portor). 

E.Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI, 
p.  219. 

1823.  Kyanite.    Chester  abd  Chesterfield. 

Very  dark,  in  mica-schist. 

J.  Porter:  Loc.  Min.,  ibid.,  p. 248. 

1824.  Cyanite.    Chester  or  Norwich. 

"A  curious  variety  occurs  here  in  very  fine,  soft  mica-schist  resembling' 
potstone,  often  in  hemitroi>e  crystals;  color  grayish  blue." 

E.  Emmons :  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  VII,  p.  254. 

(The  locality  is  uncertain,  because  he  has  mentioned  Norwich  iu  the 
sentence  before  and  was  writing  from  Chester.  The  description  of  the 
rock  agrees  best  witli  Chester.  I  have,  however,  found  the  grey  variety 
abundant  in  the  sericite-schist  just  south  of  Chester.) 
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1824.  Csranite.    Chester. 

In  common  mioa-schist.    A  darker  variety  than  the  common  in  dark  mioa* 
schiBt,  generally  in  single  prismB  (Emmons).    Blandford,  Qranville. 
C.  Dewey :  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  40. 

1825.  CTanite.    Near  Westfield. 

Abundant  to  the  north  and  west  of  the  village  of  WestBeld— the  green 
and  blue  varieties;  green  in  quartz  and  blue  in  mioa-Bchist;  blue  not  per- 
fect crystals. 

Emerson  Davis:  Min. Loc. ;  ibid.,  Vol. IX, p. 252. 

(This  refers  to  the  towns  mentioned  above.  The  mineral  does  not  occur 
in  Westfield  except  along  the  west  line.) 

1825.  Kyanite.    Gammington. 

Rare,  large,  well-defined  crystals  in  mioa-slate,  with  garnet,  quartz,  and 
black  mica. 
J.  Porter :  Min.  Loc. ;  ibid.,  Vol.  IX,  p.  56. 

1825.  C]ranite.    Oonway,  GheBterfleld,  Chester,  Gammington,  Bland- 
ford,  Granville,  Middlefield,  Plainfleld. 
S.  Robinson :  Gat.  Am.  Min.,  p.  37,  ff. 

1827.  CTanite.    Ghesterfield. 

Crystals  azure-blue,  18  inches  long,  2  to  3  inches  broad. 
A.Nash:  Lead  veins  of  Hampshire  County;  Am.  Jour.  Sci.,  1st  series, 
Vol.  XII,  p.  341. 

1828.  Sappare.    Ghesterfield. 

One  mile  north  of  meeting-house,  on  land  of  Mr.  Searle.  In  veins  in 
bowlders  of  mica-schist ;  doubtless  is  in  place  below ;  not  good  specimens 
now.    Mr.  Searle  usually  keeps  a  supply  on  hand  to  furnish  travelers. 

£.  Hitchcock :  Min.  Loc. ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  XIV,  p.  216. 

1835.  Sappare.    Gliesterfleld,  Blandford,  Worthington,  Middlefield, 
Deerfield. 

£.  Hitchcock :  Geol.  Maes.,  p.  345. 

1835.  Rhoetizite.    Blandford  and  Eassell  (Emmons). 

Ibid. 
1844.  Kyanite.  {Spimecius  cyaneus.)  Ghesterfield, Worthington,  Bland, 
ford. 
J.  D.  Dana:  Sy9.Min.,p.375. 

1844.  Cyanite.    Ghesterfield. 

Analysis. 

SiOa 42.56 

AlaOa • 57.00 

Loss 44 

100.00 
Same  as  fibrolite  (Vannxem). 
F.  Alger:  Alger's  Phillips  Min.,  p.  106. 

1866.  Kyanite.    ^orthfield.    On  Northfield  Mountain,  road  to  Erving. 
C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  248. 

1877.  Csranite.    Blandford,  Bassell. 

North  Blandford  road,  in  hydromioa-schist.  South  of  Blandford  Centre 
on  West  Granville  road,  between  two  brooks. 

Russell,  west  of  river  on  bank  just  below  the  old  railroad  bridge. 
Large  crystals,  gray,  in  schist:  100  by  25  mwgjizi^  ^^u^/ip, email  segre- 
gated granite  vein  adjoining. 
Bull.  126 5 
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1882.  Cyanite.    WortluDgton. 

On  tlie  old  Rafiis  Smith  farm,  now  owned  by  Spencer  Stewart,  3  miles 
sonthwest  of  center.  Also  in  ledge  where  Rev.  Mr.  P.  W.  Lyman  baa 
blasted  it  ont,  40  rods  southeast  of  R.  Smith's  house;  also  one-half  mile 
west  of  this  house  in  bowiderH. 

1882.  Cyanite.    Northlield. 

Deep  rich  blue  in  single  crystals  and  fibrous  gray;  top  of  gulf  road, 
where  it  goes  down  to  Erving. 
W.  E.  Webster's  collection,  Northfield. 

1883.  Cyanite.    Chester. 

In  tine  large  mass  in  bowlder  about  one-half  mile  southwest  of  Chester 
i*enter. 
E.  J.  Whitaker^  class  of  '83,  Amherst  College. 

1B90.  Cyanite.    Chesterfield. 

^'Cyanites  were  found  in  the  early  part  of  the  century  at  Chesterfield, 
Mass.,  where  some  of  the  finest  mineralogical  specimens  were  obtained. 
An  example  of  these,  a  mass  measuring  10  by  6  inches,  and  consisting  of 
distinct  crystals  over  3  inches  long,  piled  one  upon  another,  is  in  the  Brit- 
ish Museum  at  South  Kensington,  in  London.  The  crystals  are  all  distinct, 
of  a  fine  blue  color,  and  would  cut  into  small  mineralogical  gems." 

G.  F.  Kunz :  Gems  and  precious  stones  of  the  U.  S.,  p.  176. 

OYMATOLITE. 

MUSCOVITE-ALBITE  PSEUDOMORPHS. 

1825.  Talc.  Goshen. 

With  the  rose  mica  occurs  ''a  beautiful  white  talc,  which  I  believe  has 
not  been  credited  to  this  locality,'* 
E.  Hitchcock:  Am.  Jour.  Sci.,  Vol.  IX,  p.  21. 

1867.  Cumatolite.    Goshen. 

<<  Cnmatolite  (Kuma,  Gr.  a  wave,  from  it^s  undulating  surface.  H.  =1.5. 
Gr.  =2.74.)  Occurs  in  long  prismatic  forms,  seemingly  the  continuations 
of  spodnmene  crystals^  of  which  they  constitute  (at  one  end)  about  half 
the  length.  Cleavage  micaceous  in  one  direction,  which  is  constantly 
intermediate  between  the  two  perfect  prismatic  cleavages  of  the  contign- 
ous  spodumcne.  There  is  no  blending  of  the  two  minerals,  but  simply 
a  contact  where  the  two  crystals  meet.  Color  white,  luster  pearly  or  that 
of  satin.  Thin  laminsB  transparent,  inelastic.  No  appearance  of  having 
resulted  from  decomposition  or  metamorphosis  of  spodnmene.  Both  min- 
erals are  perfectly  fresh  and  lustrous  tbroughout.  Gives  off  no  moisture 
or  fluorine  by  heat.  .  Before  the  blowpipe  is  nearly  infusible  except  at  the 
thinnest  points,  which  only  become  rounded.  Slowly  dissolved  by  borax 
into  a  clear  glass ;  with  soda  gives  when  cold  an  opaque  white  one.  Cobalt 
produces  an  intense  blue.  No  reaction  of  lithia,  even  when  fused  with 
bisulphate  of  potash.  Scarcely  attacked  by  acids.  Fuses  with  carbonate 
of  soda  into  a  colorless  mass,  which  gave  about  two-thirds  silica^  abundance 
of  alumina,  and  not  more  than  1.5  per  cent  lime,  with  traces  of  magnesia. 
Neither  potash  nor  soda  were  sought  for.  Found  at  the  indicolite  locality 
in  Goshen,  Mass. 

"C.  IT.  Shepaud. 

'*  Amhkrst  College,  May  :?4,  1867.'' 

C.  U.  Shepard:  Private  publication. 
18<>7.  Cumatolite.    Goshen.  Clr\r\n\o 

Correspondence  with  Prof.  J.  D.  Dana,  May  24, 1867 ;  quoted  in  Dsuias 
Sys.  Min.,  p.  455. 


noBBON.]  A  MINEEALOGICAL  LEXICON.  67 

1868.  Pihlite.  Goshen,  Norwicli. 

AnaljHiB  by  B.  S.  Burton.  Cymatolite  riuoted  as  a  Hvnonym  (Dana's  Sys. 
Min.,  p.  455),  with  changed  spelling. 

**  The  locality  (Norwich)  is  a  mistake,  as  Professor  8hepard  says  he 
fonnd  it  only  at  the  Barrus  locality  in  Goshen.'* 

A.  A.  Jiilien :  Ann.  N.  Y.  Acad.  Sci.,  Vol.  I,  p.  327. 

* 

1871.  Cymatolite.    Chesterfield. 

Analysis  (imperfect  and  retracted)  in  the  article  ^'Spodiimeue  and  its 
alterations/'  p.  327;  occurs  in  a  qiiartzose  segregation  of  a  granite  vein 
on  a  supposed  new  mineral  from  Chesterfield. 

A.  A.  Julien :  Am.  Chem.,  Vol.  I,  p.  300. 

1877.  Csnnatolite.    Goshen. 

Crystals  2  inches  long  in  blulf  north  of  Lily  Pond. 
1877.  Aglaite.     (A.  A.  Julien.)    Chesterfield. 

'^  A  new  mineral  species  with  interesting  relations  to  pihlite  and  cymat- 
olite.'* Name  proposed  and  analysis  given  the  same  as  below,  except  that 
the  water  is  given  as  3.01,  part  of  which  is  below  assigned  to  organic 
matter. 

A.  A.  Julien:  Kng.  and  Min.  Jour.,  Vol.  XXIII,  p.  217. 

1879.  Cymatolite.    Goshen. 

A  preliminary  notice  in  wliich  the  author  restores  the  original  name, 
cymatolite,  but  retains  the  name  aglaite  for  the  peculiarly  brilliant  and 
micaceous  variety  found  at  (Toshen. 

AnalyB'm, 

8iO: ■- 58. 11 

A1,0:, 24.38 

FeoOa 1.66 

MnO 18 

MgO 75 

CaO 48 

LioO 09 

NM)  ...   2.57 

KaO 8.38 

Organic  matter 43 

(f) 2.58 

99.61 
A.  A.  Julien :  On  the  composition  of  the  cymatolite  from  Goshen ;  Am. 

Jour.  Sci.,  3d  series,  Vol.  XVII,  p.  398. 

(This  small,  micaceous  variety  found  at  Goshen  was  exactly  the  original 

cymatolite  of  Shepard.) 

1879.  Cjrmatolite.     Goshen.    Chesterfield. 

Goshen ;  on  the  Manning  farm ;  impure  yellowish.  On  the  Barrus  farm, 
variety  aglaite,  always  in  continuation  of  (never  as  a  crust  on )  the  prisms  of 
spodumene;  with  Hat  micaceous  structure.  At  Chesterfield  Hollow,  Ches- 
terfield, in  crusts,  often  of  large  size,  of  ilbrous  micaceous  structure,  with 
wavy  cleavage.  A  series  of  analyses  of  both  the  Goshen  and  C'hester- 
field  mineral  and  a  most  elaborate  discussion  of  its  chemical  formula  are 
given;  then  a  microscopical  description  follows.  "The  fibers  of  cymat- 
olite seem  to  spring  from  those  of  the  spodumene,'^  or  rather  of  the  killin- 
ite,  which  latter  seems  to  occupy  the  position  of  the^ —  spodumene  of  the 
next  article  by  Brush  and  Dana.     (See  p.  346  of  this  article,  and  figures.) 

A.  A.  Julien:  Spodumene  and  its  alterations;  Ann.  N.  Y.  Acad.  Sci., 
Vol.1,  p.  327. 
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1879.  nndetermined  pseudomorph.    West  Chesterfield. 

PBeudomorpha  after  spodumene  rather  indistinct. 

A.  A.  Julien:  Spodumene  and  its  alterations;  Ann.  K.  Y.  Acad.  Sci., 
Vol.  I,  p.  349. 

1879.  Albite  after  spodumene. 

This  form,  generally  mixed  with  a  little  muscovite  and  less  quarts  ia  a 
mere  variety  of  the  albitic  granite  below,  and  is  rarer  than  the  varied 
where  muscovite  prevails  to  the  exclusion  of  the  other  ronstitaenta. 

A. A.  Julien:  Ibid.,  p.  349. 

1879.  Albitic  granite  after  spodnmene. 

The  pseudomorphSy  most  conspicnous  in  size,  even  more  so  than  those  of 
cymatolite,  consist  of  a  vein  granite  made  up  of  muscovite,  albite,  and 
quartz  in  varying  proportions  even  within  the  same  pseudomorph,  with 
manganese,  garnet,  u^rstedite,  beryl,  etc.,  occaaionally  interspersed. 

The  large  cymatolite  columns  generally  pass  at  one  end  into  mixtures  of 
this  character,  and  enormouR  masses  of  1  or  2  hundredweight  have  been 
formed.  They  consist  of  :iu  aggregation  of  perhaps  only  two  or  three 
pseudomorphs  of  this  kind,  rudely,  but  in  places  distinctly,  shaped,  each 
from  several  inches  to  nearly  a  foot  in  diameter,  and  from  1  to  nearly  3  feet 
in  length.  Various  transitions  were  observed  in  the  deposition  of  these 
materials,  such  as  huge  pseudomurphs  of  which  a  large  core  consisted  of 
a  coarse  aggregate  of  mica  crystals  with  an  outer  crust,  one-half  inch 
thick,  of  cymatolite;  in  other  cases  of  grayish- white  quartz. 

The  chemical  explanation  of  this  change  seems  to  be :  '*  A  splitting  up 
of  two  molecules  of  the  bisilicate  spodumene  by  a  simple  transference  of 
two  atoms  of  silica  from  one  to  the  other  into  one  molecule  cf  muscovite 
aud  one  of  albite,  the  lithium  being  replaced  by  potassium  or  sodium  out 
of  the  solution  during  this  change.  This  may  be  represented :  Two  mole- 
cules spodumene,  1  molecule  muscovite,  1  molecule  albite,  R(Al4Sii»0?4= 
R.Al2Si20«4-Na.iAl,Si60,«.*' 

A. A. Julien:  Ibid., p. 348. 

1880.  CjnnatoUte. 

The  supposed  mineral  is  proved  to  be  an  intimate  mixture  of  albite  and 
muscovite.  The  spodumene  changes  into  '*  ^ — spodumene,*'  a  pegmatitic 
mixture  of  albite  and  a  new  mineral,  encryptite,  which  latter  has  changed 
into  muscovite.    The  cymatolite  is  thus  a  cryptocrystalliue  albitic  granite. 

G.J. Brush  and  E.B.Dana:  The  spodumene  of  Branch ville;  Am. Jonr. 
8ci.,  3d  series,  Vol.  XX,  p.  267. 

1892.  Cymatolite. 

''The  cymatolite  from  Goshen  was  earlier  (£ng.  Min.  Jour.,  XXII,  217) 
called  aglaite  by  Julien. '^ 

E.S.Dana:  Min.,  368. 

(This  should  read  '^Chesterfield"  for  "Goshen,"  '•  XXIII''  for  "  XXn," 
and  "later"  for  "earlier''  since  cymatolite  was  published  ten  years 
earlier  than  aglaite.) 


DAMOUBITE. 


See  Muscovite,  1846. 


DATOLITE. 


187(>.  Datholite.     Oreeiifield.  ^  CZi^r^n\^ 

C.  U.  Shepard :  Cat.  of  Min.,  within  75  miles  of  Jfm&er^t  College,  p.  4. 
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1882.  Datolite.    Deerfield. 

I  The  datolite  is  second  only  to  prebuite  iu  abundance  at  tbe  new  cutting, 

and  surpasses  all  tbe  minerals  occurring  bere  iu  beauty,  perfectly  pellucid 

'  crystals  up  to  12  nun.  long  being  not  uuconimon,  and  many  of  tbe  same 

sbowing  a  great  range  of  rare  faces  and  curious  aud  perplexing  distor- 
lions.  It  occurs  also  in  tbin  veins,  developing  no  crystals  on  tbe  nortb 
side  of  tbe  river  and  rarely  iu  tbe  amygdnles  in  tbe  ligbt-gray  diabase. 
The  mineral  fills  tbe  veins  often  completely  witb  a  wbite  saccbaroidal 
deposit  from  10  to  50  mm.  tbick,  witb  only  bere  aud  tbere  cavities  in  wbicb 
line  crystals  bave  come  to  development.  It  rests  sometimes  upon  tbe  trap 
itself,  wbicb  is  tbere  quite  fresb,  and  wbere  slickensides  occur  tbey,  are  of 
ligbt-gray  color,  due  to  tbe  mixture  of  datolite  aud  trap,  witliout  tbe 
appearance  of  any  of  tbe  cbloritic  or  serpeiitinous  products  of  decompo- 
sition wbicb  darken  tbe  same  formation  in  tbe  prebnite.  More  commonly 
it  rests  upon  a  tbin  layer  of  massive  prebnite,  rarely  witb  several  alterua- 
tious  of  datolite  aud  prebnite  in  calcite  or  upon  tbe  tbick  layers  of  spin- 
dle-sbaped  crystals  of  tbe  former  mineral,  wbere  tbe  separate  attached 
crystals  reach  tbe  greatest  perfection.  Tbe  crystals  of  datolite,  which 
resemble  those  of  Farmington  in -their  glassy  clearness  and  general  habit, 
are  remarkable  for  tbe  great  number  of  faces  represented  aud  for  tbe  dis- 
tinctness of  tbe  types  into  which  they  are  grouped,  as  well  as  for  tbe  mani- 
fold and  intricate  forms  produced  by  tbe  unique  development  sometimes 
of  single  faces  and  sometimes  of  all  tbe  faces  on  one  side  of  tbe  vertical 
plane. 

Tbe  following  is  a  list  of  all  tbe  forms  presented,  arranged  according  to 
the  table  given  by  E.  S.  Dana':  i-l  (a),  i-i  (6),  0  (c),  I  {M),  i-i  (o),  i-3 
(0,  1-i  («),  ~  H  (V)-  (Jc),-  («),  4-i,(/I),  2-i  (5),  H  (^),  l-l  (dh  K«  (0, 
2-i(ijr),4-i(tii),-4  (n),2  ie),ia),l(u),i  («),_G-3  (.?),  -  4-2  (i9),  4-2 
(0),  12-1  (;r),- 16-2  (R),-8-2(A-4-2(Q),-3-2(r) -2-2(r),  2-2(D. 
11-2  (i),  8-2  (B),  1-2  (C),  [new],  ?-3  (E),  i-S  (F),  ^5  (K),  'i-9  (G).-' 

For  convenience  of  description  the  crystals  may  be  divided  into  three 
types: 

I.  The  regular.  In  this  almost  spherical  forms  are  produced  by  tbe  equal 
development  of  a  large  number  of  faces.  In  one  crystal  jt,  f,  m  w(*ro 
slightly  larger  than  tbe  rest;  a,  M,  w,  o,  /?,  Q,  equally  developed;  c,  7,  B, 
very  small. 

Another  very  stout,  prismatic  and  resembling  the  Andreasberg  crystals 
somewhat  in  the  distribution  of  its  faces,  except  that  tbe  elongation  iu 
the  direction  of  the  cliuodiagonal  axis  was  only  slight,  bad  the  fiices  x,  e, 
A,  g,  w,  largest;  it,  M,  — 4,  /?,  Q,  O,  ;/,  il,  about  equal;  u,  t\  7,  i9,  ^,  0,  it,  a, 
Xy  smaller. 

A  third  was  formed  by  tbe  nearly  equal  development  of  a,  x,  <y,  w,  f,  A, 
pi,  M,  o,  n,  /?,  B,  with  O,  «  ( —  6  i)  q,  aud  y  subordinate. 

A  fourth  minute  but  very  beautiful  crystal  was  unique  for  this  locality 
iu  having  tbe  face  o  large  and  square  and  ii  elougated  vertically,  tlie  faces 
g,  tfi,  Uj  Xy  a,  n,  M,  e,  A  0,  fl,  Q,  U,  a,  about  equally  large,  ^,  q,  fa,  t,  F  small. 

Several  of  tbe  larger  crystals  of  this  type  showed  a  new  face  in  tbe  zone 
^  (i)r  9  (2-*),  and  o  (t-2),  0  (O)  f-2,  to  which  I  bave  in  tbe  preceding  list 
applied  tbe  letter  C. 

II.  Pi-tamaiio  type.  By  the  great  enlargement  of  x  and  two  opposite  faces 
of  m  a  prism  of  116^  is  formed,  elongated  in  the  direction  of  tbe  axis  of 
tbe  zone  x,  0,  m,  tbe  sharp  edges  of  which  are  beveled  by  n  ando  elongated 
into  narrow  planes.    Tbe  other  planes  are  grouped  in  a  very  confusing 

*Tw)h.  Min.  MittheU.,  1874,  p.  5.  uigiiized  by  VjG  v^^ 

*Tlila  list  hiu  b««n  oorrected,  m  several  misprintaoocurred  in  tbe  orig^inal  from  lack  of  proof  reading. 
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1882.  DatoUte— Continued. 

way  around  tlio  ends  of  thiH  prism.  The  uniform  duUness  of  the  face  jr  is  a 
characteristic  feature. 

The  crystal  ander  this  type  which  was  richest  in  faces  showed  the  fol- 
lowing combination:  a,  6,  c,  M,  o,  x,  g,  m,  »,  e,  A,  w,  q,/!i,  Q,  V,  B,  a^  i; 
another  lacked  the  faces  b,  k,  and  those  in  the  zone  B,  o,  fi.  Other  crystals 
showed  the  faces  R,  ;r,  and  r  iu  traces. 

III.  The  tabular  type.  The  roughened  faces  of  x  are  large  and  nearly 
circular  and  approached  so  as  to  reduce  the  crystal  to  a  thick  plate,  aroiin'l 
the  edge  of  which  the  other  faces  are  placed.  The  crystals  of  this  type 
resemble  closely  the  Haytorite  pseudomorphs,  some  of  them  having  the 
same  faces  in  the  same  relative  development  as  in  the  latter,  others  being 
even  richer  iu  forms  than  any  I  have  seen  described  iroui  the  Haytor  mine. 

One  crystal  contained  twenty -eight  distinct  forms,  several  only  as  fine 
lines,  but  all  capable  of  quite  close  measurement.  The  crystal  was  i>eciiliar 
in  having  the  face  a  striated  in  two  directions,  forming  a  series  of  V*s,  as  is 
common  with  the  face  o  from  other  localities.  The  latter  face  is  hero  finely 
polished.^  The  forms  present  were  a,  c.  M.  o.  u,  s,  11,  |,  £1,  6,  y,  m,  n,  ^, 
A, ;/,  T,  Qy  0,  A,  Q,  U,  o,  B,  E.  F,  K,  G.  Another  crystal  of  this  type  went 
to  the  extreme  of  simplicity,  being  bounded  by  the  faces  a.  c,  M.  o,  |,  g, 
m,  n,  £,  A,  /i,  r/,  all  quite  large  except  q  and  O,  and  the  face  «  unusually 
large  and  shield  shaped. 

Similar  tabular  forms  have  been  recently  described  from  the  spheres  of 
chalcedony  from  Theiss  in  Tyrol.- 

Inclo^ures  in  datolite.  Calcite,  When  the  datolite  is  thrown' in  acid, 
much  calcite  is  dissolved  and  a  vesicular  mass  left ;  and  similar  pieces  are 
found  in  the  vein  itself,  showing  that  the  same  operation  has  been  i>er- 
forraed  by  natural  ag^ucics. 

Selenite  t  Barite  f  In  the  thick  veins  the  minerals  are  often  abundantly 
gashed  by  the  removal  of  broad*  thin  blades  of  some  mineral,  paa«iibly 
selenite  or  barite,  and  the  surfaces  drused  over  by  minute,  very  distorted 
crystals  of  datolite. 

Jxinite.  Some  of  the  tinest  crystals  of  axinite  occur  in  the  datolite. 
The  crystals  are  here  sometimes  short,  stout  prisms. 

Prehnite.  Small  portions  of  prehnite  are  inclosed  rarely  in  the  lower 
portion  of  the  datolite;  also  small  patches  of  the  cbloritic  mineral  identi- 
cal with  that  derived  from  the  decomposition  of  the  former. 

B.K.Emerson:  The  Deertield  dyke  audits  minerals;  Am.Jour.  Sci..  3d 
series.  Vol.  XXIV,  p.  352. 

1882.  Botryolite.    Deerfield. 

One  cavity  of  the  trap  large  and  nearly  globular,  with  vesicular  walls, 
was  filled  with  datolite,  which  was  comitoet  within  the  vesicles  of  the 
trap,  but  above  was  fine-granular,  like  loaf  sugar,  and  much  gashed,  and  at 
the  surface  coated  with  a  layer  of  small  botryoidal  or  globular  botryolite, 
which  would  have  been  taken  for  hyalite  if  it  had  not  prove<l  fnsible  with 
green  Hame  before  the  blowpipe. 

Ibid.,  p.  355. 

1888.  DatoUte.    Deerfield. 

Dr.  O.  Luedeke:  Ueber  Datolith,  eine  mineralogische  Monog^aphie;  Zeit. 
flir  Naturwissenschaften,  Vol.  LXI,  p.  235. 


*Thi.s  Htriation  wae  apparently  parullel  to  tlic  intersection  edge«  which  the  face  a  proclnced  would 
make  with  o  and  i-t. 

>a  Vrba.  Zeitech.  Kryat.,  Vol.  V,  p.  425. 
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1888.  Datolite.     Cheapside,  north  side  of  Deertield  Kiver.    Northamp- 
ton. 

In  chaugin^  the  location  of  tUe  Fitcliburg  Kailroad,  a  deep  cutting  was 
made  in  the  Deertield  trap  directly  opposite  the  above  locality  and  oil 
the  same  sheet,  separated  only  by  the  width  of  the  river.  Many  large 
cavities  of  fine  crystals  were  found.  The  locality  differed  markedly  from 
the  one  ou  the  other  side  of  the  rivei^  as  datolite  was  here  the  only  mineral. 
The  crystals  were  often  larger  than  at  the  other  locality,  generally  of  the 
regular  type  and  not  quite  so  transparent,  and  showed  a  faint  green  tint. 

DELESSITE. 
See  Diabaiitite. 

DKWEYLITE. 

1820.  DeweyUte.    Middlefield. 

Emmons:  Man.  Min.  and  Gei^.,  p.  134. 

1835.  ''Deweylite?'' 

In  serpentine  in  Russell,  on  bank  of  Westfield  River,  one-half  mile  north 
of  serpentine  location  in  Westfield. 
£.  Hitchcock:  Geol.  Mass.,  p.  370. 
This  was  probably  the  bastite  from  the  Atwater  quarry. 

1835.  KeroUte.    Middleiield. 

"  The  compact  variety,  deweylite  (Emmons),  at  Middlefield  in  seams  and 
irregular  veins.  Pseudomorphoses  after  quartz  of  considerable  dimen- 
sions and  of  grayish-white  color.'* 

C.  U.  Shepard:  Min.,  Ist  edition,  Part  II,  Vol.  I,  p.  292. 

1841.  DeweyUte.    Eussell,  Middlefield.. 

£.  Hitchcock :  Geol.  Mass.,  p.  618. 

1852.  Kerolite  (DeweyUte).    Middlefield. 

C.  U.  Shepard:  Min.,  3d  ed.,  p.  146. 

187(i.  DeweyUte.    Middlefield. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  .3. 

1883.  DeweyUte.    Middlefield. 

Under  the  microscope  a  delicate  mioro-botryoidal  and  laminated  struc- 
ture, wholly  amorphous  and  winding  in  sheets  among  the  remains  of  the 
serpentine,  in  which  and  f^om  which  it  is  formed. 

DIABANTITE. 

1818.  Qreen  earth.    Deerfield. 

Small  quantity  in  amygdaloid. 

£.  Hitchcock:  Geol.  Deerfield  dyke  and  its  min.;  Am.  Jour.  Sci.,  1st 
series,  Vol.  I,  p.  113. 

1823.  Chlorite.    Deerfield,  Greenfield,  GUI. 

In  greenstone  amygdaloid;  it  fills  two-thirds  of  the  cavities  in  some  vari- 
eties of  greenstone,  and  to  the  naked  eye  has  a  radiated  aspect,  but  Profes- 
sor Dewey  remarks  that  it  does  not  appear  to  be  radiated  under  a  magnifier, 
great  or  small,  but  to  consist  of  folia  curiously  arranged,  often  with  no 
regularity,  their  length  somewhat  greater  than  their  breadth. 

Green  earth, — ^'A  part  of  the  chlorite  described  above  appears  to  belong 
to  this  species.'' 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VJgipeg^ GoOQIc 
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1826.  Radiated  chlorite. 

With  chloropha^ito. 

E.  Hitchcock:  Ibid.,  Vol.  X,  p.  398. 

1841.  Chlorite.    Greenfield,  Deerfield,  South  Hadley,  Northampton, 
West  Siiringfleld. 

"■  A  dull-green  foliated  mineral,  which  appears  to  be  chlorite.  The  folia 
have  in  general  a  radiated  Btrncture  and  sometimes  invest  calcareooa  spar. 
A  little  below  Turners  Fall8,  in  Gill,  Just  at  the  month  of  Fall  Rirer,  on 
the  east  bank,  is  the  best  locality  of  this  mineral  with  which  I  am 
acquainted.  More  frequently  the  carities  are  occupied  by  earthy  chlorite 
*    *    *    along  the  east  side  of  the  ranges  of  greenstone/' 

E. Hitchcock:  Geol. Mass., p. 660. 

1876.  Deleaaite.    Oreeufield  (Turners  Falls). 

f        C.  U.  Sbepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  4. 

1882.  Diabantite.    Turners  Falls,  Springfield. 

The  chloritio  mineral,  so  uniformly  and  abundantly  disseminated  in  the 
diabase  of  the  valley,  was  entered  in  the  catalogue  of  the  State  collection  by 
Dr.  Hitchcock  as  foliated  chlorite,  Turners  Falls,  and  a  paler  pnlyemlent 
variety,  as  earthy  chlorite,  Springfield.  That  the  mineral  is  chemically 
identical  with  that  analyzed  by  Hawes,  and  named  diabantite  by  him,  is 
extremely  probable  in  view  of  their  identity  in  all  physical  and  especially 
optical  properties,  and  of  the  monotonous  similarity  of  the  many  diabase 
dikes  of  the  Connecticut  basin,  in  which  both  occur.  That  the  mineral  is 
distinct  from  delessite,  as  the  word  is  used  by  Zirkel,  Eosenbnsch,  and 
Heddle,  is  much  less  certain. 

It  is  the  earliest  product  of  the  decomposition  of  the  diabase,  and  pro- 
ceeded doubtless  from  the  alteration  of  the  augite.  In  one  case  I  found  a 
mass  having  the  shape  of  an  augite  crystal  filled  with  magnetite  toward 
the  outside  and  polarizing  as  a  single  individual,  but  possessing  the  bright- 
green  color  and  the  strong  diohroism  of  diabantite.  It  is  disseminated  in 
comparatively  small  amount  through  the  mass  of  the  rock  between,  the 
feldspar  crystals,  and  thus  in  the  place  of  the  augite,  much  more  abun- 
dantly in  the  steam  cavities  and  shrinkage  cracks  with  which  the  rock 
abounds.  It  generally  coated  the  empty  amygdaloidal  cavities  first  with 
a  quite  thick  (^1  mm.)  foliated-radiated  layer  with  minute,  delicate 
botryoidal  surface.  Several  such  layers  sometimes  followed  each  other, 
and  then  the  center  became  filled  with  a  confused  granular  mass  of  the 
same  material,  the  whole  making  a  very  pleasing  effect  under  the  micro- 
scope with  its  bright-green  color  and  striking  dichroism.  Under  crossed 
nicols  this  central  granular  portion  often  assumes  a  deep  chlorite  green 
studded  with  bright  colorless  spots  (calcitef),  and  maintains  this  color 
through  a  whole  revolution  of  the  object,  the  bright  spots  being  alter- 
nately extinguished.  Sometimes,  in  the  gray  mottled  diabase,  a  layer  of 
magnetite  was  interposed  between  the  layers  of  diabantite,  and  rarely 
large  distinct  crystals  of  magnetite  appear  wholly  surrounded  (in  section) 
by  diabantite,  and  in  one  case  a  fine  large  feather  of  magnetite  projected 
into  the  diabantite.  The  long  feldspar  crystals,  also,  which  border  the 
cavity,  often  project  freely  into  it  and  are  then  perfectly  and  more  com- 
plexly terminated  than  when  in  the  mass.  The  diabantite  folds  around 
and  does  not  penetrate  them.  Often  the  center  of  the  cavity  is  filled  with 
calcite,  impregnated  with  diabantite,  so  as  to  produce  a  pegmatitic  appear- 
ance on  cleavage  faces,  or  with  finely  fibrous  prehnite,  and  this  also  is  for 
a  greater  or  less  distance  toward  the  center  blackened  by  the  abundance 
of  the  diabantite  which  it  has  inclosed.  ^'9' '"^°  ^^  ^^w^i^ 
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1882.  Diabantite— Continued. 

On  the  other  hand,  where  over  the  hotryoidal  layer  of  diahantite  there 
appear  quartz,  datolite.  uatrolite,  sphalerite,  or  other  sulphurets.  they  are 
entirely  free  from  this  impregnation.  In  the  broad  mineral-bearing  fissures 
the  diahantite  often  impregnates  layers  of  scaly  or  fibrous  prehnite  1  to  5 
mm.  thick  over  considerable  surfaces  so  that  a  black  or  blackish- green 
mass  results,  often  abundantly  slickensided,  which  so  resembles  a  very  fine- 
grained scaly  or  fibroas  schist  that  I  supposed  it  to  be  formed  by  the  pul> 
verizing  of  the  trap  by  friction  and  the  cementing  of  the  powder  by  prehn- 
ite,  until  the  microscope  made  known  its  true  character. 

Farther  north,  on  the  dike  opposite  Turners  Falls,  the  large  flattened 
cavities  are  lined  with  a  hotryoidal  layer,  1  mm.  thick,  of  black-green 
diahantite,  with  crystals  of  chalcopyrite,  blende,  and  albite  upon  it.  The 
interior  is  very  often  filled  with  a  dark  olive-green  fine-granular  mixture 
of  crystals  of  diahantite,  which  can  be  shaken  out  of  the  cavity  as  a  fine 
powder,  each  grain  of  which  appears,  under  the  microscope,  as  beautifully 
veimicular  as  the  helminth  of  the  older  rocks. 

The  paragenesis  of  the  mineral  is  thus  quite  definitely  fixed.  It  was 
the  first  product  of  the  decomposition  of  the  diabase,  and  its  formation 
ceased  not  very  long  after  calcite  and  prehnite  began  to  be  deposited  in 
the  cavities  and  fissures.  As  the  formation  of  the  latter  minerals  was 
attended  by  quite  energetic  decomposition  of  the  trap,  the  formation  of 
the  diahantite,  occurring  still  earlier,  may  well  have  been  promoted  by  the 
increased  chemical  activity  of  the  waters  during  the  cooling  of  the  trap 
after  its  solidification.  The  mineral  seems  to  me  plainly  of  secondary 
formation,  and  I  can  see  no  good  ground  for  thinking  that  it  was  formed 
and  deposited  where  we  find  it  during  the  rise  of  the  lava  through  the 
sandstones.  The  cavities  flattened  and  fluidally  arranged  in  the  lower 
part  of  the  mass,  with  well-terminated  feldspars  projecting  into  them,  and 
growing  very  abundant  and  graduating  into  long  vertically  placed  tubes 
•  in  the  upper  portions,  have  certainly  been  formed  by  steam  and  can  not 
have  been  filled  till  after  solidification  of  the  rock.  This  is  much  more 
certainly  the  case  with  the  broad  fissures  that  extend  across  the  wholtt 
dike,  which  seem  for  a  time  to  have  furnished  a  passageway  for  boracic- 
acid  springs,  and  in  which  the  diahantite  must  have  been  formed  much  as 
were  the  calcite  and  prehnite  that  it  has  impregnated.  The  filling  of 
the  cavities  also  with  several  concentric  and  hotryoidal  layers,  sometimes 
separated  by  calcite,  would  indicate  slow  deposition  from  water. 

The  great  amount  of  protoxide  of  iron  in  the  mineral  does  not  seem  to 
me  to  need  for  its  explanation  the  assumption  that  it  is  an  original  con- 
stituent of  the  rock.  The  waters  brought  up  in  the  lava,  on  becoming 
liquid,  or  the  waters  which  reached  the  bed  after  percolating  through  the 
bituminous  sandstones  of  the  valley,  may  have  been  deprived  of  oxygen 
and  able  to  exert  strong  solvent  activity,  without  peroxidizing  the  iron  of 
the  augite.  In  discussing  a  mineral  which  seems  to  be  identical  with  our 
diahantite  and  which  forms  the  first  coating  of  the  amygdules  of  the 
phillipsite-bearing  feldspar  basalt  of  Salesl,  Von  Zepharovich '  derives  the 
same  from  sphierosiderite,  the  radiated  and  concentric  structure  and  the 
hotryoidal  surface  resembling  in  miniature  that  common  in  the  carbonate. 
A  cellular  structure  and  traces  of  rhombohedral  forms  were  also  observed. 
I  have  seen  here  no  traces  of  any  such  crystal  forms.  The  cellular  or 
excavated  structure  occurs  frequently  and  can  be  produced  in  fresh  speci- 
mens by  acid,  by  the  removal  of  calcite.  The  occurrence  of  the  mineral 
in  fresh  prehnite  and  calcite  would  militate  against  its  being  here  a 
pseudomorph  after  siderite. 

^  ^  uigiTizea  py  ^v-j  v^V-/;^^iLv, 

'  ZeiUoh.  Kryst-.  Vol.  V.  J 880.  p.  &8. 
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1882.  Diabantite— Continued. 

ProduoU  of  the  deeout position  of  diahanfite — Fioiu  its  great  content  of 
forrons  oxide  the  mineral  U  very  prone  to  decompoBition,  nnd  in  actions 
cut  near  the  weathered  surface  of  the  rock  its  color  has  become  red-brown, 
its  strong  dichroism  is  gone,  and  it  shows  only  the  faintest  aggregate 
polarization.  Sometimes  a  cavity  shows  the  exterior  changed  and  brown, 
the  interior  bright-green,  with  sharp  lines  of  demarcation.  In  the  large 
amygdnles,  masses  of  gold  or  bronze  yellow,  sometimes  light  straw-yellow, 
can  be  obtained,  which  exfoliate  voluminously  under  the  blowpipe,  and 
then  by  a  sharp  explosion  throw  off  the  foliated  portion  and  begin  the 
operation  anew.  It  is  a  diabantite  rermicuHte.  At  the  end  of  this  series  of 
cliaugeH  only  a  small  quantity  of  limonite  remains. 

When  a  slide  of  the  diabase  is  treated  with  hydrochloric  acid,  both  the 
fresh  and  the  altered  diabantite  are  decomposed  nnd  white  silica  remains 
behind  in  plates  having  still  the  shape  and  arrangement  of  the  original 
mineral.  This  is  also  the  rase  with  the  verniiculite  out  of  the  crystalline 
rocks  in  Pelham. 

Similar  amygdules  occur  iu  the  compact  diabase,  having  a  white  color 
or  being  in  part  still  green  and  dichroic,  and  having  exactly  the  arrange- 
ment of  the  diabantite.  These  are  silica,  I  have  no  donbt,  and  have  been 
pixMlueed  by  some  natural  process  analogous  to  the  artificial  one  employed 
above.  The  white  portions  show  marked  aggregate  polarization  in  white 
and  black,  but  without  bright  colors. 

B.  K.  Emerson:  The  Deerfield  dyke  and  its  minerals;  Am.  Joar.  Sci.,  3d 
series,  Vol.  XXIV,  ji.  198. 

DIALLAGE. 

1823.  Diallage.  Couway?    (Irauite. 

E.  Hitchcock :  Geol.  ( 'onn. ;  Am.  Jour.  Sci.,  Ist  series.  Vol.  VI,  p.  227. 
(This  was  possibly  zoisite.) 

1824.  Diallage.    Chester,  Middlefield. 

Chester,  in  diallage  rockf    Resembles  metalloidal  diallage. 

Middlefield.     In  small  quantity  and  small  grain  in  serpentine. 

(*.  Dewey:  Geol.  Berkshire  County:  Am.  Jour.  Sci.,  Ist  series.  Vol.  VIII, 
p.  49. 

(The  iirst  citation  was  probably  a  bronzy  hornblende;  ike  second, 
bastite. ) 

1868.  See  Enstatite. 

1883.  Diallage.    Belchertown,  Palmer. 

In  dark-green  diallage  granite,  mostly  changed  to  tonalite,  in  South 
Belchertown,  and  extending  to  Palu\er. 

Diallage  with  the  usual  brown-red  inclusions  as  abundant  and  well 
characterized  as  in  hypersthene  from  Pauls  Island.  Color  green,  fibrous; 
crystals  just  visible  to  the  eye,  then  deep  bronze  like  hypersthene,  chang;- 
ing  into  a  green  fibrous  uralitic  hornblende,  and  this  on  the  border  into  a 
scaly  ring  of  bright-green  chlorite. 

DIALLOGITE. 

See  Ehodochrosite. 

DIASPORE. 
1805.  Diaapore.    Chester. 

Needle-shaped  crystals  and  blades  on  joints  of  emery  blocks  or  some- 
times  embedded  in  compressed  rounded  musses  quite  within  itA substance; 
colorleHs.  pink,  violet:  perfect  crystaU  in  upon  spaces. 

C.  U.  Jjhepard :  Kep«irt  on  Chester  emery  mine,  p.  9. 
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1865.  Diaspore.    Chester. 

With  rose-colored  amphoilelite  audwith  radiated  epidote;  distinct  crys- 
tals aud  broad  white  lamiD«e. 
C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XL,  pp,  112. 128. 

1866.  Diaspore.    Chester. 

I  I 

,  i     No.  1.         No.  2. 


H,0 '        14.75         14.8      1 

AljO, I        80.75         83.0 

FeO(TifM 4.50  i 

Fe,0.(TiO,) '        3.0      I 


lUO.  00       100. 00 


C.  T.  .Jackson :  Ibid.,  Vol.  XLII,  p.  107. 
1870.  Diaspore.    Chester. 

Fine  crystal,  semitransparent  and  of  rich  hair-brown  c<dor,  with  a  faint 
tinge  of  violet;  sp.  jfr. 3.:^3. 

.tnalysis. 

H2O 15.80 

PO5 0.32 

FeO(Mn()) 0.38 

Al,03(dif.) 83.50 

100.00 
C.  U.  Shepard:  Min.  ('ontrib. ;  Am.  Jour.  Sci.,  2d  series,  Vol.  L,  ]).fH>. 

1886.  Diaspore.    Chester, 

Commonly  in  thin  cleavage  plnncK  implanted  upcni  a  magnetite  gangue, 
occasionally  in  very  delicate  acicular  crystals  nnd  again  in  groups  of 
crystals  tabular,  parallel  to  the  brnchypinacoid.  The  crystals  are  in  fact 
composite,  consisting  of  parts  in  nearly  parallel  position.  They  are  deeply 
striated  in  the  vertical  zone  and  also  in  the  zone  p  e.  The  observed  planes 
are  a  (100,  M),  h  (010,  M),  h  (210,  t-2),  L  (120,  t-2).  e  (Oil,  i-H,  a  (212, 1-2), 
iWlll,  1),  U  (344,  1-J),  V  (122,  1-5). 

E.S.Dana:  Am.  Jour.  Sci.,  3d  series,  Vol.  XXXII,  p. 388. 

189i).  Diaapore. 

The  old  vein  has  been  reopened  and  a  shaft  150  feet  deep  sunk  from  the 
hilltop  to  the  main  adit.  Much  diaspore  struck  in  thicker  veins  and  very 
broad  sheets.  Single  cleavage  surfaces  4  to  .">  inches  broad,  9  to  10  inches 
wide.  Great  masses  of  loosely  interlaced  blades  of  the  finest  color  and 
luster,  from  rich  peach-blossom  color  to  deep  pink.  Also  broad  surfaces 
of  magnetite  covered  with  tabular  crystals  of  a  rich,  smoky,  amethystine 
color.  The  finest  specimen,  a  surface  nearly  a  foot  square,  is  owned  by 
Mr.  N.  A.  Howard,  director  of  the  Hampden  Quarry  Company. 

DILLNITE. 
187G.  DiUnite.     Pelliam. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  3. 
(l^robably  the  clay -like  material  from  the  entire  decomposition  of  the 
biotite  at  the  asbestos  mine.)  ^-^  , 

uigiiizeo  oy  VjOOvJIC 
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DOLOMITE. 

1818.  Bitter  spar.     Loudville.    Soatbaiupton  lead  mine. 
Fine  specimens. 
A.  Eaton:  Southampton  adit;  Am.  Jour.  Sci.,  Ist  series.  Vol.  I,  p.  137. 

1820.  Dolomite.    Middlefield  (E.  Emmons). 

Professor  Dewey:  Am.  Joar.  Sci.f  1st  series,  Vol.  11,  p.  23S. 

1822.  Brown  spar.     Leverett. 

In  yein  of  galena  (Hitchcock). 
Cleaveland:  Min.,  Vol.  I,  p.  183. 

1823.  Brown  spar.    Leverett. 

In  vein  of  galena,  pyrlte,  copper,  and  blende;  grouped  in  rhombic  crys- 
tals on  quartz,  the  lamellte  usually  rounded. 
E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI,  p.  212. 

1823.  Rhomb  spar.    Dolomite.    Southampton,  Middletield. 

Ibid. 

1824.  Dolomite.    Middlelield. 

In  steatite;  some  fine  white  close-grained;  others  show  cleavage  dis- 
tinctly; others  yellowish-brown,  high  pearly  luster,  translucent ;  also  in 
west  of  town  with  tremolite. 

C.Dewey:  Geol.  Berkshire  County;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VIH, 
p.  34. 

1824.  Rhomb  spar.    Middletield. 

E.  Emmons:  Loc.  Min.;  ibid.,  Vol.  VII,  p.  2K. 

1824.  Brown  spar.    West  Springfield. 

With  amethyst;  found  by  Mr.  Alonzo  Chapin. 
C.  U.  Shepard :  Min.  Loc. ;  ibid.,  Vol.  VIII,  p,  23S. 

1825.  Rhomb  spar.     Southampton. 

In  veins  of  galena. 
Robinson's  Cat.,  p.  70. 

1826.  Rhomb  spar.    Gummington. 

Well  crystallized  in  steatite. 

J.  Porter:  Min.  Loc. ;  ibid.,  Vol.  X.  p.  1«. 

1835.  Bitter  spar.    Middlefieid. 

Masses  8  to  4  inches  across  in  delicate  green  talc,  white  or  salmon- 
colored. 
E.Hitchcock:  Geol. Mass., p. 362. 

1835.  Ankerite.    In  West  Springfield,  in  connection  with  the  coal 
formation. 
C.  U.  Shepard:  Min.,  Part  II,  Vol.  I,  p.  26. 

1835.  Bro^Tn  spar.    Leverett;  north  mine. 
Few  crystals. 
E.Hitchcock:  Ge^l.  Mass.,  p.  502. 

1841.  Brown  spar.    Leverett. 

E.  Hitchcock :  Geol.  Mass.,  p.  101. 

1841.  Bitter  spar.    Middlefieid. 

£.  Hitchcock :  Geol.  Mass.,  p.  700. 
1841.  Miascite.    Zoar. 

Columnar  variety  of  dolomite;  in  talcose  Bchist,Digitized  by  VjOOQ IC 
Ibid. 
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1844.  Bremmerite.    Ibid. 

Saggests  that  the  rhomhohedral  crystals  iu  steatite  in  Middlefiehl  .are 
of  this  species. 
F.  Alger:  Alger's  Phillips  Min.,  p.  297. 

1866.  Dolomite.    Chester. 

In  some  veins  with  sapphire  at  Chester  emery  mine. 

r.  T.Jackson:  Proc.  Bost.  Soo.  Nat.  Hist.,  Vol.  XI,  p.  32. 

1876.  Ankerlte.    West  Springfield. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  2. 

(The  coal  formation  mentioned  above  (1835)  is,  of  course,  the  dark 
Triassic  shale,  and  the  citation  seeraH  to  be  the  same  as  that  given  by 
Professor  Shepard,  1825,  of  brown  spar  with  amethyst.  This  would  make 
the  locality  to  he  the  trap,  as  no  amethyst  haH  been  found  in  the  shales. 
I  have  found  only  calcite  and  siderite  in  the  shale  and  trap  of  this  region.) 

1890.  Dolomite. 

Dolomite  in  fine  cleavage  specimens,  associated  with  green  talc,  can  be 
obtained  at  all  the  serpentine  beds,  especially  at  Middlefield  and  Rowe. 

All  the  crystals  I  have  seen  from  the  lead  mines  have  been  calcite  and 
not  dolomite. 

1895.  Dolomite.    Chester. 

In  running  the  adits  in  the  talc  bordering  the  emery  vein  fine,  large 
specimens  of  dolomite  have  been  obtained.  They  were  large,  white 
rhombohedra. 

BNSTATITE. 
1826.  Petalite  (?).    Westfleld,  5  miles  west  of  Academy. 

Unknown  mineral  suspected  to  be  petalite ;  sp.  gr.  23-25 ;  scratches  glass ; 
fine  foliated;  melts  to  enamel  with  difficulty;  no  efiTervescence;  in  places 
rose  red  or  purple ;  in  1-inch  layers  in  serpentine ;  no  lithia,  but  lime  and 
magnesia. 

£.  Davis:  Rocks  and  minerals  of  Westfield,  and  appendix;  ibid.,  Vol.  X, 
p.  213. 

(This  is  the  enstatite  from  the  Munns  Brook  locality  on  the  line  between 
South  wick  and  Qranville  or  from  bowlders  of  the  same  farther  north.) 

1835.  ScapoUte.    Westfield. 

Compact. 

C.  U.  Shepard :  Min.,  Part  II,  Vol.  II,  p.  175. 

1841.  Scapolite  or  Petalite.    Westfield. 

In  serpentine  in  Westfield  in  vein  nearly  1  foot  wide. 
Ibid.,  p.  618. 

1841.  Anthophyllite.    Westfield. 

"Also  a  mineral  which  I  am  diuposed  t4)  refer  to  anthophyllit«.'' 
E.  Hitchcock :  Geol.  Mass.,  p.  618. 

1868.  Diallage.    Westfield  and  Blandford  in  serpentine. 
J.  D.  Dana:  Sys.  Min.,  p.  220. 

(The  Westfield  citation  iH  plainly  the  above ;  that  from  Blandford  I  sup- 
pose to  be  Shepard's  "anthophyllite,"  which  I  have  referred  to  actinolite.) 

1889.  Enstatite.    Granville. 

The  coarse  enstatite  rock  of  Munns  Brook,  At  water's  quarry,  and  West- 

•  field  River  is  described  in  the  monograph  on  the  region,  and  the  large 

crystals  of  enstatite,  superficially  altered   to  bastite  and  talc,  which 

occur  in  howlders  at  the  cemetery  in  Granville  and  Just  north  in  the  great 
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1889.  Enstatite— Continued. 

ledge  in  the  Bwamp  east  of  J.  Downey's  and  also  south  of  J.  M.  Cooley's 
in  the  northeast  of  Granville,  where  crystals  6  inches  long  can  be  obtained, 
.ire  fnlly  discussed. 

1893.  Diallage.     Westfield  and  Blaudford  in  serpentine. 
C.  Hinze:  Min.,p.  1091. 

EPIDOTE. 
1818.  Epidote.     Deerfield,  Shutesbury,  Leyden,  l*elliam  (poor). 

E.  Hitchcock:  Geol.  Deerfield;  Am.  Jour.  Sci.,  1st  series,  Vol.  I.  p.  114. 

1823.  Epidote. 

Tolland  (VVebater);  kShntesbury,  soiall  crystals  in  gneiss.  In  many 
other  places  not  very  interesting.  Shelbarue,  arenaceous.  East  Shutes- 
bury,  Leyden,  Shelburne,  l^uckland,  Whately,  Belchertown.  Mousod,  in 
hornblende  and  greenstone  slate. 

K.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  223. 

1824.  Epidote.    Pelham. 

C.  r.  Shepard:  Min.  Loc. ;  ibid.,  Vol.  VIII,  p.  23.5. 

1824.  Epidote.    Worthington,  u])on  hornblende  rocks;  Middlefield, 

Chester. 
C.  Dewey:  Geol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  44. 

1825.  Epidote.    Belchertown. 

In  greenstone  (Eaton). 
Robinson's  Cat.  Min.,  p.  36. 

1825.  Epidote.    Plainfield,  crystallized  or  granular.    Williamsbnrg,  In 
qnartz,  remarkably  beautiful. 

J.  Porter:  Min.  Loc;  Am.  Jour,  hsci.,  Ist  series.  Vol.  IX, p.  54. 

1827.  Epidote.    Williamsburg. 

In  quartz  in  layers,  with  small  garnets  aa  a  focus,  around  which  the  epi- 
dote is  radiated. 
A.  Nash:  Lead  mines  of  Hampshire  Connty;  ibid..  Vol.  XII,  p.  259. 

1835.  Epidote.    Williamsburg,    Middlefleld,    (Chester,    Gunimington, 
Worthington,  Plain  field. 

In  mica-slate  embedded  in  quartz  with  hornblende. 

E.  Hitchcock:  Geol.  Mass.,  p.  346;  Geol.  Mass.,  1841,  p.  606. 
1841.  Epidote.     Pelham,  with  schorl  in  gneiss. 

E.  Hitchcock:  Geol.  Mass.,  p.  637. 
1844.  Epidote.     (Carbnnculus  rhomboideu^.)    Rowe. 

In  hornblende  slate. 

.J.  D.  Dana:  Sys.  Min.,  p.  37H. 

1865.  Epidote.    Chester  emery  vein. 

Freqnent,  especially  in  the  vein  on  both  sides  the  smaller  Deerfield 
River;  light  yellowish-green;  1  to  2  inches  long  by  one-eighth  to  one-fifth 
inch  wide,  with  margarite;  also  radiated  pistachio-green  with  diaspore 
on  cross  Joints  of  vein  rock. 

C.  U.  Shepard:  Report  Chester  emery  mine,  p.  11. 
1860.  Epidote.    Northfield;  on  Northfleld  Mountain. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  248. 

(Only  unimportant  traces  of  epidote  were  found  by  me  during  a  careful 
Murvey  of  Northfleld  Mountain,  and  the  best  local^ mineralogists  know  of 
no  important  locality  there.) 
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1882.  Epidote.     Pelbam.     Ward^s  <|uarry,  in  gneiss. 

In  elougatedy  flattened,  and  striated  blades  and  sheaf-like  aggregations 
of  blades,  blackish-green  at  one  end  and  ])ist(achio- green  at  the  other. 

1882.  Epidote.    Deerfield. 

**Occnrs  rarely  low  down  in  the  prehnite;  more  commonly  in  dmsy  sur- 
faces in  its  npper  part,  or  spread  in  delicate  tufts  of  flat  blades  upon  the 
spindle-shaped  crystals.  It  is  included  also  with  interrupted  crystalliza- 
tion in  thecalcite  which  follows  upon  t)io  prehnite.  The  maximum  size  of 
the  crystals  is  3  mm.  They  are  mostly  thick  plates,  and  nnder  the  micro- 
scope show  as  brilliant  luster  and  as  rich  dark-green  as  the  specimens  from 
the  Dauphiny.  It  incloses  as  an  aggregate  prehnite,  sphalerite,  chal- 
copyrite,  and  calcite,  but  the  separate  crystals  are  perfectly  pure  and 
transparent.  The  thickest  crystals  are  deep  pistnchio-green;  the  thin 
,  plates  are  deep  brown-red,  sometimes  half  colorless." 

'  B.  K.  Emerson :  Deerfield  dyke  and  its  minerals ;  Am.  Jour.  Sci.,  3d  scries, 

i  Vol.  XXIV,  p.  350. 

'  1883.  Epidote*    Pelham^  Gaylord's  pasture. 

I  In  fragments  of  large  bowlder  west  of  the  west  serpentine  knob,  1  mile 

south  of  red  house;  the  bowlder  made  up  wholly  of  epidote  and  calcite; 
*  quite  good  crystals  an  inch  long;  twins.    Most  of  the  epidote  crystals  in 

collections  from  Pelham  are  from  thin  locality.  The  beautiful  slickensided 
surfaces  of  light-green  polished  epidote  come  from  the  gneiss  in  the  west 
of  Pelham. 

1885.  Epidote.    Kowe. 

Curved,  thick,  columnar  forms  in  pyrite  in  J.  M.  Davis  tS:  Co.'s  mine. 

Analyns, 

SiOo 38.20 

AltOa 24.62 

FejOs • ' 1 2. 20 

MnO 57 

MgO ...       .13 

CaO 21.59 

Alk 37 

HgO 2.16 

Res :i5.00 

' 100. 19 
A.G.Dana:  Gahnlte    of   Rowe;  Am.   Jour.  Sci.,  3d  Hcries,  Vol.  XXIX, 
p.  456. 

1892.  Epidote.    Kowe. 

In  the  pyrite  mine  with  gahnite. 
£.  S.  Dana:  Min.,  p.  520. 

1885.  Epidote.  Chester,  Worthington,  Hawley,  Warwick,  Hunting- 
ton. 

('hester.  On  a  flat  fissure  surface  of  the  emery  an  acicular-radiate 
growth,  the  blades  being  5  cm.  long  and  of  a  tine  light  pistaohio>green. 
Also  beautiful  elongate-bladed  crystals  of  deeper  color  on  granular  chlo- 
rite.   The  finest  specimens  are  in  the  collection  of  Mr.  Ames,  of  Chicopee. 

Worthington.  Below  Cnshing's  gate,  1  mile  west  of  Center.  Fine  crys- 
tals occur  in  the  chlorite  schist  of  the  Haw  lev  series.      ^-^ 

. _ — — -_^-^Ljaog'^ 

« Two  aDalyses. 
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1885.  Epidote — (Jontiimed. 

H  a w  ley .  M .  V .  C ressey  a  farm .  Large  bowlders  fa  11  of  large  in terlacad 
blades,  often  much  warped  of  deep-green  epidote  in  sericite-achist  of  tht- 
Hawley  series. 

Warwick.  Crystal  hill.  On  the  blind  road  running  south  A:t>m  the 
village  to  Hastings  pond.  Great  masses  of  a  rock  consisting  of  massive 
epidote  of  rich  pistachio-green  and  deep-red  garnet,  associated  with  horn- 
blende schist.  Drusy  surfaces  of  very  dark  epidote  crystals  of  complex 
form  occur. 

Huntington.  A  half  mile  sonth  of  the  East  Branch.  From  a  calcareons 
layer  in  the  Conway  schist,  associated  with  coarse  biotite.  Pearl-gray 
crystals  which  strongly  suggest  zoisite.  I  found  the  angles  of  epidote  by 
many  measurements.  Fine  crystals  nearly  an  inch  across  and  two  inches 
long,  elongated  in  the  direction  of  h  and  twinned,  with  the  twinaing 
plane  a  often  multiple  twinned.  From  the  rarity  of  the  color  these 
crystals  have  sold  for  high  prices. 

EUOHLOBITB. 
1876.  Euchlorite. 
See  Biotite, 

EUMANITE. 

1851.  Enmanite.    Shepard.    Chesterfield. 

Only  a  single  minute  crystal  less  than  a  grain  in  weight  is  known. 
Described  and  figured. 

Editor's  note  (J.  D.Danaf):  Remarks  the  crvstallographical  similarity 
with  topaz. 

Miueralogical  notices :  Mineral  species  described  by  Prof.  C.  U.  Shepard ; 
Proc.  Am.  Assoc.  Adv.  Sci.,  Vol.  IV,  p.  317;  Am.  Jour.  Sci.,  2d  series. 
Vol.  XII,  p.  211. 

1851.  Eomanite.    Chestertield. 

'<A  few  days  since  I  received  for  examination  from  Mr.  J.  E.  Teschemacher 
two  minute  crystals  of  the  euraanite  of  Professor  Shepard.  They  had  Iqng 
been  in  his  cabinet. 

'^Enmanite  and  brookite  are  very  closely  similar,  not  only  in  physical 
characters,  but  also  in  crystallization.'' 

J.  D.  Dana:  On  the  crystallographic  identity  of  eumanite  and  brookite; 
Am.  Jour.  Sci.,  2d  series,  Vol.  XII,  p.  397. 

1852.  Eomanite.    Chestertield. 

.7.  £.  Teschemacher :  On  the  angles  of  eumanite :  Am.  Jour.  Sci.,  2d  aeries, 
Vol.  XIII,  p.  117. 

1852.  Eumanite.    Chesterfield. 

Description  and  figure.     It  appears  to  approach  mengite. 
C.U. Shepard:  Min.,  3d  ed.,  p,  285. 

1808.  Brookite.  (?)  Eumanite  (Shepard).    Chesterfield. 

Its  chemical  identity  with  brookite  has  not  been  ascertained. 
Dana:  Min.,  p.  165. 

1870.  Brookite.    Eumanite. 

Omitted,  probably  by  oversight. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst. 

uigiiizeo  oy  VjOOv?  IC 
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I  J  892.  Eumanite. 

r  Made  to  follow  brookite  as  an  imperfectly  known  species. 

I  E. S. Dana:  Sys.  Min., p. 243. 

(  The  crystals  upon  which  the  species  was  founded  were  burned  with  the 

Shepard  collection.  As  the  mineral  was  not  found  by  Julien  in  his 
exhanstive  study  of  the  tourmaline- bearing  veins,  the  final  determination 
of  the  mineral  will  probably  be  long  delayed. 

FASOICULITE. 

1823.  Fasciculite.     (Hitchcock.    See  Amphibole.) 

This  form  of  hornblende  is  so  widely  spread  and  characteristic  in  the 
Hawley  schists  that  I  have  frequently  used  the  word  as  a  variety  name  in 
the  geological  discussion  of  the  region. 

FIBROLITE. 
See  Sillimanite. 

FLUOKITE. 
1810.  Fluat  of  lime.    Loadville. 

First  pointed  out  as  such  by  Dr.  Bruce,  who  has  recently  visited  the 
spot.  The  x»revailing  color  is  green,  but  there  are  spots  of  purple  and 
blue;  tjiie  structure  is  lamellar;  the  green  pieces  are  translucent,  and  a 
few  cubical  crystals  occur. 

B.  Silliman :  Bruce's  Jour.,  Vol.  I,  p.  68. 

1822.  Flnate  of  lime.    Deerfleld. 

Dr.  Cooley  has  discovered  in  Deerfield  liuate  of  lime,  crystallized,  I 
believe,  in  dodecahedrons,  though  I  could  not  determine  this  certainly,  as 
I  had  no  glass  when  I  examined  them. 

Letter  of  E.  Hitchcock :  Am.  Jour.  Soi.,  1st  series.  Vol.  V,  p.  407. 

1822.  Flnorite.    Near  Northampton. 

Dr.  David  Hunt :  Editor's  note;  ibid..  Vol.  VI, p.  188. 

1823.  Fluate  of  lime.    Conway.    Londville.    Deerfield. 

Conway.  Massive,  light  green ;  in  small  quantities  in  a  vein  in  mica- 
slate.    Loudville  (Gibbs).    Deerfield;  in  a  loose  stone  with  galena. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI, 
p.  212. 

1841.  Fluor  spar.    Conway.    Loudville. 

Gieen  and  purple.  Hollow  pseudomorphs  in  quartz  cubes,  drusy  within 
and  without. 

E.  Hitchcock:  Geol.  Mass.,  pp.  701-702. 

1858.  Fluor  spar.    West  Springfield. 

Purple,  incrusting  Trlassic  bituminous  limestone. 

E.  Hitchcock:  Cat.  State  collection;  Rep.  State  Board  Agri.,  p.  xx. 

1882.  Flnorite.    Northfield. 

Purple;  in  fissures  in  quartzite  in  Ross's  lead  mine.  Winchester  line, 
Perchee  Brook. 

Bull.  126 G 
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1882.  Flaorite.    Deerfield. 

"  Emerald -green  dodecabedra,  like  beadit  strung  upon  a  satin  thread, 
occur  half  embedded  in  and  scattered  over  and  among  the  last-formed 
HbrouH  prehnite,  the  crystals  0.03  ram.  in  leugth;  also  in  the  same  relation 
to  e])i(lote  and  inclosed  in  the  calcite  which  succeeds  these.  In  a  single 
case  each  emerald-green  octahedra  and  cubo-octahedro,  0.03  mm.  in  size, 
in  a  drusy  cavity  in  epidote  and  in  green  cubes  upon  prehnite.*' 

B.  K.  Emerson:  Deerfield  dyke  and  its  minerals;  Am.  Jour.  Sci.,  3d 
series,  Vol.  XXIV,  p.  350. 

1886.  Fluorite. 

Northampton.     Quarry  south  of  W.  N.  Moore's,  east  of  Florence. 

In  minute  colorless  cubes  incrusting  calcite,  and  iu  hollow  quartz 
}>sendomorph8  after  the  same. 

Hatfield.     At  lead  mine.    In  small  quantity  on  ban te;  purple. 

Hawley.  At  the  southern  openings  on  the  hematite  vein ;  white  cabee, 
8  mm.  across. 

GAHNITE. 

1885.  Oahnite.     Howe. 

In  pyrite,  at  the  mines  of  J.  M.  Davis  d^  Co. 

In  outer  portion  of  pyrite  mass;  greenish:  up  to  three-fonrths  of  an 
inch  in  size;  O,  oo  O,  twins. 

AnalftHts. 

A1,0» 54.83 

Fe.Oa 3.00 

FeO 3.37 

MnO Trace. 

MgO 1.93 

ZnO 36.92 

SiO. 53 

'100.58 

A.G.Dana:  On  the  gahnite  of  Rowe;  Am.  Jour.  6ci.,  3d  series.  Vol. 
XXIX,  p.  455. 

1888.  Oahnite. 

Analyfis, 

.\hO3aud  Fe.O:, 58.05 

ZnO 35.90 

Insoluble 1,49 

95.54 
Gahnite  or  zinc  spinel  irom  Rowe,  Mass.,  W.  O.  Crosby  and  C.  L.  Brown. 
Tech.     Quarterly,  Vol.  I,  p.  407. 

GALENA. 
1810.  Oalena.    Southamptou  lead  mine. 

"  Both  of  the  broad  foliated  kind  commonly  called  potters'  lead  ore,  and 
of  the  small  foliated  kind  usually  denominated  steel-grained  ore;  masses 
from  a  fraction  of  .an  iiich  to  more  thau  a  foot  in  diameter;  very  pnre  and 
rich.  Sometimes  beautifully  crystallized  in  cubes  with  blende  on  qnartz; 
aftbrds  50  to  60  ])er  cent  of  lead,  12|^  ounces  per  tou,  silver.'' 

li.  Silliinan  :  Hruco's  .lour.,  Vol.  1,  p.  65. 

>  Mean  of  two  aualynes.  ^9^^^^^^  ^y  VLiiOOg^lC" 
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1818.  Galena.    Whately,  Montgomery,  Soathampton,  Hatfield. 
Siogle  crystals  not  iu  place  in  Gi*eenfield. 
ir  E.  Hitchcock :  Geol.  Deerfield ;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  115. 

I  1818.  Sulphnret  of  lead.    Southampton. 

I  The  fairest  cubic  crystals  arc  slightly  attached  to  the  points  of  the 

I  quartz  crystals.    Found  774  feet  from  the  mouth  of  the  adit. 

I  Amos  Eaton :  Southampton  adit;  ibid., p.  136. 

1827.  Galena. 

Leverett.  One  mile  northwest  of  meetinghouse,  1^  miles  south  of  the 
first  locality ;  in  granite.  Hatfield,  1  or  2  miles  west  of  village,  in  syenite. 
Williamsburg,  east  part;  granite,  runs  into  Whately;  one-half  mile  west 
of  above,  in  granite.    Whately,  southwest  part,  in  granite;  on  north  line, 

I  in  granite.    Conway,   east  part,   in  granite.     Williamsburg,   northeast 

t  part;  bowlders  of  granite.    Goshen,  60  rods  west  of  church,  in  mica  slate. 

?  Northampton,  southwest  part.    Southampton.    Loudvllle,  and  3  or  4  miles 

south. 
A.Nash:  Lead  mines  of  Hampshire  County;  Am.  Jour.  Sci.,  1st  series, 

[  Vol.  XII,  p.  249. 

[  1835.  Galena.    In  fetid  limestone  in  West  Springfield,  at   Paine's 

[  quarry. 

;  '  £.  Hitchcock :  Geol.  Mass.,  p.  230. 

1838.  Gkdena.    Kussell.    Farm   of  John   Gould.    Norwich,  farm  of 
Quartus  Angell. 
£.  Hitchcock :  Econ.  Geol.,  p.  127. 

1841.  Galena.    Fourteen  veins  in  vicinity  of  Connecticut  Eiver. 
Adds  nothing  to  preceding  citations. 
E.Hitchcock:  Geol.  Mass.,  final  report,  p.  199. 

1844.  Galena.    (Plumbiten  cubicns.)    Southampton.    Leverett. 
J.  D.  Dana :  Sys.  Min.,  p.  497. 

1882.  Oalenite.    Deerfield. 

Extremely  rare  in  minute  grains  in  prehnite,  chlorophesite,  and  calcite; 
in  veins  in  diabase. 

B.  K.  Emerson :  The  Deerfield  dyke ;  Am.  Jour.  Sci.,  3d  series,  Vol.  XXIV, 
p.  351. 

1883.  Galena.    Leverett. 

East  mine,  in  fine  small  cubes. 
Whitaker,  class  of  '83,  Amherst  College. 
1895.  Galena.    Southampton  lead  mine. 

Pseudomorph  in  quartz.  HoUow  cubes,  with  thin  plates  on  the  interior, 
which  have  penetrated  the  cubical  cleavage  of  the  galena. 

GAENET. 

1818.  Oamet    Conway,  Deerfield,  Shelburne. 

Melanite.    Conway. 

E.Hitchcock:  Geology  of  Deerfield;  Am.  Jour.  Sci.,  1st  series,  Vol.  I, 
p.  114. 

In  a  supplement  it  is  said  that  above  is  ])robably  not  melanite;  ibid., 
p.  439. 

1822.  Garnet    Plaintield. 

Mass  as  ]ar<;e  as  one's  head  entirely  composed  of  garnets  oue-lburth  inch 
diameter  in  hvalinc  ciuartz. 

uigiiiz^o  oy  VJV^V-/ V  i\^ 
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1823.  Garnet  Tolland,  Plainfield,  C3hesterfield,  Conway,  Deerfield, 
Brimfield. 

Tolland ;  uearly  rose  red  ( Webster ).  Plainfield,  in  limpid  quartz,  tnpc- 
zohedrons  black  (.J.  Porter);  in  talcomicaceons  slate,  dodecabedrons 
brown-red,  one-third  inch  in  diameter,  dodecahedrons  with  trancat«d 
edges,  dnll-red,  tw^o-fifths  inch;  also  in  dodecahedrons  2  inches  in  diaiue- 
ter  in  talcose  slate.  Chesterfield,  with  sappare,  trapezohedrona,  light 
rose-red.  Conway  and  Deerfield,  in  hornblende  and  mica-slate,  black 
dodecahedrons. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  .Jonr.  Sci.,  1st  aeries.  Vol.  VI, 
p.  222. 

1823.  P3rrope.    Brimfield. 

In  granite,  with  light-gi'een  feldspar  in  rounded  irregular  masses  of  a 
delicate  poppy  red,  much  resembling  some  varieties  of  the  ruby.     "  It 
scratches  crystallized  quartz,"  says  Professor  Dewey,  ''and  melts  rathex 
hardly  into  a  dark  enamel ;  found  in  digging  a  well." 
K.  Hitchcock:  Loc.  cit. 

1823.  Colophonite.    At  Conway  f 

E.  Hitchcock:  Loc.  cit.,  p. 222. 

1824.  aamet    Hawley,  Middlefield,  Chester. 

Hawley;  large  dodecahedrons.    Middlefield;  dodecahedran8,trapezohe- 
drons,  and  the  same  with  truncated  edges. 
C.  Dewey :  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  44. 

1824.  Melanite.    Chester;  in  hornblende. 

C.  Dewey:  Ibid. 

1825.  Melanite.    Conway;  in  mica-slate. 

Eaton :  Index,  p.  145;  Robinson's  Cat.,  p.  44. 

1826.  G-amet    Chesterfield. 

Some  rocks  of  reddish-brown  hornblende  contain  an  immense  nnmber 
of  garnets  from  the  size  of  a  shot  up  to  that  of  a  small  cannon  ball.  The«e 
rocks  are  situated  a  mile  northeast  of  the  meetinghouse,  near  the  cele- 
brated locality  of  cyanite. 

J.  Porter:  Min.  Not.;  Am.  Jour.  Sci.,  Vol.  IX,  p.  18. 

(This  is  the  garnet-cummin gtonite  rock. ) 

1835.  Gkunets.    Brimfield,  Wales,  Ware. 

Very  delicate  garnets  in  Brimfield,  m  gneiss ;  also  leas  fine  in  Wales  and 
Ware. 
E.  Hit-chcock :  Geol.  Mass.,  p.  398. 

1841.  Garnet    Westfield. 

Massive  in  serpentine.     Also  summary  of  above  citations. 
E.  Hitchcock:  Geol.  Mass.,  pp.  188,606,618. 

1844.  G-amet.     {Carbuncultis  dodecahedrus.)     Brimfield,  Chesterfield, 
Cnmmington. 
J.D.Dana:  Sys. Min., p. 382. 

1866.  G-amet    Northfield,  on  Northfield  Mountain. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series.  Vol.  XLII,  p.  248. 

.1886.  Garnet    Northtield. 

Fine  deep-red  garnets,  almost  suitable  for  cntting,  occur  in  immense 
numbers  on  old  Chapin  farm  on  Northfield  Mountain,  five  minntes*  walk 
east  of  black  lead  mine;  crystals  nearly  an  inch  across,  202  with  striated 

faces,  X   O.  uignizeaoy  ^^jv^v^piiv. 
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1887.  Oamet.    Davis  mine,  Bowe. 

Red-brown,  6  to  8  mm.across^  oc  O.  Broad  surface  of  pyrite  and  garnet, 
making  attractive  specimens. 

1894.  Gkumet.    Almandite.    Goshen,  etc. 

The  garnet  charact<>ri8tic  of  the  Goshen  and  Conway  schists,  wliich  has 
often  been  called  raelanite,  is  a  common  iron  alnmina  garnet. 

The  crystals  have  a  curions  and  beantifnl  strnctnre  when  seen  in  thin 
section.  Commencing  at  the  center,  six  radial  bands  of  quartz  grains 
extend  outward  in  the  clear  material,  and  the  latter  becomes  gradually 
clouded  with  a  very  tine  dust,  which  increases  to  a  maximum,  and  a  clear 
band  follows  with  beautiful  bastion-like  outgrowths  at  the  corners.  (See 
fig.  1,  showing  garnet  with  quartz  enclosures  and  clear  rim  from  secondary 
enlargement,  from  Conway  schist,  Hawk's  quarry,  Goshen.) 


Fig.  1.— Gftmet  witli  quartz  inclnsiiren. 

An  analysis  was  made  by  Mr.  George  Steigcr,  of  the  United  States  Geo- 
logical Survey,  of  material  selected  from  a  typical  specimen  of  the  Conway 
schist  coarsely  spangled  with  transverse  biotites  from  the  northwestern 
part  of  Goshen. 

Analysis. 

SiO, 37.30 

TiOo 24 

AliOu 21.84 

FeaO, 98 

FeO 32.62 

MnO 1.86 

CaO 3.19 

MgO - 2.50 


100.53 

1894.  Oamet    Warwick. 

On  south  road  to  Warwick,  at  last  house  but  one  before  reaching  town 
line;  crystals  quite  good  and  abundant  in  mica-schist,  oo  O,  2  O  2,  9  mm. 
in  diameter.  Also  on  North  Mountain,  three-fourths  mile  east  of  Horace 
Sykes's;  crystals  deep-red  and  of  perfect  form,  x  O,  2  O  2,  25  mm.  in 
diameter. 

Warwick,  at  D.  Bacon's,  northwest  of  town,  oo  O  up  to  10  mm. ;  tine 
crystals  in  mica-schist. 

1894.  Oamet. 

Chester,  at,t.he  "quartz  mine''  in  the  extreme  east  ^^|*^94jW?I^  ^  -» 
30  mm.  in  diameter,  tine  dark-red  near  center jMif:iB°yaMSi}re^*Ke  the 
Enaaell  crystals. 
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1894.  G-amet    Hussell. 

One  mile  south  of  Thorp's,  now  Pomeroy's,  the  first  hoase  on  the  river 
road  coming  from  Westtield,  perfect  forms  2  O  2,  abundant  and  very  large 
black  almandine  garnets  from  a  granite  vein.  This  locality  has  been 
largely  worked  by  Mr.  Daniel  Clark  and  by  a  Mr.  Johnson,  of  Tyringhain. 
and  specimens  from  this  locality,  most  ingeniously  fabricated,  have  been 
offered  for  sale  as  coming  from  Tyringham.  Many  hundred  dollars'  worth 
were  obtained  from  the  locality,  which  is  now  exhausted.  They  have 
been  also  cited  as  coming  from  Westfield. 

1894.  Gkumet 

Huntington,  2  O  2  in  granite,  75  mm.  across. 

1895.  Garnet    Northfield. 

C.  A.  Ware's  pasture,  Gulf  road;  bowlder  of  coarse  mnsoovite  granite. 

Red  almandine  garnets  with  exceptional  dodecahedral  cleavage,  of  the 
form  2  0  2,  three-fourths  inch  across,  with  a  kelyphit«-like  rim  three- 
sixteenths  inch  wide,  but  with  irregular  outer  border,  which  is  opaque 
white,  but  appears  finely  plumose  with  a  lens.  A  narrow  dark-green 
border  can  be  seen  to  separate  the  white  rim  from  the  garnet. 

Under  the  microscope  the  garnet  is  seen  to  have  a  very  irregular  surface, 
and  a  layer  of  zoirtite  and  hematite  fits  into  all  the  irregularities  and 
builds  out  quite  perfect  crystal  faces  for  the  garnet.  The  hematite  is  in 
parallel  bands  in  distant  partings  in  the  zoisite,  and  round  blebs  of  this 
are  inclosed  with  quartz  grains  in  the  clear  garnet. 

Outside  this  is  a  second  thin  layer  of  a  green  chlorite,  and  the  series  is 
closed  by  a  broad  and  beautifully  plumose  and  tufted  growth  of  fibrolite 
in  the  finest  fibers,  which  growH  out  into  the  feldspar  and  quartz  of  the 
Hurrounding  granite. 

GBDRITB. 

1892.  O^drite.    (Aluminous  anthophyllite.)    Warwick. 

On  the  hill  20  rods  south  of  Harris's  soapstone  quarry.    A  very  coarse, 

granular,  rich  hair-brown  rock.    The  separate  plates  show  fine  cleava^ 

/  '  parallel  to  the  prism  and  pinacoids.     Under  the  microscope  a  part  of  the 

oolor  is  found  to  be  due  to  the  deep  red-brown  rutile  grains  and  rods, 

which  often  are  geniculate  crystals. 

The  mineral  shows  moderate  pleochroism ;  a  almost  colorless ;  h  dove 
brown ;  c  pale  clove  brown.  Transverse  sections,  showing  strong  cleav- 
age of  124^,  gave  the  ring  system  symmetrical  to  c  and  the  plane  of  the 
optical  axes  parallel  to  b.    It  is  optically  negative. 

Delicate  needles,  long  and  rigidly  straight  and  parallel,  occur  now  and 
then  in  some  number  parallel  to  c  and  b.  The  mineral  is  very  fresh,  and 
will  furnish  fine  cabinet  specimens  in  great  quantity.  The  large  soap- 
stone  deposit  to  the  north  is  formed  by  its  decomposition. 

The  following  analysis  (I)  was  made  with  very  fresh  material,  separated 
by  heavy  solution,  in  the  laboratory  of  the  Survey,  by  Mr.  E.  A.  Schneider. 
II  was  of  the  average  rock,  by  L.  G.  Eakins. 


II. 


SiO, ,        47.86  50.65   I  K,0 

TiO,* .63  .50   I  XajO 

AljOa 14.09  i:{.03  ;;  H»O(105O) 

Cr-iO, Tnice.     I  H,0  (above  105°). 

Fe,03 33  .  27   I  P,(), 

FeO.  "    '  '  ~  -^ 


II. 


.06  .04 

.93  1.37 

None ! 

2.40        t2.96    i 
.  Oo      Trace. 


FeO 13.41  12.67      B,0, 

MnO .14  .15  I                                           , 

MgO 10.80  16.96  1                                            '       100.42       100.331^ 

ChU .57  1.73                                               [                wjv^w-ilv: 


*  Total  7 ;  Oi  in  the  form  of  rutilo.  t  Direct  determinatioD. 
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GOETHITE. 

1852.  Ooethite.    Greenfield,  uear  Turners  Falls. 

In  powdery  scales  along  with  the  chalcopyrite  in  a  thin  vein  at  the  junc- 
tion of  the  sandstone  and  trap. 
C.  U.  Shepard :  Min.,  p.  278. 

GOLD. 

1833.  Gold. 

E.  Hitchcock:  Geol.  Mass.;  Am.  Jour.  8ci.,  1st  series,  Vol.  XXII,  p. 65; 
Separate  publication,  Amherst,  Mass.,  p.  65. 

The  probability  of  finding  gold  in  the  sericite-schist  is  fully  discussed 
and  an  account  is  given  of  its  being  found  in  his  presence  at  Somerset,  Vt., 
just  over  the  State  line;  twenty  or  thirty  pieces,  in  weight  7  grains.  He 
indicates  the  neighborhood  of  the  Hawley  iron  mine  or  the  Plainfield 
manganese  bed  or  the  bed  of  the  Deerfield  River,  in  Monroe,  or  Charlemont, 
as  probable  localities. 

1841.  Oold. 

I  have  received  many  reports  of  the  washing  of  gold  iu  the  western 
hills,  but  have  never  seen  any  derived  from  any  portion  of  the  three 
river  counties,  nor  does  President  Hitchcock  seem  to  have  been  more  for- 
tunate. He  gives  a  long  list  of  foolish  attempts  to  tind  the  precious 
metal. 

Geol.  Mass.,  1841,  p.  612. 

1879.  Oold.    Chester. 

'* Specimens  of  gold  and  silver  are  said  to  have  been  found"  in  Chester. 
Hist.  Conn.  Valley,  Vol.  II,  p.  1054. 

1886.  Oold.    West  Worthington. 

[From  the  Harapnlure  Gazette.  February  22, 1888.] 

West  Worthington,  January  25,  1886. 
To  the  Editor  of  ihe  Hampshire  Gazette  : 

Prof.  Edward  Hitchcock,  a  former  president  of  Amherst,  was  an  eminent 
geologist,  as  is  very  well  known  from  his  different  works  on  the  science, 
and  he  was  many  years  ago  employed  to  make  a  geological  survey  and 
report  of  the  State  of  Massachusetts.  Ho  found  the  lone,  long,  narrow 
streak  of  talcose  slate  formation,  but  did  not  stop,  it  seems,  to  look  it  over 
carefully  to  see  what  it  contained.    He  left  that  for  others  to  do. 

I  will  premise  "that these  talcose  rocks  are  io  a  great  extent  the  gold 
rocks  of  the  world,  especially  the  quartz  veins  therein."  So  states  Pro- 
fessor Dana  in  his  Mineralogy.  The  comparatively  narrow  strip  of  talcose 
slate  ledge  starts  at  the  south  end  including  Chester,  extends  north  to 
Vermont  State  line  in  the  town  of  Heath,  where  they  are  now  mining  for 
gold  and  copper.  In  my  present  brief  description  of  this  strip  of  talcose 
ledge,  I  shall  confine  myself  to  the  two  ends  of  a  section  about  3  miles  in 
length,  running  in  a  north  and  south  direction,  in  the  towns  of  Worthing- 
ton and  Peru. 

First,  at  the  south  end,  on  the  farm  of  Austin  Geer,  of  West  Worthing- 
ton, are  two  large  quartz  veins,  one  white  and  the  other  yellow  in  color. 
They  run  parallel  with  each  other,  about  20  rods  apart.  They  crop  out 
of  the  slate  rock,  6  rods  in  length  each,  and  will  average  about  2  feet  in 
width.  These  two  veins  are  thickly  filled  from  the  surface  down  with 
very  beautiful,  shining  crystallized  aulphurets  of  various-sized  cubes  of 
gold,  silver,  and  manganese,  or  alabandine.  Native  gold,  or  a  nugget  ns 
large  as  a  oommon-sized  pea,  has  also  been  found  here. 
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1886.  Gold— Gontinaed. 

Second,  at  tlio  north  end  of  this  limited  strip  of  slate  ledge,  on  the  farm 

of  Wesley  Pierce,  of  Peru,  occurs  a  very  remarkable  open  surface  bed  of 

rich  gold  and  silver,  that  has  yielded,  from  fair  crucible  tests,  over  $100 

to  the  ton  of  ore,  of  both  gold  and  silver. 

Chauncey  Stephenson. 

The  above  letter  is  copied  as  an  illustration  of  the  basis  upon  which 
mining  work  is  still  often  done  in  Massachusetts.  It  is  not  probable  tb»t 
the  writer  obtained  anything  from  the  region  excepting  pyrite. 

1887.  Gtold.    Backland. 

'*  Gold  mine "  at  house  of  H.  W.  Dodge.  A  thin  pyritous  hornblende 
bed  in  the  Conway  schist. 

I  copy  the  following  remarkable  papers  as  another  illustration  of  the 
manner  in  which  people  are  still  led  to  waste  money  on  the  fodlish  search 
for  gold : 

[W.  French  Smith,  Ph.D.  (consnltation),  State  assayer  and  analyst  for  Maasachuaette;  A.  B.  Brow. 
assayer  and  analyst.    Certificate  of  analysis.  7509.] 

Jn  2,000  pounds, 

0.25  ounce  Troy  gold,  at  $20.67 $5.17 

1.14  ounces  Troy  silver,  at  $1 1. 14 

0.00  ounce  Troy  copper,  at  11  cents 0. 00 

5  ounces  Troy  lead,  at  5  cents 25 

6.56 
January  6,  1887.    235  Washington  street,  Boston. 

lEstabllshed  1853.    Gold  and  Silver  Refining  and  Smelting  Works  of  L.  B.  Darling.  Proridenoe,  R.  I.] 

Theodore  Wood,  Esq., 

Slielburne  Falls,  Mass, 
Dear  Sir:  The  specimens  of  rock  sent  me  by  express  give  good  indica- 
tions outwardly  of  containing  gold  and  silver.  I  have  assayed  many  spec- 
iments  [sic !]  giving  less  indications  and  yet  good  results  in  the  precioas 
metals.  The  costs  of  assaying  and  giving  you  the  real  results  in  value  per 
ton  will  be  $3. 

Yours,  truly,  L.  B.  Darling. 

March  2, 1887. 

[Assay  4218.    Drab  slaty  mineral  with  iron  pyrites.] 

Gold  per  ton,  1  ounce;  silver  per  ton,  2^  ounces;  value,  $23.90. 

[Assay  4564.    Dark-blue  slate  rock  with  pyrites  of  iron.} 

Qold  per  2,000  pounds,  four-tenths  ounce;  silver  per  2,000  pounds,  one- 
fifth  ounce ;  value,  $8.44. 

L.  B.  Darling. 

A  button  of  the  gold  obtained  from  this  mine  was  said  to  be  on  exhibi- 
tion at  Mr.  Henry  Swan's,  in  Shelburne.  It  would  be  hard  to  find  a  ledge 
in  the  region  which  showed  any  less  '* indications"  of  gold. 

GRAPHITE. 
1820.  Plumbago.     Brimfleld. 

In  granite  and  gneiss.  C^  r\r\rAr> 

A.Eaton:  Index,  p.94.  Digitized  by (^OOgle 
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1823.  Plambago.     Cummington,  Worthington,  Chester. 
Foliated. 
J.  Porter:  Loc.  Min. ;  Am.  Jour.  8ci.,  Ist  series,  Vol.  VI,  p.  248. 

1826.  Qraphite.    Same. 

Ibid.,  Vol.  X,  p.  18. 

1835.  Qraphite.    Same. 

E.Hitchcock:  Geol. Mass., p. 347. 

1838.  Molybdenite.    Brimfield. 

In  granite  with  salite. 

J.W.Foster;  Am. .Tour.  Sci.,  Ist  series,  Vol.  XXIII,  p.  .^J99. 

1841.  Oraphite.    Same. 

E.Hitchcock:  Geol.  Mass.,  final  report,  p. 607. 

186G.  G-raphite.    Xortbfield. 

**  Black-lead  mine  "  on  land  of  Mr.  Piper.  A  highly  plumbaginous  mica- 
schist. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  248. 

(Tliia  occurs  one-half  mile  south  of  Mr.  F.  W.  Piper's  house  on  the  gulf 
road  in  Conway  schist.  Broad  pieces  10  mm.  thick  of  very  pure  graphite 
can  be  obtained,  showing  the  finest  slickensides  or  striatiou  caused  by 
the  slipping  of  the  mass  under  pressure.  The  coarse  rich  red-brown 
biotite,  which  is  interfoliated  with  the  graphite,  is  also  much  influenced 
by  undergoing  pressure  on  a  yielding  substratum.  It  is  at  times  fiill  of 
secondary  cleavages  or  gliding  planes,  and  at  times  drawn  out  into  a 
straight  fibrous  form  of  great  beauty.  A  broad  plate  has  been  sheared 
across  by  many  planes  at  right  angles  to  the  base  and  then  each  of  these 
rods  has  been  crumpled  into  a  coarse  fiber.) 

1876.  Graphite.    Leverett  lead  mine,  south  mine. 

In  a  mass  1  by  1^  inches,  finely  slickensided,  entangled  with  barite  and 
quartz  on  side  of  2-inch  barite  vein. 

1885.  Graphite. 

Graphite  occurs  as  coloring  matter  in  the  Conway  and  Goshen  schists, 
across  the  State  on  the  west  side  of  the  river,  and  in  Northfield  on  the  east 
side,  and  in  shining  scales  in  the  garnet  hornblende  rock  at  '^  Pike's  Peak," 
Prospect  street,  Amherst,  and  in  the  Brimfield  schist  along  the  eastern 
border  of  the  three  counties,  and  all  the  citations  above  refer  to  the  unim- 
portant occurrences  of  this  character,  except  that  from  Brimfield,  where 
the  Brimfield  graphitic  fibrolite  schist  becomes  locally  a  quite  pure 
graphite  schist,  which  was  extensively  mined  for  many  years  just  east  of 
Brimfield,  in  Stnrbridge. 

1886.  Graphite.    Cbarlemont. 

Excavation  has  been  made  on  a  .quite  large  bed  of  impure  graphite, 
about  5  feet  wide,  about  40  rods  northeast  of  the  house  of  Joseph  Tinkham, 
in  the  Hawley  schist. 

1895.  Graphite.    South  Hadley. 

At  Larrabee's  quarry  quite  large  scales  of  graphite  occur  in  considerable 
abundance  upon  the  surface  of  the  layers  of  sandstone.  They  must  have 
been  carried  across  the  bottom  of  the  Triassic  bay  from  near  Wilbraham 
and  have  been  derived  by  the  streams  from  the  region  about  Brimfield. 


Digitized  by 
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GYPSUM. 

1823.  G-jrpBum.     Doerfield. 

In  ainygclaloidal  groonstone  in  Deeriiehl  in  snmll  qimntities ;  white  and 
retaining  its  water  of  crystallization.     Fonnd  by  Dr.  Cooley  and  deter- 
mined by  ProfeasoT  SiUiniaii. 
£. Hitcheook:  G«ol.  Conn.  River;  Am.  Jour.  8ci.,  Ist  series,  Vol.  VI.  p.  212. 

1826.  Snlphate  of  lime  (Gypsum). 

In  layers  in  slate  in  West  Springfield,  like  fish-scales,  one-half  inch  in 
diameter. 
E.  Davis :  Rocks  and  minerals  of  Westfield ;  ibid.,  Vol.  X,  p.  215. 

1835.  Oypsam.    West  Springfield  and  Sontli  Hadley. 
Minute  quantity. 
E.Hitcbcock:  Geol.  Mass.,p.209. 

1859.  ''Moulds  of  organisms."    South  Hadley  Falls. 

E.Hitchcock:  Cat.  of  State  collection;  Rep.  of  Board  of  Agricnltnre, 
p.  xxi,  No.  154. 

On  examining  the  specimen  in  the  Survey  collection  I  find  there  are  very 
flat  prismatic  cavities  often  nearly  an  inch  across  and  resembling  exactly 
tbe  shapes  very  commonly  taken  by  gypsum  crystallizing  in  clay.  They 
occur  in  a  red  argillaceous  shale.  I  have  found  the  same  forms  at  the 
railroad  cut  near  the  dam  in  Holyoke. 

1882.  Selenite.    Deerfield. 

Professor  Hitchcock  mentiona  that  selenite  had  been  found  in  the  Deer- 
field  trap  by  Professor  SilUman  (Aiu.  Jour.  Sci.,  1st  series,  Vol.  V,  p.  212), 
and  described  molds  of  unknown  crystals  left  in  tbe  quartz  of  the  zeolltic 
veins  east  of  Deerfield.  Casts  taken  from  these  molds  show  that  the 
mineral  which  has  disappeared  was  selenite,  which  occurred  here  very 
abundantly  and  in  well-formed  crystals  20  mm.  long.  The  quartz  ri.scs 
into  the  molds  in  sharp  parallel  crests  where  it  had  penetrated  between 
the  laminsc  of  the  selenite  along  the  perfect  cleavage. 

In  the  Cheapsido  veins  similar  but  smaller  negative  crystals  occur  in  the 
prehnite  which  at  times  rose  around  and  covered  the  selenite  before  its 
disappearance,  forming  thus  ruile  pseudomorphs;  and  I  suspect  that  part 
or  all  of  the  abundant  gashing  of  the  prehnite,  quartz,  and  datolite  may  be 
due  to  this  mineral. 

li.  K.  Emerson:  Deerfield  dyke;  Am.  Jour.  Sci.,  .3d  series.  Vol.  XXIV, 
p.  351. 

1891.  Oypsum.  Dolaney's  ciuarry,  Northampton,  near  Holyoke  nortU 
line. 

Surfaces  of  the  trap  are  covered  with  pyrite.  Above  this  is  a  thick 
layer  of  calcite  slashed  by  deep  cavities  27  mm.  long  by  3  mm.  wide,  which 
are  the  casts  of  crystals  that  have  disappeared.  The  bottom  of  the 
cavity  is  ribbed,  as  is  often  the  case  with  gjrpsum  crystals,  and  such  have 
probably  occupied  the  cavities. 

The  finding  of  anhydrite  in  the  trap  at  Delaney's  quarry  strengthens  the 
probability  of  the  above  interpretation  of  the  negative  crystals  of  tbe 
trap. 

HALOTRICHITE. 

1876.  Halotrichite.     Jieruardston.  ^  j 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  2. 
(I  know  nothing  of  this   mineral.     Any  specimens  which  may  have 
existed  were  probably  destroyed  in  the  burning  of  the  Shepard  cabinet.) 
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HAMPSHIRITE. 
1822.  ''CrystaUized  steatite."    Middlefield. 

''Tltis  raro  mineral  was  found  by  Dr.  E.  Emmons.  *  -  *  Tho  crys- 
tals nsnally  oocvr  in  gnraps  qb  maaiias  of  steatite.  On  a  piece  3  inches 
long  and  2  inches  broad  are  more  than  40  crystals.  Some  are  threA-eightbs 
of  an  inch  in  diameter  and  more  than  half  an  inch  in  length.  I  hs^o  mat 
which  is  doable  the  dimensions  just  mentioned. 

**  The  surface  of  the  crystals  is  of  a  brown  color,  prodnced  by  the  action 
of  the  weather ;  but  when  the  crj'stals  are  separated  their  faces  are  of  a 
yellowish- white  color;  when  fractured,  tho.  crystals  present  an  uneven  sur- 
face, with  a  structure  inclined  to  the  fibrous.  The  same  fibrous  appear- 
ance is  seen  on  some  parts  of  the  steatite — which  is  destitute  of  crystals. 

"The  crystalline  structure  is  exceedingly  indistinct,  except  near  the 
surface.  The  predominant  form  of  the  crystal  is  a  six-sided  prism,  termi- 
nated at  ouo  or  both  extremities  by  a  pyramid  of  the  same  number  of 
sides.  The  truncations  are  numerous;  sometimes  on  the  edges  of  the 
prisms  or  pyramids,  and  at  others  on  the  angles  or  at  the  vertex  of  the 
pyramid.     *     »     •    They  very  much  resemble  some  quartz  crystals." 

Then  follows  an  argument  against  their  being  pseudomorphs,  which  is 
directed  against  their  being  psendomorphs  by  replacement,  and  the  author 
concludes  that  they  are  crystallized  steatite. 

Prof.  C.  Dewey:  Am.  Jour.  Sci.,  1st  series,  Vol.  IV,  p. 274. 

1822.  Crystallized  Steatite.    Middlefield. 

**  I  have  lately  visited  the  locality  of  this  mineral.  It  is  found  in  the 
great  bed  of  serpentine  in  Middlefield;  «  *  *  only  j^  one  place 
between  two  layers  of  serpentine ;  *  "  *  in  steatite,  2  or  3  inches  thick, 
the  upper  surface  of  which  is  covered  with  these  crj'stals.  The  crystals 
are,  however,  separated  from  the  superincumbent  mass  of  serpentine  by  a 
thin  layer  of  asbestos  (chrysotile)  pressed  down  entirely  close  upon  the 
crystals,  and  if  it  be  carefully  removed  from  them  shows  the  form  of  the 
heads  of  the  crystals. 

Prof.  C.  Dewey:  Ibid.,  Vol.  V,  p.  249. 

1823.  Crystallized  steatite. 

Analysis. 

HjO 15.00 

SiOa 50.60 

FeiO.5 2.59 

MgO 28.83 

MnO: 1.10 

Al^Oa 15 

Loss 1.73 


100.00 


Sp.  gr.  2. 

C.  Dewey:  Am.  Jour.  Sci.,  let  series.  Vol.  VI,  p.  333. 

1825.  Crystallized  steatite. 

Above  cited. 

C.  Dewey:  Geol.  of  part  of  Mass.,  ibid..  Vol.  VIII,  p.  51. 

1835.  Steatite  after  quartz. 

President  Hitchcock  cites  the  discoverer.  Dr.  Emmons,  as  believing  that 
these  crystals  are  those  of  steatite,  but,  without  expressing  a  definite  opin- 
ion, seems  to  believe  that  they  are  after  quartz,  i^jtf|^^M<^^^8^^,^hey 
correspond  exactly.  ^ 

£.  Hitchoock:  Geol.  Mass.,  1835,  p.  377. 
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184:5.  Steatite  after  quartz.    Middlefield. 

Blum  cites  the  above  from  Hitchcock,  and  does  not  hesitate  to  class  the 
occurrence  as  a  psendoniorph  of  steatite  after  quartz. 
Pseudomorphosen^  p.  124. 

1852.  Saponite.    Middlefield. 

Hampshirite  (Hermann)  quoted  as  a  synonym. 

In  serpentine  and  as  pseudomorphs  copying  crystals  of  quartz.     (I  can 
not  learn  where  the  name  was  published  by  Hermann.) 
C.  U.  Shepard :  Treatise  on  Min.,  p.  151. 

1868.  Aphrodite  (subspecies) ;  Hampshirite.    No  locality. 

Its  purity  and  individuality  as  a  species  doubted.     - 
.J.D.Dana:  Sys,  Min.,p.457. 

1887.  Hampshirite.    Chester.    (See  PI.  I,  fig.  4.) 

There  is  in  the  Clark  collection,  now  in  Smith  College,  a  unique  and 
remarkable  specimen,  with  this  curious  label:  ''Hampshirite;  steatitic 
pseudomorphs  after  quartz ;  Chester,  Mass.,  on  the  road  to  Middlefield. 
Locality  exhausted  and  filled  up  with  rocks  to  prevent  anything  more 
being  taken  from  it.  Bailey  thinks  this  specimen  could  not  be  duplicated. 
From  Rowers  collection.     He  procured  it  at  the  locality  for  $10.00." 

This  label  is  in  Mr.  James  Clark's  handwriting.  The  piece  is  so  inter- 
esting that  I  have  figured  it  in  Plate  I,  D. 

It  proves  to  be  a  pseudomorph  after  olivine,  and  t<o  follow  quite  closely  the 
type  figured  by  Des  Cloizeaux.  Man.  Min.  Atlas,  Vol.  YU,  p.  41,  from  Torre 
del  Greco,  showing  the  faces  oo  P  (110),  2  P  db  (021),  4  P  »  (041),  ao  P  * 
(010),  P  (HI).  00  P  measured  129°  30'  to  131^  30' ;  true  angle,  130°  2^.  2 
P  X  =79^  to  81°  30' ;  true  angle,  80°  53'.  The  crystals  are  in  stout  prisms 
up  to  4  cm.  long;  brownish-yellow,  and  covered  in  large  part  by  a  sec- 
ondary deposit  of  a  compact  fibrous  greenish- white  chrysotile,  sp.  gr.  2.24. 

The  discrepancy  in  the  localities  of  the  "  crystallized  serpentine"  above 
and  the  ''  hampshirite"  arise  from  the  fact  that  the  great  serpentine  mass 
extends  into  both  towns.  They  both  refer  to  the  same  locality.  There 
were  fine  specimens  in  the  Shepard  collection.  With  the  exception  of 
these  crystals,  I  have  never  been  able  to  detect  any  trace  of  olivine  by  a' 
careful  microscopical  study  of  every  serpentine  outcrop  on  the  west  side 
of  the  river.  Mr.  M.  £.  Wadsworth  cites  a  peridotite  from  the  Westfield 
River,  but  says  the  olivine  structure  is  wholly  gone,  and  his  figure  shows 
only  the  square-meshed  eustatite  structure.  (Lithological  Studies,  PI.  7, 
p.  2.)    As  indicated  above,  the  locality  is  now  lost. 

1892.  Hampshirite.    No  locality. 

The  data  given  in  1868  are  cited  without  essential  change.     "Probably 
not  homogeneous.'^ 
E.  8.  Dana :  Sys.  Min.,  p.  675. 

HEMATITE. 

1818.  Specular  oxide  of  iron.    Hawley,  Bemardston,  Warwick. 

Veins  wrought  to  some  extent. 

£.  Hitchcock:  Geol.  Deer&eld;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  115. 

1819.  Specular  oxide  of  iron.    Montague. 

''In  a  detached  eminence  100  feet  high  on  land  of  Mr.  Taft,  near  mouth 
of  Millers  River.  The  whole  hill  traversed  by  numerous  veins,  and  scarcely 
a  foot  of  the  rock  is  to  be  found  which  does  not  contain  them,  varying  in 
width  from  a  mere  line  to  several  Inches.    The  prhicipal  vein  appean  on 


■MnMm.]  A   MINERALOGICAL   LEXICON.  93 

1819.  Specular  oxide  of  iron — Continued. 

the  top  of  the  hill,  and  is,  as  nearlj  as  I  could  determine,  not  less  than  10 
feet  wide,  lying  in  a  north  and  south  direction.  Ore  abundant  and  gener- 
ally pure.  Masses  that  have  been  separated  by  blasting  and  weighing 
100  to  200  pounds  lie  on  the  surface;  pyrite  present;  the  gangueis  quartz. 
The  walls  and  hill  are  composed  of  granite." 
£.  Hitchcock:  Sup.  Oeol.  Deerfield;  ibid.,  p.  438. 

1822.  Micaceous  oxide  of  iron.    Hawley. 

"Of  extreme  beauty;  is  found  a  lew  miles  from  Northampton.    It  has 
high  luster  and  is   contorted  with  delicate  flexing,  as  if  it  had  lain 
I  between  the  layers  of  mica-slate,  which  we  presume  must  have  been  the 

t  fact.    Dr.  Hunt  and  Mr.  W.  C.  D wight,  of  Northampton,  have  favored  us 

with  specimens,  and  similar  ones  from  Hawley,  in  Massachusetts,  have 
^  been  transmitted  by  Dr.  Jacob  Porter,  of  Plainfield;  this  last  is  particu- 

■  larly  beaatiful  and  is  sprinkled  with  points  of  magnetic  iron." 

Editor's  note:  Am.  Jour.  Sci.,  Ist  series,  Vol.  IV,  p.  53.  (Both  parts  of 
this  note  refer  to  the  same  locality.) 

1823.  Specular  oxide  of  iron.    Same. 

Ibid.,  Vol.  VI,  p.  207. 

1823.  BAicaceons  oxide  of  iron.    Beruardston. 

With  magnetite,  like  Hawley,  in  'Halco-argillite." 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  208. 

1823.  BAicaceons  oxide  of  iron.    Hawley. 

Northwest  part  of  town  in  talcose  slate ;  the  principal  bed  of  the  ore 
varies  from  6  inches  to  3  or  4  feet  thick.  Mine  opened  20  or  30  rods  long, 
30  or  40  feet  deep.  Magnetic  oxide  most  abundant;  the  micaceous  oxide 
not  wrought,  from  the  belief  that  it  would  not  smelt. 

Ibid. 

1825.  Hematite?    Vitreous  black  oxide  of  iron. 

Southampton  lead  mine,  in  carbonate  of  lead.    Before  blowpipe  infusible, 
becomes  magnetic. 
C.  U.  Shepard:  Min.  Loc. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  IX,  p.  47. 

1825.  Bfficaceons  iron.  Northampton  (misquotation  of  1822  above 
for  Hawley). 

High  luster,  contorted  (Cleaveland. )  Warwick ;  wrought  to  small  extent 
(Am.  Jour.  Sci.,  Ist  series.  Vol.  I,  p.  115). 

Robinson's  Cat.,  p.  64. 

1827.  Hematite.    Hawley,  at  junction  of  mica  and  talcose  slate. 

A.Nash:  Lead  mines  of  Hampshire  County;  Am.  Jour. Sci.,  Ist  series. 
Vol.  XII,  p.  245. 

1841.  Micaceous  specular  iron  ore.    Hawley. 

Formerly  rejected  as  worthless,  but  is  an  exceedingly  rich  ore. 

Analysis. 

FeaOs 99.26 

HaO 60 

Loss 14 


100.00 


Also  Montague. 

£.  Hitchcock:  Geol.  Mass.,  p.  196. 
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1879.  Hematite.     Hawley. 

West  of  the  Center  is  a  hill  containing  a  rich  deposit  of  iron  ore  which 
was  mined  about  1800  to  supply  a  faruace  near  by,  and  which  gave  the 
name  of  ** Forge  Hill''  to  this  locality. 

Pist.  Conn.  Valley,  Vol.  H,  p.  704. 

1885.  Hematite. 

In  minute  spheres  with  concentric  structure  superficially  embedded  in 
quartz  crystals,  so  as  always  to  fill  the  same  half  of  the  surface  of  each 
crystal,  as  if  the  solution  had  dripped  down  a  vertical  fissure,  which  was 
covered  with  the  growing  quartz  crystals.  In  diabase  south  of  Titan's 
Piazza. 

Discovered  by  Prof.  J.  M.  ('larke. 

188G.  Hematite.     Hawley. 

The  fine  micaceous  ore  is  a  bed  intercalated  in  the  schists  adjacent  to  a 
fault,  and  the  mineral  may  be  regarded  as  a  pseudomorph  by  replacemeDt 
of  muscovite.  It  is  for  the  most  part  a  quartz-hematit«  schist  or  itabiryte, 
of  which  the  texture  is  exactly  like  that  of  the  a<ljoiniiig  mica-schists, 
with  which  it  is  conformable,  only  that  the  mica  is  replaced  by  the  scales 
of  specular  iron.  It  is  interesting  to  note  that  a  similar  replacement  of 
biotite  by  specular  iron  occurs  among  the  minerals  formed  by  the  partial 
melting  of  the  oli  vine-rock  iuclosures  in  basalt.' 

lu  the  case  before  us  I  think  it  probable  that  heated  waters  occupying 
the  fissure,  and  borrowing  iron  from  the  adjoining  ankerite.  have  replaced 
the  mica  along  the  sides  of  the  opening. 

1891.  Hematite.     South  of  Northampton. 

Quarry  in  sandstone  beside  Connecticut  River  Railroad,  at  north  line  of 
Holyoke. 

Fine  broad  layers  3  mm.  thick  with  botryoidal  and  drusy  surface  made 
of  shining  plates  set  edgewise  in  fissure  in  brown  stone.  These  plates  are 
formed  by  the  large  development  of  the  plane  0.  It  also  impregnates  the 
sandstone.  In  both  cases  it  is  just  above  diabase,  which  gives  every  indi- 
cation of  having  been  so  quickly  covered  that  the  heat  of  the  mass  greatly 
quickened  the  circulation  and  increased  the  chemical  activity  of  the 
solutions  which  permeated  the  covering  of  sand,  cementing  it  and  filling 
its  fissures  with  the  hematite. 

HERMANNITB. 

See  Rhodonite. 

HEULANDITE. 

1825.  Heulandite.    Chester. 

**  In  the  cabinet  of  Dr.  Emmons  in  Chestev  I  was  shown  specimens  of  a 
mineral  considered  as  stilbite,  which  I  at  once  recognized  to  be  heuland- 
ite crystals  about  one-eighth  inch  long.     Locality  exhausted." 

C.  U.  Shepard :  Bost.  Jonr.  Phil.,  Vol.  Ill,  p.  608. 

1825.  Heulandite.    Chester. 

Right  oblique  prism,  acute  edges  replaced;  white;  withchabasie  and 
stilbite  in  mica  slate. 
E.  Emmons :  Min.  Not.,  Am.  Jour.  Sci.,  1st  series,  Vol.  X,  p.  11. 


>  K.  Blelbtren :  Ziir  KoimtuisH  dor  KinHcbluHsc  in  den  Basalteu;   Zcituchrift  dor  deatMhen  geoi. 
Gesollschaft,  Vol.  XXXV,  p.  546.  ^ 

uigiiized  by  VjOv^'i  iv. 
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1S;31.  Lincolnite.     (Hitchcock.)    Deerfield. 

Full  description,  figure,  and  measurements;  named  after  the  then  f^ov- 
crnor,  Lincoln.     From  trap  of  Deerfield  Mountain,  east  of  villago. 
^       E.  Hitchcock  :  Geol.  Mass.,  p.  437. 

1841.  Lincolnite.    In  trap,  1  mile  east  of  Deerfield. 

Description,  figures,  and  measurements. 
Ihid.,  p.  662. 

1843.  Henlandite. 

Declaring  the  lincolnite  to  be  heolandite  and  M  >  T  to  be  130\ 

F.  Alger:  Proc.  Boat.  Soc.  Nat.  Hist.,  Vol.  I,  p.  145  (abstract);  Host. 

.Jour.  Nat.  Hist.,  Vol.  IV,  p.  245;  also  Am.  .Jour.  Sci.,  1st  series,  Vol.  XLVI, 

p.  233. 

1844.  Heulandite.     (Zeolus  rhomboideus.)     Deerfield.     Chester. 

J.  D.  Dana:  Sy«.  Miii.,p.  .324. 

1844.  Lincolnite. 

Wishes  an  arrest  of  judgment  concerning  the  identity  of  lincolnite  and 
heulandite,  and  states  that  the  crystals  sent  to  Mr.  Alger  were  from  a 
second  and  later  find,  a  few  rods  from  the  first;  gives  a  later  measurement 
of  Professor  Shepard  as  116^  45'  to  117^15'. 

[Editor's  note :  The  angle  measured  is  not  the  primary  lateral  angle  130^ 
30',  but  the  angle  of  T  (0)  on  ?  (2-i)  =115°  10'.]  ' 

E.  Hitchcock :  Am.  Jour.  Sci.,  1st  series,  Vol.  XLVII,  p.  416. 

1844.  Henlandite. 

Lincolnite  is  heulandite. 

F.  Alger :  Alger's  Phillips  Min.,  p.  37. 

1845.  Lincolnite. 

Professor  Shepard  defends  the  species  and  gives  a  new  series  of  mea&- 
tirements,  obtaining  117^  08'  06" ;  to  which  B.  Silliman,  jr.,  in  a  note,  rejoins 
that  if  the  new  measurements  giver,  by  Professor  Shepard  in  the  above 
note  be  correct  the  corresponding  angle  of  H  would  be  116^  17'. 

Am.  Jour.  Sci..  1st  series.  Vol.  XLVIII,  pp.  175, 179. 

1845.  Lincolnite. 

Thinks  that  the  modifying  plane  suggested  in  the  note  of  the  editor 
appended  to  last  paper  does  not  settle  the  question,  ''for  the  modifying 
I>lane  mentioned  occurs  rarely,  as  it  is  extremely  narrow,  and  it  could  not 
be  confounded  with  the  primary  plane  by  so  practiced  an  observer  as  Pro- 
fessor Shepard." 

Mr.  Teschemacher  informs  him  that  he  did  not  know  he  was  measuring 
the  lincolnite,  and  so  gave  it  no  special  care,  and  does  not  wish  to  be 
quoted  as  asserting  the  identity. 

[Editor's  note :  The  plane  i  enlarged  may  obliterate  M,  one  of  the  pri- 
mary faces,  or  nearly  obliterate  it,  and  then  the  narrow  plane  left  would  be 
the  one  alluded  to  above.] 

E.  Hitchcock:  Am.  Jour.  Sci.,  Ist  series,  Vol.  XLVIII,  p.  64. 

1846.  Lincolnite. 

Peculiarities  in  the  modifying  planes  have  given  rise  to  a  secondary  form 
rarely  observed  in  heulandite.  These  consist  in  the  enlargement  of  the 
planes/ (Phillips)  or  t  (Dana),  so  as  nearly  to  obliterate  the  planes  M, 
being  in  fj^ct  the  reverse  that  we  observe  in  heulandite  from  other  localities. 

In  the  measurements  by  Professor  Hitchcock  and  Professor  Shepard  the 
angle  of /on  T  was  mii*takon  for  M  on  T,  and  in  the  figure  given  by 
l^ofessor  Hitchcock  it  is  evident  that  the  phme  lettered  M  should  be/. 
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1840.  Lincolnite — Coutinaed. 

The  true  value  of  /  on  T  is  115^  10'  (Dana).     Professor  Shepard's  last  meas- 
urement made  is  116^  17'. 

F.  Alger:  Loc.  of  rare  min. ;  Bost.  Jour.  Nat.  Hist..  Vol.  V,  p. 30<5. :  I*roc. 
Host.  Soc.  Nat.  Hist.,  Vol.  II,  p.  89  (abstract). 

1852.  Heulandite.     ''Liucolnite  (heulandit^)  belongs  here."' 

C.  U.  Shepard:  Min.,  3d  ed.,  p.  163. 

1876.  Lincolnine.    Deerfield. 

C.  U.  Shepard:  Cat.  Min.  75  miles  of  Amherst  College,  p.  4. 

Given  in  accordance  with  his  suggestion  to  use  '*ine''  for  minerals 
whose  speciiic  character  is  not  fully  settled,  a  suggestion  which  hiui  not 
been  anywhere  adopted. 

1880.  Heulandite.     Aiiiberst. 

At  Pikes  Peak,  a  small  projecting  rock  at  the  north  end  of  Prospect 
street,  now  blasted  away  for  the  foundation  of  a  house,  in  a  quartz- 
garnet-hbrn blende  rock,  beautiful  brick-red  crystals  (P,  M,  T,  N,  z)  3  lum. 
long,  tabular  on  M,  and  in  drusy  crystalline  surfaces,  on  fissures  with  very 
fresh  pyrite,  plainly  of  very  recent  development. 

1882.  Heulandite.    Deerlield. 

This  mineral  occurs  quite  abundantly  at  the  new  cutting  in  small,  stout 
prisms,  t'-i,  2-t,-2i,  up  to  2  mm.  in  length,  with  sharp  edges  and  no  indication 
of  other  faces.  It  is  the  lincolnite  of  President  Hitchcock,  and  the  speci- 
mens studied  by  me  agree  exactly  with  those  labeled  lincolnite  by  him, 
and  coming  from  the  old  locality  cast  of  Deer  tie  Id.  The  mineral  collec- 
tion at  Amherst  contained  a  few  crystals  also  identical  with  the  above, 
from  the  Fitchburg  railroad  cutting,  and  these  were  separated  by  Profes- 
sor Shepard  from  heulandite  under  the  name  liucolnite. 

After  careful  study  I  find  all  these  crystals  identical  with  each  other 
and  with  heulandite,  both  optically  and  crystallographically. 

B.  K.  Emerson :  The  Deertield  dyke;  Am.  Jour.  Sci.,  3d  series,  Vol.  XXIV, 
p.  357. 

HORNBLENDE. 

See  Ainphibole. 

HUMOFERRITE. 

1876.  Humoferrite.     (Shepard.     See  Limonite,  1876.) 

An  unused  synonym. 

ILMENITE. 
See  Menaccaiiite,  1846, 

INDIANITE. 
See  Oligoclase,  18C5. 

ISKRINE. 
See  Menaccanite,  1835, 

JEFFERISITE. 
1870.  VemucuUte  or  Jefferisite.    Pelham. 

Irregular  veins  separated  by  a  decomposed  asbestos,  an  altered  mica; 
H.  =1.5;  luster  pearly,  sometimes  metallio:  exfoliat4is,  fuses  on  ed^^es; 
shows  six-rayed  asterism. 

J.  H.Adams,  class  of  '70,  Amherst  College;  Am.  t}|^^Tfea%kL?vL'*^:^v^  **^* 
XLIX,p.271.  ^  ^ 
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1870.  VenuicnUte?.    Pelham. 

Loees  7  per  cent  by  ignition ;  50  per  cent  dissolved  in  aqna  regia,  leav- 
ing white  scales  resembling  margario  acid.  They  are  so  remarkable  for 
their  uniformity  of  size,  freedom  from  color,  and  pearly  luster  as  scarcely 
to  suggest  their  inorganic  composition.  Under  the  microscope,  however, 
they  give  very  nearly  the  distinct  lateral  cleavage  line  of  mica.  Nor 
have  they  the  perfect  elasticity  of  a  true  mica.  They  show  no  tendency 
to  further  exfoliation  when  heated.  Before  the  blowpipe  they  melt  with 
difficulty  on  the  edges  into  a  colorless  glass.  Professor  Dea  Cloizeaux  was 
kind  enough  to  examine  some  of  these  scales  optically  and  found  them  to 
be  uniaxial ;  the  exfoliation  caused  by  the  coatiug  of  the  mica  scales  with 
I  a  hydrated  argillaceous  mixture,  which  probably  owes  its  origin  to  the 

decomposition  of  some  other  member  of  the  micaceous  or  ohloritic  family. 

Al«03 14.00 

Mg0...i 13.68 

FejOa 32.00 

SiaOs 24.00 

Alk(f) (f) 

C.  U.  Shepard :  Min.  Contrib. ;  ibid.,  Vol.  L,  p.  96. 

(Prof.  L.  Mears  found  the  margaric  add-like  scales  obtained  by  boiling 
the  above  vermiculite  in  aqua  regia  to  dissolve  in  KgO,  hence  they  are 
SiO..) 

1875.  Felhamite.    Pelham. 

Full  description  and  analysis. 

J.  P.  Cooke,  jr. :  On  the  new  varieties  of  vermicnlites ;  Proc.  Am.  Acad, 
Arts  Sci.,  Vol.  X,  p.  453,  Boston. 

1891.  Jefferisite.    Pelham. 

New  excavations  have  produced  crystals  4  inoheff  square  and  nearly  an 
inch  thick,  exactly  like  those  from  Westchester,  Pa.  They  are  a  rich 
bronze-brown,  often  bent.  They  are  derived  from  the  biotite  which  sur- 
rounds the  olivine  rock. 

KAOLINITE. 
1823.  Porcelain  clay.    Plainfleld  (Silliman),  Conway,  and  Leyden,  in 
small  quantities. 

£.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI, 
p.  229. 

1827.  Kaolin.    Williamsburg;  of  superior  quality.    Conway. 

A.  Nash :  Lead  mines  of  Hampshire  County ;  ibid.,  Vol.  XII,  p.  261. 
(The  first  may  be  the  infusorial  marl  recently  patented  by  a  man  in 
Williamsburg  as  a  filling  for  piano  firames.) 

1831.  Porcelain  clay.    Norwich,  at  lead  mine. 

Analjf9i8. 

H«0 8.00 

SiO, 53.40 

Al*03 36.26 

CaO 24 

MgO 68 

MnO 20 
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1880.  Kaolinite.    Amherst. 

Well  at  northwest  corner  of  College  Grove. 

Green,  Boft  lithoniarge  from  decomposition  of  orthoclase,  maseoTite,  and 
fibrolite  of  coarse  granite,  and  forming  pseudomorphs  of  these  mlDerals. 
It  represents  the  surface  of  the  granite  which  has  been  rotted  beneath  tlie 
Triassic  sandstones,  now  newly  exposed  by  glacial  erosion. 


AnalyMes  made  in 

the  laboratory  of 

Amh^si 

College. 

No.  1. 

No.  2. 

No.  3. 

SlOi 

46.96 
28.01 
3.14 
3.58 

44.39 
33.64 

46.50 

Alio, 

\  36.62 

F^oJ 

2.13 

6. 41           4. 54 

k5) 

2.59 
11.57 

HO 

11.14 

12.60 

92.83 

M.07       100.82 

1882.  Kaolinite.    Deerfleld. 

,  '*  Along  the  shore  in  Greenfield,  opposite  Turners  Falls,  and  especially  on 
the  new  road  between  these  towns,  the  nodnles  of  the  radiated  prehnite 
are  in  whole  or  part  changed  into  a  white  kaolin  ( f),  the  change  nnifonnly 
commencing  from  the  different  centers  of  radiation  and  proceeding  regu- 
larly outward.  Under  the  microscope  the  kaolin-like  material  separat-es 
into  opaque  grannies  so  extremely  minute  that  they  show  in  water  the 
Browniaii  movement  with  wonderfnl  perfection.'' 

B.  K.  Emerson :  Tlie  Deerfield  dyke ;  Am.  Jour.  Sci.,  3d  series,  VoL  XXIV, 
p.  349. 

1883.  Kaolinite  after  garnet    Bernardston. 

.  In  the  Leyden  argillite,  on  the  north  line  of  Bemardston,  minute  gar- 
nets have  been  changed  to  a  mass  of  soft  olay,  which  still  fills  the  cavities. 

1888.  Kaolinite. 

The  thin  laminated  clays  of  Champlain  age  which  rest  directly  on  the 
till  in  the  Connecticnt  River  valley  and  those  of  the  Brimfield  Lake  will 
be  described  in  fnll  in  the  monograph  on  the  geology  of  the  region.  Tliey 
are  extensively  worked  for  brick  in  Tamers  Falls,  Greenfield,  Northamp- 
ton, Amherst,  Holyoke,  Chicopee,  South  Hadley,  Springfield,  and  Brim- 
field. 

1890.  Kaolinite.    Blandford. 

Extensive  works  have  been  erected  by  the  Blandford  Brick  and  Tile 
Company  in  Rnssell  to  work  a  deposit  of  clay  found  in  Blandford  many 
years  ago  by  Mr.  G.  L.  Twitchell.' 

**  Sworn  analyses  by  chemists  of  the  Massachusetts  Institnie  of  Tech- 
nology show  the  existence  of  a  bed  of  kaolin  *  "  *  of  the  most  vain- 
able  sort  and  in  a  quantity  that  is  known  to  exceed  80,000  tons.  »  *  • 
A  comparative  analysis  shows  that  the  Blandford  clay  is  superior  to  the 
Mount  Savage  clay,  the  only  American  basis  for  fire  brick  that  is  worthy 
of  notice,  and  even  to  the  Sturbridge  clay  from  England  and  the  Chinese 
kaolin.    It«  finer  strain  makes  a  brick  of  the  purest  white.'' 

Springfield  Republican,  December  6,  1890. 
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1890.  Kaolinite.    Blandford. 

Sitaated  jast  east  of  the  village  and  dae  to  the  preglacial  decompoBition 
in  sita  of  veins  of  coarse  feldspathic  pegmatile. 

Analysis, 
[By  Dr.  L.  M.  Norton,  Institute  of  Technology.] 

SiOa 52.03 

AI2O3 31.76 

H2O 15.65 

MgO 54 

Fe^Oa Trace. 

CaO Trace. 

Alkalies Trace. 

99.88 
W.  O.  Crosby :  The  Kaolin  in  Blandford,  Mass. ;  Technology  Quarterly, 
Vol.  Ill,  p.  228. 

KALINITE. 

1818.  Native  alnm.    Leyden. 

Efflorescing  in  small  quantity  on  argillaceous  slate. 

£.  Hitchcock :  Geol.  Deerfield ;  Am.  Jour.  Sci.,  1st  series,  Vol.  1,  p.  114. 

1824.  Alum.    Ware,  in  mica-slate. 

C.  U.  Shepard:  Min.  Loc;  ibid.,  Vol.  VIII,  p.  235. 

1825.  Alum. 

Conway,  on  mica-slate;  Leyden,  in  carbonaceous  clay ;  Ware,  in  mica- 
slate. 
Robinson's  Cat.,  pp.  45, 56, 73. 

1835.  Alnm.    Ware. 

In  gneiss. 

E.  Hitchcock :  Geol.  Mass.,  p.  398. 

1841.  Alnm.    Conway,  northeast  part. 

Abundant. 

Ibid.,  p.  601. 

The  pyritous  Hawley  schists  and  the  rusty  fibrolite  Brimfield  schist 
along  the  eastern  border  of  the  area  show  abundant  white  efflorescences 
of  mixed  iron  and  alumina  sulphates. 

KEROLITE. 
See  Bastite  and  Deweylite. 

KILLINITE. 
See  Muscovite,  1870. 

KI^EBELITE. 
1880.  Knebelite.    Plainfield. 

There  was  in  the  Shepard  collection  (now  burned)  a  specimen  labeled 
by  Professor  Shepard  ''Tephroite,  knebelite,  Mg(Fe)SiOj.''  It  was  dull 
yellowish-brown  in  color  and  of  fibrous  texture,  apparently  common 

,  •,  ,       ,  uigiiizecTDy  <*iv^v^r^i\^ 

hornblende.  O 
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LAUMONITE, 

1835.  Lanmonite. 

In  amygdaloid  in  MassachuBetto  in  small  maBses. 
C.  U.  SUepard:  Min.,  Part  II,  Vol.  II,  p.  3. 

1835.  Lanmonite. 

Doubts  its  oocorrence. 

£.  Hitchcock:  Geol.  Mass.,  p.  436. 

1841.  Zianmonite. 

Not  fonnd  in  greenstone  in  Massachosetts. 
£.  Hitchcock:  Geol.  Mass.,  p.  662. 

1876.  Lanmonite.    Monson. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  4. 

1882.  Lanmonite.    Monson. 

Large  pieces  of  massive  lanmonite,  white  to  pink,  from  Monson  quarry. 
In  a  north-south  fissure  in  the  north  end  of  the  quarry  the  gneiss  is  much 
decomposed  and  the  fissure  filled  with  lanmonite,  massive,  granular,  and 
in  quite  large  finely  terminated  crystals,  od  P  (110)— F  cx>  (100),  26  mm. 
long,  li  mm.  wide.  The  vein  is  permeated  with  hands  of  leek-green 
•  hornstone. 

1886.  Lanmonite.    Northampton.    Quarry  in  granite  south  of  W.  I^. 
Moore's,  east  of  Florence. 

Hollow  pseudomorphs  of  albite  after  lanmonite ;  fine  drusy  without  and 
within,  10  mm.  long  oo  P  (110)  —  P  oo  (101).  They  rest  on  lanmonite  and 
quartz. 

LAZULITE. 

1883,  Laznlite.    Greenfield. 

In  1892  Mr.  C.  C.  Russell,  of  the  class  of  1S94  in  Amherst  College,  picked 
up  in  the  hed  of  Hinsdale  Brook  a  white  vein-quartz  bowlder  nearly  4 
inches  long  and  2i  inches  square  on  cross  section,  having  a  glacial  shape, 
smoothed  on  the  four  sides  and  rough  on  the  ends,  but  later  considerably 
waterwom.  The  half  of  one  side  is  of  deep  azure  blue  of  the  shade  of 
the  Chrowder's  Mountain  lazulite  and  deeper  than  that  of  Grave's  Monn- 
tain,  Georgia.  It  is  in  squarish  cross  sections  of  imperfect  crystals  nearly 
half  an  inch  across  and  the  material  extends  a  half  inch  into  the  mass. 

The  quartz  is  a  clear^  white,  greasy,  vein  quartz,  which  has  parallel  to  a 
plane  of  schistosity  thin  films  of  magnetite,  and  these  graduate  into  filnia 
of  a  magnetite-muscovite-fibrolite  schist.  I  am  wholly  at  a  loss  to  locate 
this  schist  in  any  region  from  which  the  ice  could  bring  the  bowlder  to 
this  place,  since  fibrolite  is  wholly  wanting  in  the  rocks  to  the  west  and 
northwest  across  the  Green  Mountains,  so  far  as  I  have  examined  them« 
The  only  other  locality  for  lazulite  in  the  United  States  is  in  Georgia. 

LEPIDOIITB. 
1835.  LepidoUte. 

"  Dr.  Emmons  is  of  opinion  that  the  '  large  cleavable  variety*  of  crys- 
tals occurs  at  Goshen.  Probably  he  refers  to  the  mineral  that  has  gener- 
ally been  regarded  as  rose  mica." 

£.  Hitchcock :  Geol.  Mass.,  p.  504. 

This  was  doubtless  mnscovite.  .   f^^^^]^ 

1879.  LepidoUte.    Chesterfield,  in  cleavelandite.  ^^-^^^^^OOgl^ 
A.  A.  Julian :  Ann.  N.  Y.  Acad.  Soi.  Arte,  Vol.  I,  p.  351. 
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1818. 

1819. 
1823. 

1827. 

1832. 
1836. 
1835. 

1838. 

1841. 

1852. 
1865. 


LIMONITE. 
Eagle  stone,  or  nodular  argillaceoiui  oxide  of  iron.    Deerfleld. 

One  specimen  ou  banks  of  Deerfield  River. 

£.  Hitchcock :  Geol.  Deerfleld ;  Am.  Joar.  Sci.,  1st  series,  Vol.  I,  p.  116. 

Bog  iron  ore.    Greeniield,  Warwick. 

E.  Hitchcock :  Sup.  to  Geol.  Deerfleld;  ibid.,  Vol.  I,  p. 486. 

Nodular  argillaceous  oxide  of  iron.    Gill,  near  Falls,  in  dark 
hard  slate  of  coal  formation. 
E.Hitchcock:  Geol. Conn. River;  ibid., Vol. VI, p. 233. 
This  refers  to  the  abundant  flattened  egg-shaped  concretions  of  pyrite 
changed  to  limonite  found  in  the  Triassic  slate. 

Iron  bed ;  bog  iron  ore.    Williamsburg. 

One-half  mile  below  village,  30  rods  south  of  Northampton  road. 
A.  Nash :  Lead  mines,  etc. ;  ibid.,  Vol.  XII,  p  258. 

Limonite.    Greenfield^  Northampton,  Springfield,  Williamsbarg. 

£.  Hitchcock :  Geol.  Mass. ;  Am.  Jour.  Sci.,  Ist  series.  Vol.  XXII,  p.  55. 

"▼itreons  black  oxide  of  iron."    Southampton  lead  mine. 

E.Hitchcock:  Geol. Mass., p. 507. 

Limonite,  nodnlar.    Gill,  in  slate  of  the  coal  formation. 

C.  U.  8hepard:  Min.,  Ist  ed.,  Part  II,  Vol.  II,  p.  15. 
(See  1823,  above.) 

Ocher.    Monroe. 

No.  162  in  State  oolleotion  from  Morton  Ballon;  formerly  dog  for  paint; 
abandoned. 
E.  Hitchcock:  Report  on  Economical  Geol.,  p.  128. 

Bog  ore.    Warwick,  Greenfield,  Northampton,  Springfield,  Wil- 
liamsburg. 

E.Hitchcock:  Geol. Mass., p.  198. 

Limonite.    Gill,  in  slate  of  the  coal  formation. 
C.  U.  Shepard:  Min.,  3d  ed.,  p.  277. 

Ocher  and  sienna.    East  Whately. 

Discovered  and  used  above  fifty  years  ago;  is  on  land  of  Elihu  Belden; 
called  American  sienna ;  used  mixed  with  milk  as  a  paint.  Covers  one- 
half  acre  30  rods  from  Connecticut,  in  a  long  depression  in  the  meadow 
extending  from  north  to  south.  Is  immediately  below  turf,  10  to  30  inches 
thick;  rests  on  loam.  Probably  a  spring  deposit,  very  homogeneous  and 
flne  grained ;  ocher  sienna-brown,  and  when  ignited  a  red  to  burnt  sienna. 

Anal  y  918, 


SiO«. 

Pe,0,. 

Al^.. 

H,0. 

Total. 

Dl^dlM^St  vftUow ,r 

13.00 
20.00 
47.00 
63.00 
63.00 

70.00 
«3.30 
35.00 
28.00 
17.  M 

3.80 
5.00 
6.00 
6.00 
7.00 

13.00 
U.70 
10.80 
IB.  00 
.  12.50 

09.60 
100.00 

06.30 
100.00 
100.00 

KJlT?'.:::::: :; 

ToIIowish -brown 

Brown 

Pale  yellow 

Highly  commended. 

Report  of  Prof.  Charles  Upham  Shepard's  analysis  of  the  East  Whately 
ocher  and  sienna  mine;  Amherst,  Mass.,  January  18, 1865°  ^v  ^^v^v.'^i^- 
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1865.  American  sienna.    Whately. 

C.  U.  Sliepard :  Am.  Joar.  Sci.,  2d  series,  Vol.  XLII,  p.  2. 

1876.  Humoferrite.    (Shepard.)    Whately. 

C.  U.  Shepard,  Cat.  of  Min.  within  75  miles  of  Amherst  College. 

''Its  true  character  is  that  of  a  light  river  sediment  highly  charged  with 
peroxide  of  iron,  which  ingredient .  forms  one  sixth  to  three-fourths  of  its 
weight." 

C.  U.  Shepard :  Report  Whately  ocher  and  sienna  mine,  p.  4. 

(Name  not  adopted.) 

1876.  Melinine.    (Shepard.)    Tamers  Falls. 

C.U. Shepard:  Ibid., p. 4.     (See  Limonite,  1S23.    The  name  has  never 
been  adopted.) 

1879.  Bog  iron.    Brioifield. 

Formerly  worked  to  considerable  extent  on  farm  of  Charles  Bugbee^ 
since  occupied  by  Michael  Travers. 
Hist.  Conn.  Valley,  Vol.  II,  p.  994. 

1891.  Limonite.    Bernardston. 

Impregnates  and  replaces  the  limestone  at  Williams's  fiirni  in  quite  large 
amount. 

1891.  Ziimonite  after  calcite.    Londville  lead  mine. 

Form  00  P,  —  i  R; 5  mm.  long;  on  quartz. 
In  Clark  collection.  Smith  College. 

LmAEITE. 
1891.  Linarite.    Manhan  lead  mine,  Loudville. 

In  deep  blne-bladed  crystals  in  a  cavity  in  quartz,  determined  by  Pro- 
fessor Shepard.  As  there  are  only  two  small*  crystals  known,  no  attempt 
was  made  to  verify  the  occurrence.  Color  And  form  agree  well  with 
linarite. 

Specimens  in  Amherst  and  Smith  College  collections. 

LINOOLNITE. 
1831.  Lincolnite.    See  Healandite. 

MAGNETITE. 
1818.  Iron  sand.    Turners  Falls,  Montague  side. 

Considerable  quantity. 

E.  Hitchcock:  Geol  Deerfield;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  115. 

1818.  Magnetic  oxide.    Common  west  of  the  Connecticut  Biver. 
Ibid. 

1822.  Magnetite.    Middlefield. 

Octahedrons  in  mica-slate  (Eaton). 
Cleaveland:  Min.,  Vol.  II,  p.  596. 

1823.  Magnetic  oxide  of    iron.      Plainfield,     Shelburne,    Shutes- 

bury,  etc. 

In  small  octahedrons  in  mica  slate  and  gneiss.  Hawley,  in  beds  in  tal- 
cose  slate.    Bernardston,  in  beds. 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  232. 

1824.  Magnetic  oxide  of  iron    Plainfield,  Cummington. 

Plainfield,  cubic  crystals  in    arenaceous  quartz.     Cummincton,  with 

'  •'  ^  uigiiizeo  Dy  N^j^v^S:  i\^ 

cummingtonite  (Dewey).  ^ 

J.  Porter:  Loc.  Min.;  Am.  Jour.  Sci.,  1st  series,  Vol.  VIII,  p.  233. 
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1825.  Magnetite.    Zoar,  Hawley. 

Octahedra  in  chlorite. 
Robinson's  Cat.,  pp.  52,  78. 

1825.  Magnetite  oxide  of  iron.    CuminiDgton. 

J.  Porter :  Min.  Loc. ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  IX,  p.  56. 

1826.  Magnetic  oxide  of  iron.    Plainfield. 

A  small  bed  has  lately  been  discovered. 
J.  Porter :  Min.  Not. ;  ibid.,  Vol.  X,  p.  18. 

1826.  Magnetite  iron.    Monson. 

Abundant  in  gneiss. 

S.  Coltou :  Min.  Not. ;  ibid.,  p.  13. 

1833.  Magnetic  oxide  of  iron.    Hawley. 

Principal  ore  magnetic  oxide ;  not  abundant ;  bed  rarely  more  than  1  to  2 
feet  wrought;  now  abandoned;  owned  by  Hon.  Samuel  C.  Allen.  Appears 
1  to  2  miles  south  and  2  to  3  miles  north  in  Charlemont.    (ttee  Hematite.) 

E.Hitchcock:  Geol. Mass., p. 53. 

1835.  Magnetic  oxide  of  iron.    Blandford,  Chester, 
Octahedra  in  mica-slate. 
Everywhere  in  the  "  chlorite  slate.'' 
Ibid.,  pp.  347, 363. 

1838.  Magnetite.    Warwick. 

Probably  the  most  extensive  in  the  State.  Attempt  to  work  it  abandoned 
because  of  impurity.    No.  177  in  State  cabinet;  from  Alden  Spooner. 

Analysis, 

FejO^ 66.4 

MnOa 16.6 

BiO«,Ala03 17.0 

100.00 
£.  Hitchcock :  Economic  Geol.,  p.  124. 

1841.  Magnetite.    Cliester,  Blandford,  Warwick^  BerDardston. 

Chester.  In  talcose  slate.  The  beds  of  magnetic  oxide  of  iron  in  the 
west  part  of  Chester,  which  are  nearly  a  foot  wide,  occur  in  hornblende 
slate;  but  this  appears  to  me  to  be  interstratified  with  the  talcose  slate, 
so  that  probably  the  ore  should  be  regarded  as  a  continuation  southerly 
of  the  beds  in  Hawley. 

Blandford.    Association  not  known. 

Warwick.  Near  east  line  in  mica-slate;  at  least  two  beds  several  feet 
wide ;  ore  abundant,  very  compact ;  sp.  gr.  4. 47. 

AnaljfsU, 

FejOs 46.34 

FeO 20.70 

SiOi 15.28 

MnO 7.92 

MgO 4.18 

CaO 4.88 

Lose 70 

100.00 

Digitized  by  VjOOQIC 
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1841.  Magnetite — Oontinued. 

BemardstoD.    Near  the  limestone. 

FcOj 67.86 

FeO 29.98 

SiOa 9.90 

MgO 5.42 

MnO 54 

Loss 30 

100.00 
£.  Hitohcock:  Geoi.  Mass.,  pp.  194,  612. 

1841.  Magnetic  oxide  of  iron.    Blandford^  Chester. 

Octahedra;  in  mica  slate.    Ibid.,  p.  607. 

1841.  Magnetic  oxide  of  iron. 

In  chlorite  slate;  abundant;  also  more  rarely  in  talcose  slate. 
£.  Hitchcock:  Ibid.,  p.  613. 

1841.  Magnetic  oxide  of  iron. 

In  small  disseminated  masses  in  8h^bame  in  gneiss. 
Ibid.,  p.  637. 

1865.  Magnetite.    Chester. 

Massive,  thin-veined,  grannlar,  and  disseminated.  Massive  variety  per- 
fectly pure  and  unmixed  between  the  coarse-grained  Lake  Champlain  ore 
and  the  fine-grained  Swedish.  In  fracture  slightly  purplish  tint,  blacker 
than  nsnal,  free  from  pyrite  and  rnst,  no  native  magnets ;  magnetic  with 
polarity.  On  top  of  North  Mountain  a  continnons  seam  10  to  15  inches 
wide  in  a  chloritoidal  vein  4  to  5  feet  wide  of  disseminated  magnetite; 
this  forks  off  from  the  main  vein  on  the  east  at  30^  in  talcose  slate,  sunk 
upon  25  feet.  No  emery;  seen  again  600  feet  on;  also  on  South  Mountain 
6  to  8  inches  thick ;  has  trace  of  titanium. 
•  C.  U.  Shepard:  Report  Chester  emery  mine. 

1886.  Magnetite.    Monson,  Flint's  quarry. 

In  broad  sheets  of  muscovite  in  flattened  reticulated  bands,  twinned  after 
the  octahedron,  as  at  Liepersville,  Pa.,  and  almost  rivaling  it  in  beauty. 
From  the  pegmatite  of  the  east  wall  of  the  quarry.  Beet  specimens  in 
Amherst  College  cabinet. 

1891.  Magnetite.    Hawley. 

This  mineral  is  abundant  the  whole  length  of  the  vein  on  Forge  Hill, 
replacing  the  better-known  hematite  in  the  bottom  of  the  new  shaft  sunk 
at  the  old  mine.    It  lies  in  a  quartz  vein  in  serioite  schist. 

1891.  Magnetite.    Plainfleld,  Charlemont. 

Plainfield.    Abundant  in  the  continuation  of  the  Hawley  vein  across 
this  town,  associated  with  rhodonite. 
Charlemont.    In  a  considerable  vein  in  the  south  brow  of  tiie  hill  1  mile 
.    .     north  of  village,  and  in  fine  octahedra  in  hornblende  chlorite-schist  near 
A.  P.  Maxwell's. 

MALACHITE. 

1818.  O-reen  carbonate  of  copper.    Greenfield. 

In  greenstone  vein  on  bank  of  the  Connecticut  River,  passing  under  the 
river;  not  wrought.  ^,g,  ,^^^  ^   ^^r^r^r 

£.  Hitchcock :  Geol.  Deerfield ;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  115. 
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1823.  O-reen  carbonate  of  copper.    Greenfield. 

Two  veins  considerably  abundant;  amorphous  and  earthy. 
£. Hitchcock:  Geol. Conn. River;  ibid.,  VoL  VI, p. 231. 

1881.  ICalachite.    Leverett,  Hatfield. 

Occurs  as  coating  and  small  tufts  at  new  opening  of  Upper  Leverett 
mine,  and  at  Hatfield  mine. 

1888.  ICalachite.    Loudville  lead  mine. 

In  layers  10  to  15  mm.  thick  and  in  fine  tufted  groups  on  chrysocoUa; 
rare;  finest  specimens  in  Smith  College  and  Amherst  College  collections. 

1890.  Malachite.    Chester. 

In  hornblende  schist  in  the  shafb  of  the  emery  mine;  broad  films  on 
cleavage  planes.    Especially  abundant  in  a  peculiar  olive-green  serpentine. 

MANGAN-AMPHIBOL. 

See  Bhodonite. 

MABCASITB. 

1835.  White  iron  pyrites.  Cummington  and  Plainfield  with  cum- 
mingtonite. 

C.  U.  Shepard :  Min.,  1st  ed.,  Vol.  II,  p.  159. 

1841.  White  iron  pyrites.    Same. 

£.  Hitchcock :  Geol.  Mass.,  p.  608. 

1886.  Marcasite.  Oummington,  Mass.,  and  throughout  western  New 
England. 

Massive  and  fibrous  in  mioa*schist. 

The  pyrite  of  Charlemont  is  cited  as  pyrrhotite  and  pyrite,  that  of  Rowe 
as  pyrite. 

A.  A.  Julien:  Decomposition  of  iron  pyrites;  Ann.  N.  Y.  Acad.  Soi., 
Vol.  Ill,  p.  398. 

(All  these  occorrences  are  in  one  band  of  rock^  and  X  have  rarely  failed 
to  find  cubical  crystals  at  any  locality  and  have  mever  seen  rhombic  or 
fibrous  forms.  Professor  Julien's  careful  studies  make  his  determinations 
conclusive  as  to  the  presence  of  marcasite  with  the  other  sulphides.) 

MAEGABITE. 

1865.  Margarite.    Chester. 

''  I  found  that  the  minerals  margarite  and  chloritoid  in  talcose  horn- 
blende and  mica-slate  rocks  indicated  the  occurrence  of  emery." 
C.  T.  Jackson:  Am.  Jour.  Sci,  Vol.  XXXIX,  p.  87. 

1865.  Margarite.    Chester. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series.  Vol.  XL,  p.  112. 

1865.  Margarite.    Chester. 

Scarcely  less  characteristic  of  emery  than  diaspore,  harder  and  more 
basic  than  mica,  nonalkaline,  frequently  with  a  richness  of  crystallization 
and  color  nowhere  else  known.  Always  in  near  proximity  to  the  purest 
masses  of  emery,  sometimes  traversing  it  in  veins,  at  others  icoating  more 
or  less  perfectly  large  and  small  rounded  masses  of  it  with  layers  an  inch 
or  more  in  thickness.  Laminse  transverse ;  sometimes  open  spaces  in  mid- 
dle of  margarite  seam  show  terminated  crystals,  but  rarely  with  crystals 
of  corundophyllite ;  emery  grains  everywhere;  pinkish,  rarely  dissemi- 
nated in  emery  with  epidote;  gray  and  resembles  mioac  y  ^^\^K^p^L\^ 

C.  U.  Shepard :  Report  of  Chester  emery  mine,  p.  10. 
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1866.  Margarite.    Chester. 

Analyns, 

SiOi 32.21 

AliOa 48.87 

CaO 10.02 

FeO 2.50 

MuO 20 

MgO 32 

Na^OCKsO) 1.91 

LO 33 

HaO 4.61 

TiO« Trace. 

100.96 
J.  L.  Smith:  Am.  Jour.  Sci.,  2d  series,  Vol.  XLII,  p.  90. 

1866.  Margarite.    CheBter. 

Analysis  by  J.  C.  Jackson  and  C.  T.  Jackson. 
Ibid.,  p.  107. 

1885.  Margarite. 

The  largest  crystals  that  have  come  to  my  notice  (100  mm.  long),  as  well 
as  the  thickest  veins  of  the  mineral  (65  mm.),  are  in  the  Clark  cabinet  in 
Smith  College. 

The  mineral  has  widely  divergent' optical  axes,  and  in  the  large  crystala, 
which  show  plumose  strncture  on  cleavage  planes,  the  snoceasive  laminsD 
of  the  crystal  are  placed  with  their  axes  making  a  considerable  angle  with 
the  axis  of  the  composite  crystal,  so  that  in  a  plate  of  sufficient  thickness 
exactly  the  same  effect  is  produced  as  by  buildiug  up  plates  of  moscovite 
with  the  axes  in  each  plate  diverging  more  and  more  from  the  first. 

1891.  Margarite.    Pelham  asbestos  mine. 

In  connection  with  the  seam  of  deep  blue  corundum  crystals,  lK>rderin^ 
the  top  of  the  olivine  bed,  one  fiue  specimen  of  margarite  has  been  found. 
Pale  pink  plates  one-half  inch  across  iu  fine  dark  bronze  biotite.  A  sec- 
ond piece  shows  a  fiue  drusy  silrface  of  satiny  luster  and  pale-green  color, 
formed  by  the  terminations  of  many  minute  implanted  cryst-als,  presenting 
a  common  face  to  the  surface.  Form  0  P  (001),  ao  P  oo  (010),  oo  P  (100). 
The  specimens  were  presented  to  the  cabinet  of  Amherst  College  by  Mr. 
B.  F.  Merrill. 


SeeBastite. 


See  Garnet,  1818. 


MARMOLITE. 
MELA^flTE. 

MELANTERITB. 


1818.  Sulphate  of  iron.    Conway. 

Small  quantity  on  mica-slate. 

£.  Hitchcock:  Geol.  Deerfield;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  115. 

1823.  Sulphate  of  iron.    Hawley. 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  233.  f^^^^]^ 

uigiiizeo  oy  VjOOVJIC^ 
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1892.  Melanterite. 

Efflorescence  of  iron  snlphate  is  not  nnoommon  in  the  Hawley  schists, 
where  pyrite  is  so  abundant,  and  in  the  rasty  Brimfield  schists  along  the 
eastern  border  of  the  area.  The  local  names  ''copperas  rock''  and  ''dye 
stone''  indicate  this. 

In  the  band  of  rocks  running  uuder  the  western  edge  of  Amherst  village 
the  snlphate  is  so  abundant  that  the  well  waters  sometimes  blacken  tea. 

MELININE. 

1876.  Melinine  (yellow  ocher).    (Sbepard.)    Turners  Falls. 

C.  U.  Shepard:  Oat.  of  Min.  within  75  miles  of  Amherst  OoUege,  p.  3. 
See  Limonite,  1823.    Unused  synonym. 

MENACCANITB. 

1824.  Ozyd  of  titanium.    Chester. 

"Likewise,  I  have  seen  the  oxyd  of  titanium  in  plates  in  mica-schist." 
£.  Emmons:  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  YI,  p.  255. 

1835.  Iserine. 

Some  of  the  iron  sand  from  the  banks  of  the  Oonnecticut  Kiveri  40  rods 
below  Turners  Falls,  Montague  side,  not  magnetic,  and  resembles  iserine. 
£.  Hitchcock:  Geol.  Mass.,  p.  231. 

1842.  Washingtonite.    (Shepard.)    Goshen. 
With  spodumene,  in  thin  folia. 
C.  U.  Shepard:  Am.  Jour.  Sci.,  Vol.  XLIII,  p.  366. 

1844.  Washingtoiiite.    (Shepard.)    Goshen. 

^      F.  Alger:  Min., p.  381. 

1846.  Ilmenite,  Washingtonite. 

^         Analysis  by  J.  L.  Kendall : 

TiOs 25.28 

FejOa •- 61.84 

FeO 22.86 

99.98 
Is  identical  in  chemical  composition  and  crystalline  form  with  ilmenite. 
F.  Alger:  Location  of  rare  minerals  and  mines  of  supposed  distinct 

species;  Bost.  Jour.  Nat.  Hist.,  Vol.   V,  p.  383;  also  Am.  Jour.  Sci.,  2d 

series,  Vol.  I,  p.  122. 

1865.  Ilmenite.    Chester. 

Thin,  curved  lamime  with  margarite. 

0.  U.  Shepard:  Am.  Jour.  Sci.,  2d  series.  Vol.  XL,  p.  112. 

1865.  Washingtonite.    Chester. 

Emery  vein;  rare,  black,  foliated,  much-curved  laminte   between  the 
double  seams  of  margarite. 
0.  U.  Shepard :  Report  of  Ohester  emery  mine,  p.  11 

1865.  Washingtonite.    Chester. 

In  the  principal  veins  (layer  veins)  of  white  quartz  that  the  large  crys- 
tals of  Washingtonite  were  found  in,  at  one  spot  within  a  mile  from  the 
northern  end  of  the  emery  vein. 

C.  U.  Shepard:  Discovery  of  emery  mine,  Chester;  note,  p.  5. 

(There  were  in  the  Shepard  collection,  destroyed  by  fire,  great  tabular 
crystals  6  to  8  inches  across  and  1  inch  thick  of  model-like  perfection  from 
the  locality  in  Chester  mentioned  above.  They  were  tabular  by  the  pre- 
dominance of  0.  I  can  not  lind  that  they  were  ever  described  by  Professor 
Shepard.) 
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1866.  Menaccanite.    Chester. 

Flattened  erystflls  in  mnrgarite. 

J.  L.  Sml^:  Am.  Jonr.  8ci.,  2d  aeries,  Vol.  XLII,  p.  92. 

1876.  Meilaccanita.    Pelham,  Ware. 

C.  U.  Sliepard :  Cat.  of  Min.  within  75  miles  of  Amhent  College,  p.  7. 

1876.  Wasking^nin.    Ohester. 
Ibid. 

1880.  Menaccanite.    Blandford.    Bartholomew's  soapstoneqaarry. 

In  large  plates  in  quartz  in  roadside  opposite  the  qnarry. 

1881.  Menaccanite.    Ware. 

In  dull-blaok,  flat  crystals  np  to  1  inch ;  perfect  and  abundant  in  coarae 
granite  fiear  the  railroad  cnt  at  Gilbertville. 

1881.  Menaccanite.    Ohester  emery  mine. 

Massive  in  veinlets  In  emery ;  in  beautifiil,  broad,  finely  striated  scalea 
bordering  1-inoh  vein  of  margarite  and  catting  corandophyllite. 

1882.  Menaccanite.    Korthfield.    Calvin  Swan's  place. 

Broad,  thin  plates  in  transparent  qnartz. 
In  W.  £.  Webster's  collection  in  Northfleld. 

1891.  Menaccanite.    Hawley. 

In  quartz  yeins  adjacent  to  the  miignetite-heiEnatite  veins  in  very  fine, 
large,  curved  plates  in  white  qnartz  south  of  Forge  Hill. 

MIOBOOLINB. 
1818.  Feldspar.    Deerfield,  in  padding-stone. 

E.  Hitchcock:  Qeol.  Conn.  River;   Am.  Jonr.  Sci.,  1st  series.  Vol.  I, 
p.  113. 

1823.  Adnlatia.    WestSpringfield.    Sonthaiqpton  lead  mine  (Water- 


In  perfect  crystals  in  coarse  granite. 

£.  Hitchcock:  Qeol.  Conn.  River;  ibid.,  Vol.  VI,  p.  221. 

1824.  Ghreen  feldspar.    Chesterfield. 

"  While  on  a  visit  to  the  locality  of  sappare  in  that  place,  I  found 
the  spot  where  the  sappare  is  obtained  fine  specimens  of  green  feldspar 
in  granite  and  associated  therewith  the  siliceous  oxide  of  mangairase 
(rhodonite).    It  contains  small  octahedral  crystals  of  magnetite." 

C.  U.  Shepard:  Loc.  Min.;  ibid.,  Vol.  VII,  p.  251. 

1825.  Oreen  feldspar.    Chesterfield.    Green. 

Chester;  pale-green  color, not  uniform  in  structure,  foliated,  leas  luster 
than  lighter  varieties.  Qlossy  quadrangular  prisms  in  qnartz,  abnnduit 
(Emmons). 

C.Dewey:  Qeol.  Berkshire  County;  Am.  Jour.  Sci.,  let  series,  Vol.  VIII, 
p.  43. 

1825.  Green  feldspar.    Chesterfield. 

In  crystals,  in  masses;  fine;  near  cyanite  location  in  granite. 
Robinson's  Cat.,  p.  43. 

1835.  Feldspar.    Pelham. 

Feldspar  crystals  with  actinolite,  augite,  and  sphene.     ^^ 

E.  Hitchcock :  Geol.  Mass.,  p.  398.  uigmzeo  oy  ^OOglc 
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1841.  Feldspar.    Belohertown. 

In  gneiss  in  Three  Rivers.  Small  but  well-defined  crystatS,  primary  form 
with  truncation  of  solid  angles,  in  drusy  cavities  in  tortuoos  gneiss;  also 
on  railroad  in  Middlefield;  Levorett,  blue;  Goshen,  green. 

£.  Hitchcock:  Geol.  Mass.,  pp.  637,639,703. 

1852.  Feldspar.    (Adnlaria)    Palmer,  Middlefield. 

Most  interesting  crystallizations. 
C.  U.  Shepard:  Min.,  3d  ed.,  p.  189. 

1876.  Blue  microcline.    Hadley. 

From  coMse  granite  dike  in  Mount  Warner,  Hadley. 
Analyzed  by  J.  Keep,  of  the  class  of  1874,  Amherst  College : 


No.  1. 

No.  2. 

K-0 

11.62 
3.72 

11.03 
3.90 

^  :::;;;:::;;;:::::::::: 

15.34 

14.83 

1876.  Microcline.    (Des  Cloizeaux.)    Everett  (correctly  Leverett). 

DesCloizeaux:  Un  microcline  hlanc  d'£Yerett,  Maso.,  U.  S.  A.;  Compt. 
Rendn,  Vol.  LXXXII,  p.  889. 

Professor  Shepard  informed  me  that  the  microcline  of  Leverett  for- 
nished  hy  himself  was  one  of  those  originally  investigated  hy  Des  Cloi- 
zeaux. As  there  is  no  rock  in  Everett,  Mass.,  which  could  furnish  the 
mineral,  the  citation  above  originated  doubtless  Arom  reading  Leverett 
"L'Everett"  on  Professor  Shepard's  labels. 

1876.  Ifficrocline.    L'Everett. 

Jnalysis  hy  PUani, 

SiOa 64.97 

AlaOa 21.47 

MgO 32 

KaO 12.20 

NaaO 1.78 

Ign 81 

101.55 

8p.gr 2.47 

.  Des  Cloizeaux:  Ann.  Ch.  Phi.,  Vol.  IX,  p.  433. 

1880.  Microcline.    Amherst. 

West  of  middle  of  long  dike  east  of  North  Amherst. 

Pegmatitic  nodules  in  feldspathic  mica-schist,  same  as  original  locality 
in  Leverett,  changing  into  a  silvery-white  muscovite  along  planes  of  the 
following  cleavages,  which  are  placed  in  order  of  clearness  of  development : 
'  00  P',  0  P,  00  P  do ,  00  P  do .  They  are  in  the  progress  of  and  as  a  result 
of  the  decomposition  of  the  feldspar  and  its  change  to  muscovite.  Under 
the  microscope  the  nodules  show  the  structure  of  microcline.  They  gave 
15  per  cent  alkali,  mostly  K3O. 
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1880.  Quartz  and  feldspar.    Hampden  County. 

Number  of  mines 2 

Capital $254,000 

Hands 23 

Wages $12,300 

Value  of  material  (per  ton) $1, 600 

Product,  tons 3, 400 

Product,  Talue $44, 000 

U.  8.  Census,  1880,  Vol.  XV,  p.  8U. 

(This  refers  to  the  mines  of  the  Pontoosuc  flint  mills  in  Blandford,  and 
probably  to  the  quarry  near  Knightsville  in  Huntington.) 

1885.  Microcline.  Pelham,  Monson,  Huntington,  Eussell,  Granville, 
Blandford. 

Pelham ;  occurs  in  distinct  large  crystals  7  cm.  long;  oo  P  db , '  oo  P%  0  P, 
Poo,  P;  white  with  trace  of  pink  in  coarse  granitic  segregations  in 
Pelham  gneiss,  Buffom's  quarry,  T.  J.  Aldridge,  owner. 

Blonson ;  in  large,  nearly  transparent,  cleavable  masses  in  coarser  por- 
tions of  the  gneiss  at  the  south  end  of  Flynt's  quarry. 

In  Huntington  the  large  masses  with  the  spodumene  on  Norwioli  Hill 
often  have  the  green  color  of  Amazon  stone. 

Russell;  left  bank  of  the  river,  opposite  I^ower  Salmon  Falls. 

Granville;  near  Munns  Brook. 

Blandford;  north  line  at  feldspar  quarry;  fine  large  cleavable  masses 
and  many  well-formed  crystals  a  foot  on  a  side. 

1889. .  Microclin.    Huntington. 

^'A  considerable  force  of  men  is  at  work  on  the  farm  of  Geor^  D. 
Lyman,  near  Knightville  in  Huntington,  blasting  for  feldspar.     If  found 
in  paying  quantities,  it  is  proposed  to  build  a  mill  near  by  for  crushing  it." 
Springfield  Republican,  April  18, 1889. 

(Fine  white  microcline  occurs  in  large  masses  forming  a  giant 
pegmatite. ) 

MICROLITE. 

1835.  MicroUte.    Chesterfield. 

Full  mineralogioal  description,  O,  O  oo  0, 2  O  2.  In  albite ;  co^jectares 
that  the  principal  ingredient  is  oxide  of  cerium. 

C.  IT.  Shepard:  Microlite,  a  new  mineral  sx>eciA8;  Am.  Jour.  Sci.,  Ist 
series.  Vol.  XXVII,  p.  361. 

1835.  Microlite.    Chesterfield. 

Octahedral  tungstic  baryte. 

Full  description  and  figures,  O,  x  O,  O,  2  O  2.    Its  chief  ingredient  is 
probably  the  oxide  of  cerium.     Largest  crystals,  0.4  gr. 
C.  U.  Shepard :  Min.,  Part  II,  Vol.  II,  p.  45. 

1837.  Microlite. 

Analytns, 

CbO 75.70 

CaO 14.84 

WO3) 

YO    S 7.42 

UO    > 

HO 2.04 


100.00  . 

C.U.  Shepard:  Chemical  examination  of  microlite ;^a^n^-l^^&^Ssci.,  Is^ 
series.  Vol.  XXXII,  p.  338. 
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1841.  MicroUte.     Chesterfield. 

A  new  mineral,  chiefly  an  oxide  of  cerinin. 
E.Hitclicock:  Geol.  Mass.,  p.  704. 

1842.  Pjrrochlore.    Chesterfield. 

Transparent  straw-yellow  to  brick-red  and  black,  the  transparent  and 
smaller  crystals  being  beautifally  modified. 
Analysis  by  A.  A.  Hayes : 

TiO.2 80.0 

SnO^ 

FeO 

CeO 

UO 

CaO 8.2 


} 11.8 


100. 00 
J.  E.  Teschcmacher  and  A.  A.  Hayes:  On  the  identity  of  pyrochloro  with 
the  microlite  of  Professor  Shepard;  Am.  Jon r.  Sci.,  Ist  series,  Vol.  XLIII, 
p.  33. 

1842.  Microlite.    Chesterfield. 

Maintains  the  species  microlite  and  gives  chemical  proof  that  it  is  a 
coluinbate  of  lime  and  yttria. 

C.  IJ.  Shepard:  Want  of  identity  between  microlite  andpyrochlore;  Am. 
Jour.  Sci.,  1st  series,  Vol.  XLIII,  p.  116. 

1844.  Pyrochlore. 

''The  close  examination  of  above  200  crystals  of  the  mineral  named 
microlite  by  Professor  Shepard  '  *  *  indicated  to  me  in  1841  the  com- 
plete identity  of  the  mineral  with  pyrochlore.  This  identity,  stren- 
uously resisted  by  Professor  Shepard,  though  on  grounds  which  show 
a  very  superficial  acquaintance  with  the  whole  subject,  has  been  com- 
pletely proved  by  subsequent  analyses,  particularly  by  that  of  A.  A.  Hayes 
(Am.  Jour.  Sci.,  1st  series,  Vol.  XXXII,  p.  341),  and  its  station  as  a  colum- 
bate  of  lime,  according  to  one  of  Shepard's  analyses,  confirmed.  My  larg- 
est crystal  is  three-eighths  of  an  inch  at  base  of  pyramid." 

J.  E.  Teschcmacher:  Best.  Jour.  Nat.  Hist.,  Vol.  IV,  p.  501;  Philos.  Mag. 
of  London,  Edinburgh,  and  Dublin,  1844. 

1844.  Microlite?.    Chesterfield. 

Mr.  Teschcmacher  has  called  my  attention  to  some  minute  transparent 
yellow  and  highly  brilliant  crystals  which,  with  columbite  and  microlite, 
are  found  in  the  Chesterfield  granite.  They  have  the  characters  of  a 
columbite,  but  diifer  from  true  microlite.  Mr.  Teschemacher  has  a  crystal 
of  microlite  much  modified  by  an  uranium  mineral  crystallized  with  it. 
Generally  the  yellow  stains  on  the  albite  are  the  most  marked  indications 
of  the  existence  of  microlite  crystals. 

Note :  A.  A.  Hayes;  Am.  Jour.  Sci.,  1st  series.  Vol. XL VI,  p.  159. 

1844.  Microlite.    Chesterfield. 

Acknowledges  error  in  calling  the  mineral  a  titanate  in  previous  analysis 
and  communicates  new  analysis  of  microlite  and  of  the  foreign  pyrochlore, 
from  which  he  concludes  that  they  are  the  same  mineral. 

A.  A. Hayes:  Reexamination  of  microlite  and  pyrochlore;  ibid.,  p.  158. 

1845.  Microlite.    Chesterfield. 

Maintains  its  identity  with  pyrochlore  and  explains  the  specific  gravity 
by  the  greater  quantity  of  columbic  acid,  80  per  cent,  as  against  53  per 
cent  in  pyrochlore.  ^'9' '"^^  ' 

J.  E.  Teschemacher:  Am.  Jour.  Sci.,  Ist  series,  Vol.  XLVIII,  p.  395. 
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1845.  MicroUte.    Ghesteriield. 

"The  dimensions  of  the  controversy  to  which  this  little  mineral  has 
already  given  rise  seem  half  entitled  to  place  it  nuder  giganiolite/'  In 
answer  to  Hayes's  chemical  reexamination  of  the  mineral  and  interpreta- 
tion of  his  (Shepard's)  results,  Shepard  quotes  Berzelius's  Report  of 
Progress,  where  he  concludes  from  the  researches  published  that  the  min- 
eral is  only  a  yellow  yttro-tantalij».  Shepard  concludes  that "  the  whole 
mineralogical  question  then — if  there  still  be  any— comes  back  to  the  point 
where  I  had  left  it,  viz,  to  the  difference  in  regard  to  gravities.  Pyro- 
chlore  has  a  gravity  of  4.20  to  4.32 ;  microUte,  5.48  to  5.646.  As  soon  as 
Mr.  Teschemacher  with  his  200  crystals  (which  is  a  twenty -fold  greater 
number  than  I  have  had  the  good  fortune  to  see)  shall  by  simple  observa^ 
tion  with  the  balance  cause  this  discrepancy  to  disappear,  etc.,  then  the 
species  will  disappear.'' 

C.U. Shepard:  Ibid., p.  177. 

1852.  Ificrolite.    Chesterfield. 
Description. 
C.  U.  Shepard:  Min.,  3d  ed.,  p.  248. 

1868.  BUcrolite.    Chesterfield. 

From  blowpipe  investigation  suggested  by  Brush  to  be  probably  a 
pyrochlore  in  which  tantalic  acid  replaces  the  columbio,  this  correspond- 
ing with  the  high  specific  gravity  and  larger  percentage  of  the  metallic 
acid,    (f)  [CaO,MnO]TaOs. 

J.  D.  Dana:  Min.,  p.  514. 

1892.  BUcrolite.    Chesterfield. 

£.  S.  Dana:  Min.,  p.  728. 

MOLYBDEKITB. 

1818.  Molybdena.    Shutesbury,  on  laud  of  William  Eaton. 

Crystals  flat  six-sided  prisms  1  inch  or  more  in  length ;  in  ledge  6  to  7 
feet  above  surface  of  earth,  10  to  12  feet  above  water. 
£.  Silliman:  Not.  of  Min.  Loc. ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  238. 

1819.  Snlphnret  of  molybdena.    Brlmfield. 

In  granite  traversing  gneiss;  very  common. 
A.  Eaton:  Min.  Loc. ;  ibid.  Vol.  II,  p.  238. 

1820.  SQlphimt  of  molybdena.    West  Brlmfield. 

Granite,  discovered  by  Dr.  A.  Lincoln. 
A.  Eaton:  Index,  p.  94. 

1822.  Molybdena.    Middlefield. 

In  aotynote  and  steatite. 

C.  Dewey :  Min.  Loc. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  V,  p.  268. 

1823.  Sal|dinret  of  molybdena.    Brlmfield  (Eaton). 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  YI,  p.  235. 

1824.  Molybdenite.    Chesterfield. 

Dr.  J.  Porter:  Loc.  Min. ;  Am.  Jonr.  Sci.,  1st  series,  Vol.  VII,  p.  58. 

1824.  Snlphnret  of  molybdena.    Chesterfield. 

Six-sided  prisms  in  quartz. 

C.  Dewey:  Geol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  58. 

1825.  Molybdena.    Goshen.  ..^zeooyGoOQle 

In  granite.  ^ 

J.  Porter:  Min.  Loc.j  ibid.,  Vol.  IX,  p.  55. 
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1825.  Molybdenite.    Chesterfield,  Goshen,  Middlefield 
In  actinohte  and  Bteatite. 
Robinson's  Cat.,  pp.  43,  51,  59. 

1828.  Molybdena    Shntesbury. 

"  Went  in  search  of  location  mentioned  in  American  Journal  of  Science 
(1st  series,  Vol.  I),  on  land  of  William  Eaton;  oonld  not  find  any  such 
person  nor  ascertain  that  he  ever  owned  land  in  that  place,  though  he 
was  recollected.  Ascertained  at  length  that  the  spot  was  on  land  of 
Mr.  Pratt,  in  the  extreme  northern  part  of  the  town,  close  by  a  conunon 
chalybeate  spring.  In  granite  in  mica-slate.  Few  specimens  to  be 
obtained  without  blasting." 

E.  Hitchcock:  Min.  Ex. ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  XIV,  p.  217. 

1835.  Molybdenite.    Shutesbury. 
Figured. 
C.  U.  Shepard :  Min.,  Part  II,  Vol.  II,  p.  52. 

1835.  Snlphnret  of  molybdenum. 

Said  to  have  been  found  in  Middlefield  steatite. 
E.  Hitchcock:  Geol.  Mass.,  p.  363. 

1838.  Snlphnret  of  molybdennm.    Brimfield. 

With  iolite,   1^  miles  northeast  of  village,  land  of  Samuel  Patrick. 
Abundant  in  dots. 
J.  W.  Foster:  Am.  Jour.  Sci.,  Ist  series,  Vol.  XXXIII,  p.  400. 

1841.  Snlphnret  of  molybdenum. 

Shutesbury;  Lock's  Poud:  In  hexagonal  plates  nearly  an  inch  in  diam- 
eter in  gneiss. 
In  bowlder  in  gneiss  in  Pelham,  Middlefield. 
E.  Hitchcock:  Oeol.  Mass  ,  pp.  613, 637. 
1844.  Molybdenite.    (Elasmites  hexagonus.)    Shutesbury. 

J.  D.  Dana :  Sys.  Min . ,  p.  500. 

(I  have  not  been  able  to  verify  any  of  the  above  localities  except  that  at 
Shutesbury.  The  Brimfield  iolite  occurs  in  small  granite  veins  in  the 
highly  graphitic  Brimfield  schist.  I  have  not  been  able  to  find  molyb- 
denite at  the  locality,  and  probably  graphite  was  mistaken  for  it.) 

1894.  Molybdenite.    Chester. 

In  vein  in  chloritic  hornblende-schist  with  pale-green  epidote  from  the 
upper  portion  of  the  main  shaft  at  the  emery  mine. 

In  distinct  tabular  crystals,  apparently  P,  0  P,  oo  P.  P  striated;  0  P 
depressed  to  a  regular  six-faced,  hopper-shaped  cavity,  suggeftting  the 
idea  that  it  may  be  a  twinned  crystal  in  the  rhombic  system. 

MONTMORILLONITE. 

1825.  Carbonate  of  manganese.    Goshen. 

The  spodumeue  is  almost  uniformly  invested  with  a  very  thin  coating 
of  carbonate  of  manganese ;  in  the  interior  pulverulent  and  delicate  rose- 
red;  at  the  surface  brownish -black. 

C.  U.  Shepard :  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  607. 

1876.  Qnincite.    Goshen. 

C.  U  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College. 

This  refers,  as  specimens  in  the  Shepard  collection  with  the  author's 
label  showed,  to  the  pink  coloring  films  upon  the  altered  spodnmene.  I 
know  no  evidence  except  color  which  could  canse  one  to  assign  the  sub- 
stance to  the  limestone  mineral  quincite,  and  I  prefer  to  follow  Dana  and 
Brush  in  assigning  it  to  montmorillonite.  ^  , 

Bull.  126 8  ""9  '^^°  °y  CjOOgle 
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1879.  Montmorlllonite.    Norwicli  (now  Hantington). 

"  By  the  deposit  of  a  pink  substance  at  Norwich  acting  as  a  character- 
istic coloring  film  upon  spodunione/' 

A.  A.  Julien :  Spodnniene  and  its  alterations;  Ann.  N.  Y.  Acad.  8ci.  Arts, 
Vol.  I,  p.  326. 

1886.  MontmorUlonite.    Southampton. 

In  thin,  pink,  botryoidal  crusts  at  the  Loudville  lead  mine  on  decona- 
posed  granite. 

1891.  Montmorillonite.    Belcliertown. 

Similar  crusts  upon  the  fissures  in  the  mixture  of  granite  and  hornblende 
schist  at  Kellys  Crossing. 

MUSCOVITE. 

1818.  Mica 

Abundant  east  of  the  Connecticut  River.    In  crystals  in  Amherst. 
£.  Hitchcock :  Geol.  Deerfield;  Am.  Jour.  $^ci.,  1st  series,  Vol.  I,  p.  113. 

1820.  Mica.    Chester  or  Westfiehl. 

Hexagonal  crystals  in  granite. 

Chester  Dewey:  Loc.  Min. ;  ibid.,  Vol.  II,  p.  237. 

1823.  Mica 

Curomington  and  Plainfield,  green;  Williamsburg,  white  and  yellowish, 
abundant. 
J.Porter:  Loc.  Min.;  ibid.,  Vol.  VI,  p.  248. 

1823.  Mica 

Leverett;  laminated,  lamellar.  Goshen,  yellowish-green  and  violet,  and 
sometimes  in  rhombic  tables  (Gibbs). 

Most  of  the  mica  in  Ihe  granite  veins  in  Conway,  Ashfleld,  Williams- 
bnrgy  Chesterfield,  eto.,  is  straw-yellow,  sometimes  rose-red,  and  in  these 
veins  it  exists  in  excess.  It  occurs  in  these  and  other  towns,  also  in  granite 
and  of  a  smoky  or  nearly  black  color. 

E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol. VI.  p.  220. 

1824.  Prismatic  and  tabnlar  mica.    ^N^orwich  (Huntinprton). 

Abundant  and  very  beautiful  at  White  Rocks,  one-half  mile  west  of  and 
visible  from  Pitchers  Ridge.     In  coarse  graniie. 
E.  Emmons :  Ibid.,  Vol.  VII,  p.  254. 

1824.  Prismatic  mica.    Chesterfield  and  Ooshen. 

Abundant. 

J.  Porter:  Min.  Loc. ;  ibid.,  Vol.  VII,  p. 253. 

1824.  Mica,  prismatic.    Chester. 

Fibrous,  very  fine,  passing  into  prisms;  also  Worthington;  Williams- 
burg, plumose. 

C.Dewey:  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII, p. 41. 

1825.  Mica.    Goshen. 

Green,  rose,  and  silver  colored;   also  beautiful  white  talc,  which  I 
believe  has  not  been  credited  to  this  locality  (  =  cymatolite). 
E.  Hitchcock:  Min.  Loc;  ibid.,  Vol.  IX,  p.  21. 

1827.  Plumose  mica.    Williamsbarg. 

Six  inches  long. 

A.Nash:  Lead  mines  of  Hampshire  Connty;  Am. Jour. Sol., Ut  series. 

Vol.  XII,  p.  260.  .  uigiiizeo  Dy  v^jv^v^^'i  i\^ 
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1835.  Pluxnose  mica.    Williamsburg;  several  places  west  and  narth" 
west  of  the  village. 

£.  Hitchcock :  Geol.  Mass.,  p.  504. 

1841.  Mica 

Chesterfield  and  Goshen;  rose- red,  delicate  yellow,  transparent,  and 
silver.  Northwest  of  Norwich,  nearly  2  feet  in  diameter.  Prismatic  mica 
in  Goshen,  Chesterfield,  Norwich,  Leverett;  best  at  RoBsell.  Plumose 
mica  in  Williamsburg  west  and  northwest  of  village. 

£.  Hitchcock :  Final  Report,  p.  701. 

1846.  Damourite.    Chesterfield. 

Yellow,  amorphous;  found  in  very  small  quantity;  gives  oft'  water, 
becomes  milk-white.  Before  the  blowpipe  melts  with  great  difficulty  into 
white  enamel ,  colorless  bead,  blue  with  cobalt.  Silica,  alumina,  with  little 
potash.  In  recesses  in  the  albite  and  seems  to  have  undergone  strong 
pressure. 

Teschemacher :  Proc.  Bost,  Soc.  Nat.  Hist.,  Vol.  II,  p.  107. 

1857.  Mica.    Chesterfield. 

The  rose-colored  mica  contains : 

KoO 9.08 

NaiO 99 

U2O 64 

H3FI 1.89 

Angle  of  optic  axes,  74.76. 

J.  W.  Mallet :  Am.  Jour.  Sci.,  2d  series,  Vol.  XXIII,  p.  180. 

1879.  Muscovite  psendomorphs  after  spodmnene.     Chesterfield 
Hollow.    Goshen,  Barras  farm. 

''  Many  psendomorphs  were  found  in  the  Chesterfield  vein  which  consist 
in  large  part  or  entirely  of  a  greenish-yellow  muscovito  of  a  peculiar 
greasy  luster.  In  fact  all  stages  of  admixture  with  cymatolite  were 
observed  from  the  almost  pure  psendomorphs  of  the  latter  mineral,  in 
which  muscovite  occurred  only  in  minute  or  even  in  microscopical  scales, 
lying  mostly  parallel  to  the  axis  of  the  crystals — to  others  in  which  the 
mica  was  so  abundant  as  to  have  imparted  a  yellow  or  greenish  color  to 
the  mixture  and  ut  last  to  micaceous  psendomorphs,  perfectly  free  from 
cymatolite.  All  these  varieties  of  intermixture  appear  to  be  rather  the 
results  of  intercrystallization  than  of  alteration  of  either  one  of  the  psen- 
domorphous  minerals  into  the  other.  In  another  form  the  pseudomorph 
in  albiiic  granite  graduates  into  pure  muscovite  in  irregular  granular 
arrangement,  producing  prisms  of  great  size.  At  the  Barras  farm  *  aglaite' 
and  muscovite  are  intercrystallized  in  similar  ways.  The  change  of 
spodumeno  into  muscovite  seems  to  consist  in  an  exchange  of  alkalies  and 
removal  of  2810^  from  the  molecule  of  spodumene.'' 

A.  A.  Julien:  Spodumene  and  its  alterations;  Ann.  N.  Y.  Acad.  Sci. 
Arts,  Vol.  I,  p.  347. 

1879.  Bailinite.    Chesterfield,  Huntington. 

''Found  frequently,  but  in  limited  quantities,  at  Chesterfield  Hollow, 
and  quite  rarely  in  the  Huntington  vein." 

It  occupies  the  entire  core  of  some  of  the  smaller  cymatolite  psendo- 
morphs after  spodumene,  but  ordinarily  appears  as  a  layer  between  it  and 
the  outer  crust  of  cymatolite  (q.  v.).  Texture  foliated;  H.  =3.5;  luster 
dull  and  greasy ;  color  greenish-gray  to  olive-green.  Under  the  microscope 
the  straight  parallel  fibers  of  killiuitc  are  continued  in  th^<^^|^^  needles 
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1879,  Klllinite— Continued. 

and  blades  of  the  cymatolite.  From  the  analysis  below  is  deduced  the 
formula  for  killinite:  H^KoAJiSiAOig  -f  2  aq.  which  is  derived  from  the 
doubled  molecules  of  spodumene  (Li4Al2Si8024),  by  the  replacement  of  Lii 
by  (HiKi),  the  removal  of  (3SiOi),  and  the  addition  of  (2H3O),  and  this 
change  is  assumed  to  have  been  caused  by  ''meteoric  alteration,"  by 
surface  waters  chaliged  with  organic  acids  and  their  ammoniacal  salts 
combined  with  potassa  derived  from  the  orthoclase,  and  to  be  subsequent 
to  the  formation  of  cymatolite. 

SiOa : 46.80 

AliOa ^ : 32.50 

FeO 2.33 

I  MnO 04 

I  CoO 04 

MgO 48 

CaO 77 

LijO 32 

Na^O 78 

K,0 7.24 

HiO 7.66 

Nitrogenous  organic  matter 1.14 

100. 12 
A.  A.  Julieu :  Spodumene  and  its  alterations ;  Ann.  N.  Y.  Acad.  Set.  Arts, 
Vol.  I,  p.  354. 

,  1880.  KiUinite. 

I  Proved  to  be  probably  a  hydrous  muscovite,  or  sericite. 

G.J.  Brush  and  E.  S.  Dana:  The  spodumene  of  Branchville;  Am.  Joar. 
Sci.,  3d  series,  Vol.  XX,  p.  274. 

(In  view  of  the  results  reached  by  Brush  and  Dana  in  the  paper  above, 
we  may  call  attention  to  the  close  similarity — chemically— of  killinite  and 
muscovite  and  the  greater  simplicity  of  the  explanation  suggested  by 
Professor  Julieu  (p.  349)  for  the  change  of  spodumene  into  muscovite — the 
separation  of  (28102)  firom  a  molecule  of  spodumene — as  compared  with 
the  explanation  quoted  above  for  the  change  of  spodumene  to  killinite. 

It  is  more  interesting  to  see  that  the  two  explanations  are  in  essence 
almost  identical,  and  since  the  last-quoted  explanation  is  based  on  an 
elaborate  discussion  of  a  single  analysis  of  a  substance  which  is  probably 
a  mixture,  I  think  we  are  justified  iu  accepting  the  simpler  and  extending 
it  somewhat  more  than  the  author  docs  to  cover  the  change  of  spodumene 
to  "  killinite  "  as  well  as  to  the  coarsely  crystalline  muscovite. 

Killinite  is  thus  the  cryptocrystalline  representative  of  the  mica 
pseudomorph  as  cymatolite  is  of  the  granitic.) 

1880.  Mica.    Hampden  County. 

Number  of  mines 1 

Capital $5,000 

Workmen 25 

Wages $750 

Explosives $600 

Product,  pounds 1,000 

Product,  value $1,250 

Tenth  Census,  1880,  Vol.  XV,  pp.  843, 851, 852. 

On  page  851  the  product  is  given  as  1,000  tons.    This  refers  to  the  mine 

of  the  Pontoosuc  flint  mills,  situated  on  the  mountain  south  of  their  mills 

and  in  the  town  of  Blandford. 
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1881.  Muscovite.    Williamsbarg. 

''Plnmose  mica  abounds  on  what  is  known  here  as  Gear  Hill,  about  1 
mile  northwest,  near  the  hamlet  called  Seaisville.  I  have  found  it  plenti- 
ful there  for  some  sixty  years,  and  have  supposed  it  the  best  locality 
known;  found  only  within  the  circuit  of  a  few  hundred  acres.'' 

Morris  D wight  (letter  to  the  author). 

1882.  Muscovite.    Goshen. 

I  have  found  pseudomorphs  of  muscovite  after  spodumene  on  the  north 
shore  of  Lily  Pond,  in  the  northwest  of  Gfoshen. 

1883.  Muscovite  after  microcline.    Amherst. 

West  of  middle  of  long  dike  east  of  North  Amherst. 
Muscovite,  white,  developed  on  the  cleavages  0,  'P',  go  P  6o  ,  oo  P  db ,  of 
nodules  of  microcline  until  it  nearly  takes  its  place. 

1886.  Muscovite.    Monson.    Flynt's  qaarry^  east  side. 

In  imperfectly  bounded  crystals  up  to  8  inches  square;  cleavage  planes 
occupied  by  a  twinned  network  of  flattened  crystals  of  magnetite,  as  in  the 
muscovite  of  Pennsbury,  Pa.  The  pattern  is  here  finer  and  more  delicate, 
and  there  is  always  a  free  border  one-half  inch  wide  in  the  mnscovite 
which  is  free  from  the  magnetite.  The  crystals  occur  in  the  upper  edge 
of  a  small  pegmatite  dike  which  penetrates  the  gneiss  from  below  and 
comes  to  its  upper  limit  in  the  middle  height  of  the  quarry. 

1886.  Muscovite. 

The  'Mithionglimmer''  of  Chesterfield  and  other  North  American  locali- 
ties  contains  stannic  acid. 
F.  Sandberger:  Untersuchnngen  Uber  Erzgange,  p.  191. 

1891.  Muscovite.    Russell. 

In  columnar  crystals. 
C.  Hinze:  Min.,  p.  629. 

NATROLITE. 

1818.  ZeoUte.    Deerfield. 

Rare,  radiated. 

£.  Hitchcock:  Qeol.  Deerfield;  Am.  Jour.  Sci.,  1st  series,  Vol. I,  p.  114. 

1823.  Zeolite. 

Radiated  fibrous  masses  sometimes  as  large  as  a  musket  ball,  or,  more 
rarely,  an  inch  in  diameter. 
E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  224. 

1824.  Fibrons  zeolite.    Chester. 

Associated  with  prehnite  in  fibrous  masses  (Emmons). 

C.  Dewey:  Geol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  45. 

1841.  Thomsonite. 

In  the  amygdaloid  on  the  east  side  of  the  greenstone  range  in  Deerfield 
and  Greenfield ;  a  few  rather  poorly  characterized  radiated  specimens 
exceedingly  resembling  the  thomsonite  of  Scotland. 

E.  Hitchcock:  Geol.  Mass.,  p.  662. 

1882.  Natrolite.    Deerfield. 

This  mineral  occurs  in  loose  tufts  of  very  minute  needles  0.01  to  0.004 
mm.  in  diameter,  coating  prehnite,  especially  in  those  specimens  where 
epidote  was  abundant.  It  was  not  found  associated  with  datolite  or  any 
of  the  succeeding  minerals.  The  needles  were  colorless  when  ftesh,  but 
large  pieces  of  rock  were  thickly  covered  with  brown  tufts  of  apparfsntiy 
the  same  mineral,  which  gave  a  black  bead  with  the  blowpipe  and  seemed 
to  be  nearly  transformed  into  limonite. 
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1882.  Natrolite— Continued. 

The  natrolite  is  succeeded  in  the  prehnite-epidote  veins  only  by  ealcite, 
acute  Bcalenohedra  inclosing  whole  tnfts  of  the  former  mineral,  and  by 
fluorite,  which  is  speared  upon  the  delicate  needles  of  the  natrolite  in 
minute,  transparent,  colorless  octahedra,  pierced  through  a  hexahedral 
axis.  From  one  to  four  of  these  are  strung  upon  a  single  needle,  often  at 
the  very  lip,  and  in  one  iield  of  the  microscope  ( X  40;  I  counted  seventeen ; 
and  the  whole,  having  as  a  background  the  deep-green  polished  faces  of 
the  epidote  crystals  upon  which  the  group  rested,  made  an  object  of  great 
beauty.  It  undergoes  also  an  extremely  peculiar  alteration  into  saponite, 
and  further  appears  in  hollow  pseudomorphs  apparently  of  saponite — ^acute 
prisms  resembling  epistilbite. 

B.K.Emerson:  Deerfield  dyke;  Am.  Jour.  6ci.,  3d  series,  Vol.  XXVI, 
p.  355. 

1882.  Natrolite.    Soath  Hadley. 

Following  up  Dry  Brook  in  the  northwest  of  South  Hadley  to  the  point 
where  it  runs  on  the  line,  of  contact  of  sandstone  on  trap,  the  latter  i:» 
coarsely  amygdaloidal  and  the  cavities  are  filled  with'  radiated  natrolite 
whicli  make  exquisite  preparations  for  the  microscope. 

1891.  Natrolite.    Backland,  near  Shelburne  Falls. 

In  qnarry  on  railroad  in  white  gneiss.  Tufts  of  white  needles.  Very 
rare.    Associated  with  axinite. 

NEPHRITE  (t). 

1824.  Jade  (sabspecied  of  nephrite).    On  Westfield  River. 

Very  tenacious;  scratches  quartz;  of  pale-g^reen  oily  aspect;  fragments 
splintery  and  fracture  dull;  rare  (Emmons). 

C.  Dewey :  Qeol.  Berkshire  County;  Am.  Jour.  Sci.,  1st  series,  Vol.  VIII, 
p.  43. 

(This  can  not  be  identified.  It  is  possibly  a  green  homstone  or  silicified 
serpentine  from  the  Middlefield  bed.) 

OLIGOCLA8E. 
1865.  Amphodelite.    Chester. 

The  diaspore  is  associated  with  rose-colored  amphodelite. 
C.  U.  Shepard:  Am.  Jour.  Sci.,  2d  series,  Vol.  XL,  p.  112. 

1865.  Indianite.    Chester. 

''A  vein  of  indianite  many  inches  thick  is  found  near  the  tunnel  in 
South  Mountain  running  for  many  rods  through  the  chloritio  rock  on  the 
east  side  of  the  emery  vein  (exterior  to  its  gneissoid  wall).  This  chloritic 
seam  is  called  by  the  workmen  'the  fringe  rock.'  Small  particles  of  the 
corundum  are  diffused  through  the  indianite." 

C.  U.  Shepard:  Am.  Jour.  Sci., 2d  series,  Vol.  XL, p.  123. 

1866.  Andesine.    Chester. 

The  rock  originally  mistaken  by  me  for  granular  quartz  and  called 
indianite  by  Shepard  proves  on  analysis  to  be  andesine,  although  it  is 
harder  than  stated  in  the  books,  scratching  quartz  easily.  It  is  associated 
with  crystals  of  black  tourmaline;  compact,  fine  granular.  Sp.gr. 2.586; 
H.  7.5;  color  slightly  greenish-white. 
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1866.  Andesine — Gontinaed. 

Analysis. 
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BiO... 


Cft 
MgO. 

HiO... 


No,l. 


82.00 

24.40 

3.50 

.70 

8.07 

1.00 


No.  2. 


60.00 
25.00 


09.67 


C.  T.  Jackson:  Analysis  of  seven  minerals  from  the  emery  mine  of 
Chester;  Am.  Jonr.  Sci.,  2d  series,  Vol.  XLII,  p.  107. 

1868.  Indianite.    Chester. 

Exterior  to  the  vein  on  its  eastern  side,  a  few  feet  within  the  talcose  slate 
on  South  Mountain,  near  Deerfield  River,  is  a  layer  6  inches  to  2  feet  thick 
called  locally  ''the  fringe  rock."  Through  the  middle  runs  a  vein  of  indian- 
ite 2  to  10  inches ;  massive,  fine  granular,  yellowish ;  contains  corundum. 

C.  U.  Shepard :  Report  of  the  Chester  emery  mine. 

The  mineral  shows  all  the  optical  properties  of  oligoclase. 

1887.  Oligoclase.    Palmer;  bowlder  at  house  of  R.  Priutible. 

In  bowlders  of  coarse  hornblende  biotite  gneiss ;  large  masses  1  to  2  dm. 
across  of  a  curious  very  fresh  feldspar;  color  shading  from  white  to  pitch 
black,  in  large  patches.  Marked  conchoidal  fracture  and  glassy  luster, 
and  tabular  parting  rudely  parallel  to  a  prism  face.  Rarely  a  brilliant 
basal  cleavage  without  pearly  luster  and  with  fine  twin  striation;  color 
due  to  parallel  microscopic  needles  exactly  like  those  in  labradorite;  sp. 
gr.  2.63 ;  extinction,  2°  48'  on  0  P.  Traces  of  play  of  colors  on  oo  P  oo . 
Analysis  by  G.  H.  Corey,  class  of  1888,  Amherst  College : 

SiO, 64.74 

Al,03 22.48 

CaO 4.54 

NasO 7.84 

KaO 26 


99.86 


This  equals  6  Ab :  1  An. 


OPAL. 


1821.  Stalactitical  qnartz.    CammiDgton. 

J.  Porter:  Am.  Jour.  Sci.,  Ist  series.  Vol.  VI,  p.  247. 

1821.  Opal,  HTalite.    Middlefield,  Worthington. 
Dirty-brown. 
Robinson's  Cat.,  pp.  59-78. 

1823.  OpaL     Middlefield  (Emmons). 

J.  Porter:  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series.  Vol.  VI,  p.  248. 

1824.  Siliceous  sinter,  hyalite. 

In  serpentine  in  Middlefield  (Emmons) ;  sometimes  nearly  stalactitical 
(Porter);  dirty -brown,  coarse,  ferruginous  in  Middlefield;  reddish-brown 
with  whitish  spots  (Emmons). 

C.  Dewey:  Geol.  Berkshire  County;  ibid.,  Vol. i^f iff,° p.  ; 


Jv^v^X^^- 
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1841.  Hydrate  of  silica    Pelham. 

£.  Hitchcock :  Geol.  Mass.,  p.  99. 

1876.  OpaUte.    Yariety  of  hyalin.    Monson  and  Greenfield. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  milee  of  Amherst  CoUege,  p.  5. 

1881.  Hyalite.    Monson,  Pelham. 

MonsoD.  Delicate  chrysocolla  green  to  colorless  layers  on  gneiss  and 
homblendio  gneiss  at  Flynt's  quarry. 

Pelham.  In  colorless  layers,  botryoidal,  on  gneiss  in  qnarry  aboTO 
bridge  over  Amethyst  Brook. 

1882.  Hyalite.    Greenfield. 

A  colorless  hyalite  of  fine  botryoidal  stracture  oovers,  with  a  thick  layer, 
broad  surfaces  in  the  dark -gray  diabase  from  the  cuttings  for  the  new 
road  from  Greenfield  to  Turners  Falls,  where  also  pearly  white  botryoidal 
layers  are  very  abundant  and  seem  in  many  cases  to  be  of  very  recent 
origin,  and  to  have  coated  minute  rootlets,  which  had  penetrated  the  fis- 
sures and  lay  across  the  botryoidal  surface. 

B.  K.  Emerson :  Deerlield  dyke ;  Am.  Jour.  Sci.,  3d  series.  Vol.  XXIV, 
p.  355. 

1883.  OpaL 

Large  bowlders  in  Amherst,  probably  from  Conway,  highly  fermginons 
and  full  of  small  balls  of  limonite  and  show  drusy  chalcedonio  Bnrfaoea. 

Heated  thirty  hours  with  20  per  cent  solution  of  KHO,  only  46.61  per  cent 
remained  insoluble ;  loss  by  ignition,  2.94.  The  citations  of  the  Conway 
locality  are  given  under  Quartz. 

1883.  ByaUte  after  barite.    Leverett,  eastern  lead  mine. 

£.  J.  Whitak«r,  class  of  1883,  Amherst  College. 
ORTHOCLASE. 
1820.  Adnlaria.    Brimfield. 

In  gneiss  and  granite.    Nearly  equal  to  that  of  the  Alps.    Near  reeidenee 
of  the  late  Gen,  W^illiam  Eaton. 
Am.  Jour.  Sci.,  Vol.  V,  p.  41 ;  also  Amos  Katon,  Index, -p.  94. 

1832.  Adnlaria.    Brimfield,  near  center  of  town. 

Greenish;  used  as  a  gem. 

£.  Hitchcock :  Geol.  Mass. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  XXII,  p.  50. 

1838.  Adnlaria.    Brimfield,  one-half  mile  northeast  of  village,  Warren 
road,  near  house  of  Samnel  Patrick. 
Withiolite;  chatoyant;  striated. 
J.  W.  Foster :  Am.  Jour.  Sci.,  1st  series.  Vol.  XXXIII,  p.  399. 

1883.  Adnlaria.    West  Northfield. 

In  minute  simple  crystals  oo  P^  0  P,  2  oo ,  in  drusy  surfaces  and  in  lugger 
crystals  up  to  8  mm.,  deeply  corroded  on  prism  face  parallel  to  the  vertical 
axis,  associated  with  radiated  cleavelandite.  On  Deyonian  qnartzose  mica- 
schist  at  end  of  clearing,  southwest  of  South  Vernon. 

1887.  Orthoclase  var.    moonstone.    Brimfield,  Monson,    east    part; 
Wales,  Holland. 

The  fresh  transparent  feldspar  cited  above  as  adnlaria  agrees  exactiy 
with  the  moonstone  of  Ceylon.  It  occurs  in  small  lenticular  inclosures  in 
the  Brimtield  schist.  Quite  large  cleavage  pieces  can  be  obtained  which 
are  wholly  free  from  fissures,  and  with  fine  opaline  luster.  The  extinction 
on  0  P  Ib  0. 
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1895.  Orthoclaae.    Var.  Chestarlite.    Warwick. 

Small  flesh-oolored  eryaiMB,  f  mm.  acroea,  in  drases  iu  the  epidoto- 
gamet  rock.    South  of  tUe  Tillage,    oo  P,  0  P,  P  «b . 

OTTBBLITE. 
See  Gliloritoid  (1865)  and  Biotite  (1852). 

PELHAMINB. 
See  Chrysolite  (1876). 

PBLHAMITE, 

See  Chrysolite  (1876)  and  Jefferisite  (1875). 

Pelhamite  of  Cooke  1875  ( =  jeiferisite)  antedatee  pelhamine  of  Shepard 
1876,  which  is  the  least  altered  form  of  an  ernptive  rock.  Both  words 
should  be  retired  to  the  list  of  synonyms. 

PETALITE(!)  or  SCAPOLITB. 
1841.  PetaUta(?)  or  BcapoUta.    Westfleld. 

In  serpentine  in  a  vein  nearly  a  foot  wide. 

£.  Hitchcock :  Geol.  Mass.,  p.  618. 

(Probably  refers  to  the  enstatite  bed  at  Mann's  Brook.    See  p.  77.) 

PHENAKITB. 

See  Beryl,  1838. 

PHLOGOPITB. 

1885.  Phlogopita.    Middlefield. 

In  ^^he  pre-Cambrian  limestone  in  the  railroad  cutting  on  Coles  Brook, 
in  small  yellow  and  bronzy  soales. 


See  Anglesite. 
See  Biotite. 


PHOSGENITE. 

PHTLLITE. 

PIHLITB. 


1868.  Pihlita. 

See  Cymatolite  (1868), 

PIMELITE. 

1825.  PimeUta.    Middleiield. 

"  In  the  neighborhood  of  the  spot  where  the  crystallized  steatite  is  found 
Dr.  Emmons  and  myself  discovered  very  beautiful  pimelite.    It  occurs  in 
serpentine.    It  possesses  a  very  deep  apple-green  color,  is  very  pliable, 
and  when  first  broken  from  a  cavity  is  greasy  to  the  touch." 
C.  U.  Shepard:  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  600..  t 

Moy  VjOOQIC 


(This  is  not  again  cited  by  Professor  Shepard.) 
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1826.  Pimelite.    (Nickel  coloring  clay.)    Middlefield. 

Small  quantities  in  cavities  in  stalactitical  quartz;  color  fine  gra^- 
green.  The  masses  when  first  broken  present  a  grannlar  strncture;  i^hen 
dry,  become  compact  and  fnll  of  cracks  and  fissures;  in  quartz  connected 
with  serpentine. 

E.  Emmons:  Miu.  Not. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  X,  p.  11. 

The  two  citations  are  interesting  as  showing  that  the  localities  of 
"  stalactitical  quartz/'  (that  is,  the  yellow  chalcedony  of  Chester)  and  the 
**  crystallized  steatite"  (that  is,  the  olivine  pseudomorph  in  serpentine) 
are  near  together,  probably  in  the  brook  bed  crossing  the  serpentine  near 
its  base. 

FINITE. 

1825.  Finite.    Chester. 

Generally  amorphous;  in  granite  traversing  mica-slate,  one  large  crystal 
obtained  measuring  2^  inches  in  diameter;  not  abundant. 
£.  Emmons:  Min.  Loc.;  Am.  Jour.  Sci.,  1st  series,  Vol.  X,  p.  11. 

1841.  Pinita.    Chester  (Emmons's  Mineralogy). 

£.  Hitchcock:  Geol.  Mass.,  p.  605. 

PLATINUM! 
1838.  Platiniim? 

Dr.  H.  Holland  thought  he  obtaine({  a  trace  of  platinum  from  Chester 
ohromite. 
K.  Hitchcock :  Ecou.  Geol.,  p.  126. 

PREHNITE. 

1818.  Prehnite.    Deerfield. 

In  greenstone,  incrustiug  the  columns  in  radiated  masses,  rarely  crystal- 
lized ;  veins  nearly  perpendicular. 
£.  Hitchcock :  Geol.  Deeriield ;  Am.  Jour.  Sci.,  Ist  series.  Vol.  I,  p.  114. 

1823.  Prehnite.    Deertield,  Greenfield,  etc. 

In  Deerfield  radiated  masses  sometimes  contain  pyritous  copper  vhich 
occurs  also  on  pseud omorphous  quartz,  and  has  evidently  been  formed 
since  the  decomposition  of  the  crystals  originally  oceupying  the  cavities; 
also  on  chalcedony. 

£.  Hitchcock:  Geol.  Conn.  River;  ibid..  Vol.  VI,  p.  223. 

1824.  Prehnite.    West  Springfield. 

In  secondary  greenstone,  in  radiated  masses. 

C.  Dewey:  Geol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  45. 

1825.  Prehnite.    West  Springfield. 

In  greenstone;  in  green  radiating  Abers,  decaying;  poor. 
Kmerson  Davis:  Min.  Not. ;  ibid.,  Vol.  IX,  p.  252. 

1825.  Prehnite.    Greenfield. 

In  greenstone  (Hall). 
Kobinson's  Cat.,  p.  52. 

1835.  Prehnite.    Turners  Falls,  on  Greenfield  sida 

Nearly  white;  more  common  on  eastern  side  of  greenstone  ridges.  Ex- 
ample: Mouth  of  Deertield  River  and  4  to  5  miles  south  at  Pine  Nook  in 
Deerfield;  in  West  Springfield  no  very  rich  specimens.         <-^  t 

E.  Hitchcock :  Geol.  Mass.,  p.  434.  uigmzeo  oy  VjOOg IC 
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1841.  Prehnite.    Belchertown,  in  gueis8;  Three  Rivers. 

E.  Hitchcock:  Final  Report, p. 639. 
(Should  be  Palmer.) 

1841.  Prehnite.    Greenfield,  West  Springfield. 

Common  in  amygdaloid ;  color  nearly  white ;  more  common  on  eastern 
side  of  ridge  than  western.  Examples:  Notch  of  Deerfield  River,  on  east 
side  of  same  ridge,  4  to  5  miles  south  at  Pine  Nook ;  also  West  Springfield 
on  west  side  of  ridge;  also  1  mile  east  of  Deerfield  church,  and  1  mile 
east  of  Greenfield.  Finest  specimens  at  cutting  of  Western  Railroad  in 
West  Springfield.  The  halls  of  radiated  prehnite  here  occupy  veins  in  the 
rock  along  with  calcareous  spar,  which  often  invests  the  prehnite  with 
minute  crystals.  (This  last  locality  is  the  Tatham  cut  in  the  posterior  trap. 
Specimens  preserved  in  the  State  collection  at  Amherst.) 

£.  Hitchcock :  Geol.  Mass.,  p.  661. 

1859.  Prehnite.    Three  Eivers,  Palmer. 
*' On  gneiss." 

£.  Hitchcock ;  ibid.,  p.  liv. 

(Nearly  perfect  discs  with  slightly  bulging  faces  and  'milled  edges  like 
a  thick  coin.     Specimen  in  the  State  collection  at  Amherst.) 

1859.  Prehnite.    West  Springfield. 
"On  greenstone." 
E.  Hitchcock:  Cat.  State  Col.,  Agr.  Hep.  Mass.,  app.,  p.  Ivii. 

1882.  Prehnite.    Pelham. 

Ward's  quarry  on  joint  in  Pelham  gneiss.  In  minute,  fiat,  blade-like 
crystals  0  P,  oo  P,  oo  P  <jb ,  pale  mountain  green,  often  slightly  covered  with 
rust  layer;  in  stout  crystals  5  mm.  to  6  mm.  long  with  same  faces  or  only 
0  P, «  P;  00  P  is  curved  and  0  slightly  rounded;  same  color.  The  latter 
form  is  in  single  crystals  and  not  twinned  as  in  the  trap  prehnite  from  Deer- 
field, as  it  polarizes  simply.  Paragenesis : 
Gneiss, 

Quartz, 

Epidote, 

Prehnite, 

Scolecite, 
Pyrite, 

Kaolin, 

Limonite. 
Found  by  H.  A.  Smith  and  others  of  class  of  '83,  Amherst  College. 

1882.  Prehnite.    Deerfield.    At  Cheapside,  south  of  the  river. 

In  fissures. 

Prehnite  occurs  hero  most  abundantly  and  always  as  the  oldest  mineral 
in  the  veins  in  which  it  appears.  That  the  veins  where  it  is  absent  have 
been  filled  at  a  later  period  and  at  a  lower  temperature  is  evident  from 
the  fact  that  in  these  the  vein  walls  are  quite  as  fresh  as  the  body  of  the 
rock,  while  in  the  prehnite  veins  the  walls  are  deeply  decomposed,  often  to  a 
depth  of  several  centimeters  into  a  rusty  vesicular  mass,  which  has  been 
filled  with  massive  prehnite,  forming  a  rock  nearly  as  compact  as  the  trap 
itself.  Similarly  many  detached  fragments  of  the  trap  have  been  thor- 
oughly decomposed  and  in  the  same  way  filled  with  massive  prehnite- 
Under  the  microscope  the  mineral  is  here  seen  to  be  made  up  of  fibers 
variously  matted  and  interlaced  and  intermingled  with  the  remains  of  the 
trap,  and  much  of  it  exactly  resembles  chlorastrolite.  In  other  specimens 
the  oldest  layer  of  the  mineral  is  jet-black  to  deep  oil  green,  polished  and 
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1882.  Prehnite-— Continued. 

often  slickensided  and  gashed,  the  color  being  due  to  the  thoTongh  impreg- 
nation of  the  prehnite  with  diabantite.  The  motion  of  the  rock  walla  has 
also  at  times  broken  up  the  prehnite  into  sheets,  which  are  slipped  over 
each  other  variously  and  recemented  by  prehnite.  Wherever  the  mineral 
is  hindered  in  its  growth  it  shows  a  strong  tendency  to  take  on  these 
fibrous  forms,  which  seem  to  me  to  depend  upon  a  greater  energy  of  the 
crystallizing  force  in  the  direction  of  the  long  horizontal  axis;  upon  which 
depends  also  the  curvature  of  the  faces  so  common  in  the  species.  Gen- 
erally these  fibers  are  quite  large,  peculiarly  rigid,  and  in  large  nnmbers 
parallel  to  each  other.  In  one  slickensided  piece  the  fibers  of  black  prehn- 
ite, all  straight  and  parallel  and  placed  at  a  slight  angle  to  the  surface 
of  the  trap,  seem  as  if  combed  into  this  position  by  the  movement  of  the 
walls,  and,  being  jet-black  from  inclosed  diabantite,  resemble  in  appear- 
ance seams  of  fibrous  hornblende  or  chrysotile. 

The  fibers  are,  however,  generally  colorless,  transparent,  and  of  a  high 
satiny  luster  on  the  face  0  P.  They  are  apparently  always  elongated  in  the 
direction  of  the  long  horizontal  axis  and  bounded  by  the  planes  0  P,  oo  P  £ , 
go  P  do*.  At  times  the  satiny  luster  is  reflected  from  a  large  group  of  the 
needles  at  once,  and  they  are  seen  when  magnified  to  be  in  juxtaposition, 
and  forming  each  group  for  itself  an  aggregate  crystal,  the  lines  of  janc- 
tion  being  represented  in  the  larger  crystals  by  the  striation  parallel  to  the 
long  axis.  At  times  the  little  groups  ran  under  each  other,  or  joined  ftt 
their  ends  under  angles  of  80^  and  100^,  as  if  there  were  some  trace  of 
twinning  on  oo  P,  as  in  the  spindle-shaped  crystals  described  later.  It 
seemed  like  a  model  of  the  complex  striation  seen  in  the  latter. 

The  prehnite  also  occurs  in  many  drusy  cavities  covered  with  small  dis- 
tinct crystals,  pale  green,  emerald  green  to  yellow,  and  in  delicate  emerald- 
green  ''roses''  produced  by  the  multiple  twinning  of  the  same  form 
OP,  00  P£),Qo  P(X),  and  in  stout,  square  prisms  with  base  and  two  sides 
convex,  the  two  remaining  sides  concave.  The  more  common  botryoidal 
forms  are  scarcely  represented. 

By  far  the  most  abundant,  finely  crystallized,  and  peculiar  form  is  a 
stout  double  cone  or  spindle,  the  two  cones  joining  directly  base  to  base 
with  an  angle  of  8(F,  or  separated  by  a  cylindrical  plane,  which  may 
become  as  wide  as  the  conical  faces  by  which  it  is  bounded;  rarely  this 
face  is  replaced  by  a  reentrant  angle  of  41^.  These  three  faces  are  physi- 
cally unlike,  the  two  sloping  ones  being  sometimes  smooth  and  polished, 
at  others  mosaic-like,  the  equatorial  plane  being  oftentimes  milled  as 
regularly  as  a  coin  by  the  oscillatory  repetition  of  x  P  and  oo  P  a& ,  and 
finally  the  conical  faces  become  rarely  convex  in  the  direction  from  the 
apex  to  the  base,  producing  small,  globular  forms.  These  cones  are  laid 
usually  with  their  axes  parallel  to  the  surface  on  which  they  rest — ^the 
axes  pointing  in  all  directions  in  this  plane— and  fused  together  so  that 
only  a  fraction  of  each  one  is  distinct,  though  they  often  stand  out  so  that 
half  or  three-quarters  of  the  circumference  is  visible,  and  in  this  way 
completely  cover  broad  surfaces  with  a  splendid  crystallization.  In  color 
they  range  from  white  and  nearly  pellucid  to  pale  celandine  green,  and 
rarely  to  pale  rose  color,  in  the  smaller  spindles  with  polished  sides,  te 
deep,  clear  apple  green  in  the  largest  cones;  and  in  other  forms  with  ver^' 
broad  cylindrical  faces,  deep  mountain  green.  Several  pieces  a  foot 
square  were  obtained  covered  with  the  finest  crystals.  In  a  single 
instance  the  crystals  of  this  form  have  spread  over  calcite,  and,  this  hav- 
ing been  removed,  they  presented  a  group  of  scarcely  adhering  individ- 
uals, the  segments  of  cones  bounded  below  by  a  single  saddle-shaped  &ce. 
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1882.  Prehnite— Continued. 

The  internal  structure  of  these  crystals  is  quite  peculiar.  The  pearly 
basal  cleavage  passes  inward  in  the  direction  of  a  vertical  section  of  the 
cone,  and  plates  cut  in  this  direction  and  continued  do^vn  into  the  trap 
show  the  fibrous  prehnite  at  the  base  felted  together  with  much  decom- 
posed trap,  above  growing  purer  and  forming  distinct  crystals  with  doubly 
striated  cleavage  faces,  which  are  twinned  along  a  distinct  suture  and 
bounded  outwardly  by  irregular  planes  of  contact.  After  each  cryutal 
has  risen  above  the  general  level  to  form  the  segment  of  a  double  cone, 
the  suture  forks  with  an  angle  of  about  41^,  and  the  two  lines  run  to 
meet  the  angles  formed  by  the  meeting  of  the  two  conical  faces  with  the 
central  zone.  Each  of  the  spindles  is  thus  made  up  of  three  crystals,  one 
on  either  side  of  and  one  within  the  angle  of  the  Y-shaped  suture. 

The  shaded  portion  of  fig.  2  represents  such  a  vertical  section,  in  which 
D  o'  and  Z>  o"  ( =  oo  P  do  )  are  the  sections  of  the  two  conical  faces  and  o'  o" 
(  =  00  P  do )  that  of  the  central  cylindrical  face. 


Fig.  2.— Prehnite ;  cross-section  of  twins. 


The  relations  of  the  three  crystals  are  made  clear  by  fig.  2.  Three  super- 
imposed prisms,  oo  P,  having  the  base  0  P  in  common  are  revolved  on 
the  common  vertical  axis  c  to  right  and  left  until  a  prism  face  of  each 
becomes  parallel  to  the  long  horizontal  axis  of  the  third.  Thus  the  two 
lateral  crystals  form  an  arrow-headed  twin  with  a  face  of  oo  P  in  common, 
and  are  twinned  against  the  middle  one  so  that  the  same  face  oo  P  in  each  is 
parallel  with  oo  P  do  of  the  latter.  If  now  the  obtuse  angle  of  the  two  lat- 
eral forms  be  truncated  by  oo  P  do  and  that  of  the  central  one  by  oo  P  db  down 
to  their  point  of  contact  o'  and  o",  a  plane,  marked  with  a  heavier  line  in  the 
figure,  results,  by  whose  revolution  on  the  short  axis  a-a  the  spindle-shaped 
twin  would  be  formed.  The  central  crystal  has  the  form  of  a  triangular 
belt  fitted  into  a  similar  groove  upon  the  circumference  of  a  wheel.  An 
inspection  of  the  figure  will  show  that  the  arrow-headed  twin,  if  formed 
by  the  union  of  two  crystals  having  only  the  faces  «  P  and  »  P  do ,  would 
leave  for  the  third  crystal  only  an  extremely  shallow  reentrant  angle  of 
160^,  whereas  the  latter  penetrates  between  the  two  in  an  angle  of  about 
4P.  This  is  because  the  acute  angles  of  the  lateral  crystals  are  each 
replaced  by  the  form  oo  P  S,  giving  a  reentrant  angle  of  43^  17\    The 
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1882.  Prehnite — Coatinaed. 

approximated  faces  of  thia  fonn  are  alone  atroogly  developed  and  make 
a  trumpet-shaped  cavity  for  the  reception  of  the  wedge.  The  curved 
basal  face  in  the  free  crystals  mentioned  above  were  formed  by  the  blunt 
point  of  the  arrowhead  and  by  the  corresponding  faces  of  x  P  S  on 
the  outer  acute  angles  below  at  a"  and  a'.  The  tendency  of  the  min- 
eral to  form  these  strange  triplets  seems  to  depend  upon  the  greater  inten- 
sity of  the  crystallizing  force  in  the  direction  of  the  long  horizontal  axis, 
so  that  of  the  many  crystals  which  start  in  the  fibrous  base  only  a  few 
survive  aud  grow  up  into  the  free  space  by  preponderating  additions  to 
the  face  oo  P  d6  at  right  angles  to  the  long  axis,  and  are  soon  twinned  so  as 
to  allow  a  third  crystal  to  wedge  in  between  them  aud  grow  by  the  devel- 
opment of  the  same  face.  All  three  grow  thus  predominantly  in  the  same 
direction  and  expose  aud  add  to  only  the  single  crystalline  face,  and  the 
crystal  expands  in  growing  like  the  top  of  a  growing  tree.  The  common 
vertical  axis  of  the  three  crystals  is  bent  thus  into  a  circle. 

When  examined  under  the  polarizing  microscope,  the  central  crystal, 
thongh  showing  a  strong  vertieal  and  a  faint  horizontal  striatlon,  acts  as 
a  single  crystal.  The  two  flanking  crystals  present  through  a  whole  rev- 
olution under  the  niools  a  complex  latticework  of  brilliant  colors  with 
two  predominant  positions  of  maximum  extinction,  or  rather  of  extinction 
of  the  greatest  number  of  the  narrow  bands  and  wedges  of  color  in  the 
field,  at  angles  of  4XP  and  50^  on  either  side  of  the  suture — that  is,  when 
parallel  to  the  two  sets  of  axes  a'  b'  and  a"  h"  of  the  two  lateral  crys- 
tals. The  narrow  wedges  of  color  often  repeated  many  times,  placed 
parallel  to  each  other,  extinguishing  the  light  together,  and  bounded  by 
lines  making  an  angle  of  10^  with  each  other,  are  especially  peculiar. 

Of  course  the  extinction  of  the  light  on  the  right  hand  of  the  suture 
parallel  to  the  axis  h'  can  alone  be  referred  to  the  right-hand  crystal,  and 
the  extinction  at  an  angle  of  10^  with  this  and  on  the  same  side  of  the 
suture — that  is,  parallel  to  the  axis  a"  of  the  left-hand  crystal — ^moat  be 
referred  to  this  latter.  8o  that  the  twin  is  not  formed  simply  by  the 
approximation  of  the  two  parts  along  the  common  suture  plane,  but  by  the 
interpenetration  also  of  each  by  the  other  in  narrow  and,  as  it  were,  inter- 
woven bands,  as  is  represeuted  schematically  in  the  figure — much  more 
regularly,  of  course,  than  in  nature. 

The  two  principal  striations  in  each  of  the  lateral  prisms  make  an  angle 
of  40^  with  the  central  suture — that  is,  an  angle  of  80-^  with  each  other. 

It  follows,  taking  tho  jirism  on  the  right  {iSg.  2)  for  example,  that 
while  one  of  these  striations  is  parallel  to  the  long  axis  h'  of  this  priam, 
the  other  is  parallel  to  the  long  axis  h"  of  the  opposite,  and  in  fact  both 
striations  seem  in  tho  plainest  manner  to  be  continuous  as  right  lines 
across  the  suture. 

Traces  exist  also,  very  faint  indeed,  of  two  other  sets  of  striatious  at 
right  angles,  respectively,  to  those  already  described,  which  are  identical 
with  the  delicate  horizontal  lining  of  the  central  crystal,  and  which  com- 
.  blued  with  those  first  mentioned  produce  the  long  wedge-shaped  blades 
with  angle  of  10^  described  above.  This  second  striatlon  is  indicated  in 
the  lower  portion  of  the  shading  in  fig.  2.  The  phenomena  here  detailed 
would  seem  also  to  find  their  explanation  in  the  interpenetration  of  the 
lateral  prisms. 

The  similar  twins  of  prehnite  from  Farmington,  Conn.,  which  occur  in 
the  same  Triassic  trap  as  the  Deerfield  crystals,  were  figured  by  M.  Des 
Cloizeaux,  ^  and  have  been  recently  the  subject  of  discusaion  by  the 
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1882.  Prehnite — Oontinaed. 

same  aathor  ^  and  by  M.  Mallard  '^  because  of  their  optical  pecnliarities. 
They  do  not  seem  from  the  descriptions  to  present  the  spindle  shape, 
and  in  cross  section  they  diifer  from  the  Deerfield  crystals  in  one  impor- 
tant partioalar. 

In  the  Farmington  crystals  the  sloping  faces  ( F  iu  fig.  2)  make  an  angle 
of  KXP  with  each  other,  and  the  termination  of  the  crystal  is  thas  hounded 
by  a  threefold  repetition  of  the  face  ao  P  <i6 ,  while  in  the  Deerfield  forms 
the  corresponding  angle  of  the  two  sloping  faces  measured  over  the  single 
exposed  face  of  the  central  crystal  is  80^  (DbDf  fig.  2),  and  the  three  faces 
have  the  formulte  ooP66,ooPd6,x  Pdo. 

One  may  express  the  relation  of  the  two  very  simply  by  saying  that  in 
the  Farmington  crystals  the  end  of  the  arrowheaded  angle  twin  having 
the  reentrant  angle  has  its  acute  angles  truncated  by  x  P  db  to  form  the 
sloping  sides,  while  in  the  Deerfield  forms  the  other  end  is  developed,  and 
the  outer  obtuse  angles  truncated  by  x  P  do ,  as  in  the  annexed  figure. 

Deerfield. 


140 
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Farmington. 

Tlfk.  8. — Prehnite;  cross-Beotion of  twins-,  from  fissures  in  Trassic  diabAse  at  Cheapside,  Deerfield. 


It  seems  to  me  simpler  to  say  that  the  intcrpenetration  of  the  two  is  so 
complex  and  at  the  same  time  so  varying  that  in  one  case  on  the  right  of 
the  suture  the  crystal  which  is  turned  to  the  right  predominates  and  is 
truncated  by  x  P  x  (^  in  fig.  2),  at  right  angles  to  b\  and  in  the  other 
that  which  is  turned  to  the  left  predominates  on  the  same  (the  right)  side, 
and  determines  the  truncation  by  x  P  x  (/)  in  fig.  2)  at  right  angles  to 
axis  a" ;  while  in  the  forms  curved  in  the  direction  o'  a,  and  in  those  with 
faceted  faces,  there  is  a  gradual  or  interrupted  transition  from  one  to  the 
other. 

This  would  also  harmonize  very  well  with  the  complex  optical  results 
detailed  in  the  above  papers,  and  especially  with  the  dispersion  toumante 
signalized  by  M.  Des  Cloizeaux  for  the  Farmington  crystals. 

If  the  sloping  faces  in  the  Deerfield  crystals,  like  those  of  Farming- 
ton,  be  referred  to  the  acute  angles  of  the  arrowhead,  to  recur  to  the  first 
explanation  given  above,  they  would  have  the  more  complex  formula 
X  P  6}.  Furthermore,  the  two  well-marked  striations  described  above 
form  by  their  intersections  diamonds  with  the  acute  angles  (80^)  at  top 
and  bottom,  while  the  larger  angle  is  at  the  sides,  while  the  drawing  of 
M.  Des  Cloizeaux 3  shows  the  reverse  to  be  the  case  in  the  crystals  from 
Farmington. 


1  Bull.  Soo.  Mln.,  Vol.  V,  Nos.  2  and  5, 1882. 
•Ibid.,  No.  3. 
'Mill.;  ibid., loo. clt. 
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1882.  Prehnite — Continued. 

That  ia,  in  the  first  they  are  paraUel  to  ('  and  h"  (fig.  2),  while  in  the 
second  case,  if  they  were  exactly  the  reverse,  they  would  he  parallel  to 
the  short  axes  a'  and  a";  hut  they  are  stated  in  the  later  article  of 
M.  Des  Cloizeaux  to  make  an  angle  not  of  80^,  but  of  82^,  with  each  other, 
so  that  while  one  is  paraUel  to  a  short  axis  the  other  is  parallel  to  a  hypo- 
thetical fskoe,  00  P  6.  If  they  made  an  angle  of  exactly  80^  with  each 
other,  they  would  represent  the  horizontal  striation  of  the  central  crystal 
and  the  faint  second  striation  described  in  the  Deerfield  crystals,  as 
slightly  indicated  at  the  bottom  of  fig.  2.  As  it  is,  they  are  difficult  of 
explanation. 

In  amygdaloid  oaviiieM.— The  amygdules  of  the  trap  quite  closely  repeat 
in  miniature  the  occurrence  of  the  large  tissures,  but  the  peculiar  changes 
the  prehnite  undergoes  in  the  former  case  makes  it  needful  to  discuss 
separately  its  modes  of  appearance  there. 

In  the  coarse  diabase  it  occurs  compact,  of  a  bright  green,  as  if  colored 
by  copper.  The  paragenesis  is  (1)  diabantite;  (2)  chalcopyrite,  pyrite, 
galena,  prehnite,  one  or  all;  (3)  caloite. 

In  the  red  diabase  so  abundant  in  the  upper  part  of  the  dike  through 
Greenfield  and  Gill  it  appears  in  spherical  and  spheroidal  balls  12  to 
15  mm.  in  diameter,  very  fine  fibrous,  and  satiny,  and  very  pale  green  to 
colorless;  coated,  and  for  a  distance  is  impregnated  with  diabantite.  It 
is  radiated,  fine  fibrous,  the  fibers  not  easily  separated,  and  diverging 
from  several  centers  and  meeting  along  sharp  suture  lines,  so  that  only 
parts  of  spheres  result,  and  if  waterworn  the  grains  would  form  perfect 
chlorastrolites. 

In  the  dark-gray  diabase  f^om  the  north  side  of  the  Deerfield,  and  on 
through  Greenfield  and  Gill,  cavities  10  to  35  mm.  across  are  sometimes 
filled  with  fibrous  prehnite,  the  whole  blackened  as  if  it  had  been  held  in 
the  flame  of  a  candle.  Under  the  microscope  the  fibers  are,  for  the  most 
part,  perfectly  fresh,  and  up  through  the  spaces  between  them  has  pene- 
trated a  black  amorphous  powder  looking  like  the  beard  of  iron  filings  on 
a  magnet,  or  like  a  network  of  soot-covered  cobwebs.  The  whole  seems 
to  be  dendritic  in  character. 

B.  K.  Emerson :  The  Deerfield  dyke ;  Am.  Jour.  Sci.,  3d  series.  Vol.  XXIV, 
p.  269. 

1882.  Prehnite.    BemardBton. 

Small  compound  crystals  made  up  of  several  prisms  surrounded  by  a 
dome  and  joined  so  as  to  make  a  form  like  a  section  of  a  thick  saw  blade, 
at  the  base  of  the  upper  quartzite  of  the  Bernardston  seriee;  Williams 
farm. 

1886.  Prehnite.    Northampton ;  at  crossing  of  the  Gonnecticnt  River 
Kailroad,  south  of  Mount  Tom  station. 
In  diabase;  pale  green,  botryoidal. 

1886.  Prehnite.    Northampton.    At  a  quarry  near  W.  N.  Moore's, 
east  of  Florence. 

In  granite;  a  vein  10  mm.  thick  has  on  either  wall  quartz  combs;  on 
these  broad  sheets  of  finely  crystallized  prehnite,  the  crystals  simple, 
10  mm.  long;  forms  0  P  (001),  oc  P  (110),  oo  P  o6  (100),  oo  P  *  (010); 
often  resetted  by  continuous  twinning  around  the  vertical  axis.  For 
paragenesis  see  monograph  on  the  geology  of  the  area. 
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1886.  Frehnite.    Prescott. 

North  part;  roadside  west  of  old  oemetery,  in  fisanres  in  diorite. 

Pearly  white,  in  drasy  surfaees  of  minute  plates  like  Des  Cloizeaux, 
PI.  XXVm,  p.  165;  0  P  (striated  parallel  to  oo  P  oo  ),  oo  P,  oo  P  do, 
00  P  db,  3  P  db  P;  plane  of  optical  axes  x  P  oo;  divergence  76^,  positive; 
also  covering  hroad  surfaces  with  radiated  fibrous  circles  8  to  10  mm.  in 
diameter,  like  wavellite,  and  in  stout,  fasciculate  groups  of  crystals  of 
forms  like  fig.  166  of  the  above  plate,  OP,  oo  P  6o ,  oo  P  * ,  P  ( f ). 

An  imperfect  analysis  made  in  the  chemical  laboratory  of  Amherst  Col- 
lege gave  results  agreeing  well  with  prehnite,  except  in  the  water  deter- 
mination. Mr.  O.  G.  Pond,  assistant  in  the  laboratory,  determined  the 
water  with  care  to  5.24,  exactly  that  of  prehnite. 

1889.  Prehnite.    Monson. 

In  a  vein  in  the  northwest  of  Flynt's  quarry ;  drnsy  surfaces  of  minute, 
transparent,  colorless  blades,  OP,  ODPdb,oo  Pdo,x  P,  flattened  on  0  and 
elongate  parallel  to  a,  as  determined  by  fixing  the  position  of  the  optical 
axes,  associated  with  epidote,  actinolite,  and  clinochlore,  which  it  follows. 
It  is  covered  by  a  transparent  calcite  and  later  fine  green  rosettes  and 
barrel-shaped  groups  of  prehnite  with  laumontite  and  calcite,. shows  the 
richest  green  color. 

PROCHLORITB. 

1823.  Chlorite.    Hawley  and  Plainfield. 

Abundant  and  extremely  beautiful. 

J.  Porter:  Loc.  Min.;  Am.  Jour.  Sci.,  Ist  series,  Vol.  "VT,  p.  248. 

1823.  Chlorite.    Leyden  and  Conway,  foliated.    Millers  Falls  in  Mon- 

tagne,  penetrating  milk-white  quartz^  New  Salem. 

£.  Hitchcock:  Geol.  Conn.  River;  ibid.,  p.  228. 

(The  occurrence  at  Millers  Falls  is  probably  in  bowlders,  as  the  unaltered 
Triassic  sandstones  do  not  contain  chlorite.) 

1824.  Chlorite.    Middlefield  and  Chester. 

In  small  masses;  also  in  mica-slate  (Emmons). 

C.  Dewey :  Geol.  Berkshire  County ;  Am.  Jour  Sci.,  1st  series.  Vol.  "VTII, 
p.  52. 

1825.  Chlorite.    Zoar. 

Abundant. 

H.  W.  Wells:  Robinson's  Cat.,  p.  78. 

1889.  Prochlorite.    Blandford^  Whately,  liTorthfield. 

Occurs  in  quartz  veins  at  contact  of  granite  and  hornblende  schist  near 
Bartholomew's  quarry,  in  Blandford.  In  quartz  veins  in  the  argillite  at 
Whately,  and  in  the  Devonian  mica-schbt  in  West  Northfield.  As  a  con- 
stant constituent  of  the  sericite-schist  across  the  whole  width  of  the  State. 
It  is  here  largely  derived  from  garnet. 

PYONITB. 

See  Topaz. 

PTEITE. 

1818.  Snlphuret  of  iron.    Gharlemont  and  Deerfield. 

£.  Hitchcock :  GeoL  Deerfield ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  I,  p.  116i 
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1823.  Snlphiiret  of  iron.    Hawley. 

Small  but  beautiful  crystals. 

J.  Porter:  Min.  Loc.;  ibid.,  Vol.  VI, p. 248. 

1823.  Sulphnret  of  iron.     (Pyrites.    Iron  pyrites.)     Bituininoas 
Bhale. 

Westfield,  Sunderland,  Plainfield,  limpid  quartz.  Hawley,  compact. 
Montague,  with  hematite.  Southampton  lead  mine,  fine  crystaU  as  large 
as  shot;  octahedrons  truncated  in  all  their  anj^les. 

E.Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p. 232. 

1841.  Sulphnret  of  iron. 

In  mica-slate.  Heath,  handsome  cubic  crystals.  Hawley,  massive,  in 
considerable  quantity  near  Junction  of  mica  aniL  talcosc  nlatc*.  Loadville, 
small  octahudra  truncated  on  angles. 

E.Hitchcock:  Geol.  Mass.,  pp.  607, 705. 

1844.  Iron  pyrites.    (Pyrites  cubieus.)    Hawley,  Heatli. 

In  handsome  crystals. 

J.  D.  Dana :  Sys.  Min.,  p.  479. 

1884.  Fyrite.    Rowe. 

Oro  of  Davis  mine. 

Fe,  42.83;  S,  50.30;  Cu,  3.07;  granular. 

G.  Lunge:  Dingl.  Polyt.  Jour.,  CC^XUX,  p. 48. 

1887.  Fyrite.    Heath. 

The  vein  of  iron  pyrites  on  the  old  Chester  Rice  farm  at  Heath,  now 
owned  by  J.  \V.  Tinkham,  has  been  distinctly  traced,  and  is  ou  the  sur- 
face about  5  feet  wide  by  about  12  feet  in  length.  There  is  thought  to  be 
a  rich  mineral  pocket  beneath  the  indications. 

Springfield  Republican,  1887. 

1891.  Pjrrite.    Heath. 

A  ledge  of  rock  thickly  s])rinklcd  with  pyrites  of  iron  3  to  4  feet  wide 
-and  12  or  more  in  length  has  been  discovered  in  a  ravine  on  the  Tiukham 
farm.  A  small  stream  runs  over  the  rocks,  which  when  broken  with  a 
sledge  disclose  the  pyrites,  bright  and  shining. 

Springfield  Republican,  Kobruary  24,  1891. 

1891.  Fyrite.  Rowe. 

The  Davis  mine  in  Rowe  has  furnished  the  largest  amount  of  pyrite  of 
any  locality  in  the  State,  and  is  perhaps  the  only  profitable  mine  in  the 
State.  The  mineral  is  abundant  everywhere  in  the  Hawley  schists.  An 
especially  fine  deposit  occurs  south  of  Forge  Hill,  in  Hawley.  The  depos- 
its are  of  greater  geological  than  mineralogical  interest. 

PYROCULORE. 

See  Microlite,  which  was  claimed  to  be  pyrochlore. 

PYROLUSITE 

1824.  Ozide  of  manganese.    Plainfield. 

"Yielding  vital  air  in  abundance." 

Dr.  J.  Porter:  Loc.  Min. ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VII,  p.  252. 

1824.  Black  ozide  of  manganese.    Cumuiin^toii,  uear  Plainfield. 

Cummington ;  rompa«;t  and  earthy.  Also  two  localities  of  the  compact 
variety  of  this  ore  west  of  Plainfield;  in  great  abundance  and  of  excellent 
quality. 

Same;  ibid.,  Vol.  VIII,  p.  233. 
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1824.  Black  oxide  of  manganese.     Plainfield. 

"Dr.  Porter,  of  Plainfield,  seut  me  what  ho  calls  iron  oi'e.     I  have  lately 
ascertained  that  it  is  manganese;  Ciimmiugtou  or  Plainiiold.'' 
E.  Emmons:  Loc.  Miu. ;  ibid.,  Vol.  VII,  p.  254. 

1824.  Oxide  of  manganese.    Gummiugtoii. 

C.  Dewey :  Geol.  Berkshire  County ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VIII, 
p.  67. 

1827.  Manganese.    Conway. 

In  quartz  vein  2  or  3  miles  southeast  of  the  uieetinghonse. 

A.  Nash :  Lead  mines  of  Hampshire  County ;  ibid.,  Vol.  XII,  p.  255. 

1835.  Oxide  of  manganese.    Conway. 

In  a  vein  of  jaspery  quartz  6  to  8  feet  thick ;  dip,  90^  ;  strike,  north  20^ 
east;  in  southeast  of  Conway  with  hematit-e. 
Same  in  numerous  bowlders  in  Amherst  1  mile  northeast  of  the  college. 
E.Hitchcock:  Geol.  Mass.,  p.  344. 

1841.  Oxide  of  manganese.    Plainfield. 

One  mile  west  of  Center  and  near  southwest  corner.     Associated  with 
rhodonite;  mined   for   iron.     Conway,  southeast   part;  distinct  vein  in- 
quartz,  several  feet  wide. 

E.Hitchcock:  Geol.  Mass.,  p.  205. 

1841.  Pyrolosite.    Plainfield. 

Several  beds  occur  near  one  another  at  two  principal  places  represented 
on  the  map ;  smaller  and  larger  beds  occur  within  a  few  feet  of  each  other. 
The  beds  are  rarely  more  than  3  or  4  feet  thick.  Apparently  Common 
pyrolusite.  On  breaking  open  the  mass  they  are  found  to  be  of  a  beautiful 
rose  red — the  bisilicate  of  manganese  of  Dr.  Thomson.  Many  blocks  in 
wall  northeast  of  the  church  in  Cummington,  in  talcose  slate. 

E.  Hitchcock :  Geol.  Mass.,  p.  612. 

(This  refers  to  the  black  decomposition  products  of  the  rhodonite.) 

1878.  Pjrrolusite.    Amherst.    Bowlders. 

Very  fine  specimens  found  by  J.  M.  ClJirke  in  yellow  jasper,  doubtless 
from  Conway. 

1879.  Pjrrolusite. 

Films  of  pyrolusite  in  cleavage  cracks  of  spodumene  derived  from  decom- 
position of  garnet. 
A.  A.  Julien :  Ann.  N.  Y.  Acad.  Sci.  Arts,  Vol.  I,  p.  319. 

1881.  Pyrolusite. 

Large  bowlder;  cavernous  quartz  with  pyrolusite  found  by  H.  B.  Patton, 
class  of  1881,  Amherst  College,  on  east  end  of  Uolyoke  range. 

PYROMOliPHlTE. 
1835.  Phosphate  of  lead.    Southampton. 

Spherical  light-green  masses. 

E.  Hitchcock:  Geol.  Mass.,  p.  508. 

1841.  Phosphate  of  lead.    Southampton. 
Spherical  light-green  masses. 
Ibid.,  p.  705. 

1879.  Pyromorphite.     Leverett,  south  mine. 

Pseudomorphs  of  pyromorphite  in  small  hexagonal  prisms  »  P,  0  P. 
Thin  films  of  silica  containing  a  pulverulent  mi3[j^uipg^of  hmon^te  and  a 
carbonate.  ^ 
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1885.  Pyromorphite.    Loadville. 

The  finest  specimen  I  have  seen  is  in  the  Kunz  oollection,  pnTcbased  by 
Amherst  College.  It  is  a  large  mass  of  quartz,  covered  with  crystals 
which  rival  those  from  Phcenixville  in  beauty.  Th«  quartz  agrees  exactly 
with  the  Loudville  gangue. 

1887.  Pyromorphite.    Loudville. 

In  large,  thick  coatings  and  drusy  surfaces;  also  in  a  fine,  brown  coating 
on  quartz,  and  covered  by  wulfenite.  Occurs  coating  quartz  in  broad 
faces ;  small  botryoidal,  fine  and  rare. 

In  Clark  collection  of  Smith  College. 

PYROPHYLLITE. 
1876.  P3rroph7llite.    Leverett  lead  mine.  North  Leverett. 

Pale-green,  compact  layer  1  to  3  mm.  thick  on  dark-gray  veinstone, 
which  consists  of  blue  quartz  and  some  clearly  cleavable  glassy  feldspar, 
with  much  barite  in  the  mass ;  gives  blue  color  with  cobalt,  swells  and 
whitens  and  fuses  with  difiSculty.  H.  =  3.  Greasy  feel,  brittle,  fibrous  in 
places. 

PYROPE. 

See  Garnet  (1823). 

PYBOPHY8ALITE. 

See  Topaz. 

PYBOXENE. 

1824.  Angite.    Chester  and  Middlefield. 

Abundant  in  amorphous  masses;  sahlite  and  coccolite. 

£.  Emmons:  Loc.  Min.;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VII^  p.  255. 

1824.  Angite.    Chester. 

Greenish-gray,  brown,  yellowish,  tending  to  crystalline  forms;  also 
beautiful  white  angite  finely  granular  or  compact;  foliated  with  consider- 
able luster. 

C.  Dewey;  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  48. 

1825.  Pargasite.    Chester. 

Short,  green  crystals  with  idocrase  and  epidote. 
E.  Emmons:  Min.  Not.;  ibid.,  Vol.  X,  p.  11. 

1825.  Angita.    Chester. 

Abundant  in  amorphous  masses.  Sahlite  and  coccolite  inbe<ls  in  mica- 
slate  well  characterized.    Found  also  in  Middlefield  in  above  varieties. 

Robinson's  Cat.,  pp.  42,  59. 

(I  have  not  been  able  to  verify  the  above  citations.  The  augiiic  sienite 
mentioned  below  is  a  pyroxene  hornblende  contact  rock  upon  the  granite, 
and  the  pyroxene  is  in  broad  grass-green  blades. ) 

1835.  Angitic  sienite.    North  part  of  Belchertown. 

Angite  and  feldspar,  bowlders,  in  Amherst  (Nos.  1362, 1363  in  State  collec- 
tion). 
E.  Hitchcock :  Geol.  Mass.,  p.  455. 

1835.  Angite.    Pelham. 

With  feldspar,  actinolite,  and  sphene. 

IWd.'P.398.  Digitized  by  Google 
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1835.  Angite.    Williamsborg. 

Angite  rock.  Granular  greeziish-yellowiBh,  mixed  with  quartz  inter, 
stratified  witli  mica-schiBt  and  hornblende-schist,  2  miles  west  of  the 
meetinghouse.  Kos.  226  and  227  in  the  State  collection.  Also  at  Chester 
(Emmons). 

Ibid.,  p.  330. 

Wanting  in  the  State  Collection. 

1841.  Angitic  aienite. 

"The  presence  of  hornblende  in  this  rock  and  the  absence  of  mica  have 
led  me  to  call  it  angitic  sienite  rather  than  augitic  granite,  although  in 
position  it  is  associated  with  granite.  There  are  two  varieties :  First,  black 
hornblende,  greenish  augite^and  yellowish  feldspar;  all  the  ingredients, 
except  the  feldspar,  exhibiting  a  very  distinct  and  lively  crystalline  struc- 
ture; this  variety  occurs  in  the  north  part  of  Belchortown.  Second, 
augite  and  feldspar  in  bowlders  in  Amherst,  the  former  being  so  arranged 
in  the  latter  as  to  present  the  appearance  of  letters.'' 

E.  Hitchcock :  Geol.  Mass.,  p.  669. 

1876.  Angite.    BelchertowB. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College. 

1881.  P3rroxene.    Pelham. 

Three  fine  pieces  of  a  light-colored  well-crystallized  pyroxene  in  cal- 
cite  fh>m  the  asbestos  mine,  well  terminated  and  complex,  were  destroyed 
with  the  Shepard  collection. 

Rarely  in  large,  stout,  pale-green  prisms  in  Pelham  gneiss. 

1887.  Angite. 

Occurs  as  a  characteristic  constituent  of  the  Triassic  diabase,  usually 
microscopic,  but  at  Titan's  Pier  in  black  curved  plates  several  millimeters 
across. 

1887.  Diallage.    Hatfield,  Belcbertown. 

Occurs  as  a  characteristic  element  of  the  Hatfield  and  Belchertown 
tonalite;  in  the  former  almost  always,  in  the  latter  largely,  changed  to 
hornblende,  so  that  it  is  possible  that  it  is  the  source  of  all  the  horn- 
blende; most  abundant  in  large  crystalline  grains  near  S.  and  A.  Craft's, 
Belehertown. 

PYERHOTITE. 

1841.  Hepatic  snlphnret  of  iron.    Middlefield. 

In  bitter  spar,  in  serpentine.    In  talcose  slate. 
E.Hitchcock:  Geol. Mass., p. 613. 

1886.  P]rrrhotite.    Oharlemont. 

The  pyrite  occurring  in  a  vein  in  gneiss  is  described  ls  made  up  of 
pyrrhotite  and  true  pyrite. 

A.A.  Julien:  The  decomposition  of  pyrite;  Ann.  N.  Y.Acad.  Sci.,  Vol. 
m,p.398. 

1891.  Pjrrrhotite.    Chester. 

In  large,  nodular  masses  at  the  emery  mine.  In  colorless  diaspore  with 
mtile  and  corundophyllite. 

QUAETZ. 

1810.  Qnartz.    Sonthampton  lead  mine. 

Numerous  crystals,  usually  very  regular,  sometimes  large,  and  often  so 
beaatifnl  and  brilliant  that  the  cavities  look  as  if  studded  with  gems. 
Many  are  sufficiently  perfect  to  deserve  a  place  in  the  choicest  cabinets. 
B.  Silliman:  Bnice's  Min.  Mag.,  Vol.  I,  p.  64. 


134  A   MINEEALOGICAL   LEXICON.  lunjuist 

1818.  Quartz. 

Rook  crystal,  Conway,  on  feldspar  (description);  irised  qnartz,  Leyden; 
granular  quartz,  Deerfield;  radiated  quartz,  Whatelyand  Shelbnrne;  blue 
fjuartz  and  greasy  quartz,  rolled  masses  on  banks  of  Deerfield  River; 
pseudomorphous  qnartz,  lamellar  quartz,  tubular  or  pectinated  quartz,  in 
greenstone,  Deerfield ;  geodes  .and  prase,  North  Sunderland  (poor);  ame- 
thyst, in  greenstone,  Deerfield ;  chalcedony,  carnelian,  cacholong,  sar- 
donyx and  agate,  in  greenstone,  Deerfield  (described);  jasper,  Deerfield 
River  and  Leyden  (arrows).  Petrosilex  (poor),  same.  Rose  quartz,  bowl- 
der, Deerfield. 

E.  Hitchcock:  Geol.  Deerfield;  Am.  Jour.  Sei.,  Ist  series,  Vol.  I, pp.  112, 
113. 

1823.  BaBanite.     Deerfield. 

In  alluvial  soil  on  the  banfas  of  the  Deerfield  River,  perhaps  brought  by 
aborigines. 
E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  220. 

1823.  Quartz. 

Blue  qnartz,  Cummington.  Rose,  beautiful  and  abundant,  east  part  of 
Chesterfield.  Irised,  abundant,  Chesterfield.  Red,  yellow,  orange,  from 
film  of  metallic  oxyd,  greasy,  Plainfield.  Arenaceous,  Plainfield  and 
Cummington;  abundant,  burnt  and  crushed  for  sand.  Stalactitic,  at  falls 
of  brook  in  Middlefield.  The  crystals,  which  are  small  and  have  a  light 
tiuge  of  red,  are  formed  on  serpentine,  evidently  i  u  a  manner  similar  to  that 
of  stalactites.    The  Specimens  are  of  singular  beauty  (Emmons). 

J.  Porter:  Loc.  Min.;  ibid.,  p.  247. 

1823.  Quartz. 

Fetid,  Cummington;  chalcedony,  Middlefield. 

Milky  or  reddish-white  with  blood -nnl  spots;  cavities  lined  with  minnte 
and  beautiful  crystals,  sometimes  blood  red,  generally  white  or  bluish 
(Emmons).    Homstone,  Middlefield  (Emmons).   Agate,  Chester  (Emmons). 

J.  Porter:  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI,  p.  248. 

1823.  Quartz. 

Limpid,  Plainfield  (J.Porter).  In  lead  mines  in  veins  in  Southampton 
and  Leverett,  and  in  copper  veins  in  Greenfield,  here  doubly  terminated. 
In  sienite  in  Northampton.  Greenstone,  Deerfield,  in  veins  and  geodes 
1  to  10  inches  wide.  In  mica  slate  in  Conway;  crystals  one-tenth  to  2 
inches  wide,  in  Vast  quantities.  In  Conway  fragments  as  transparent  as 
quartz  from  Madagascar.  Smoky,  Plainfield.  Yellow,  Southampton  lead 
mine.  Honey-yellow,  resembling  Siberian  topaz,  rarely  at  Leverett. 
Irised,  Plainfield  (J.Porter).  Leyden,  in  mica  slate.  Milky,  Cumming- 
ton and  Plainfield  (J.  Porter),  poor.  Radiated,  Southampton,  Whately, 
Leverett  (in  lead),  Conway.  Lamellar,  greenstone,  Deerfield ;  usually  par- 
nllel;  thin,  brittle,  sometimes  intersecting.  Conway,  large,  loose  masses 
in  mica-slate  above  1  foot  in  diameter;  plates  often  dmsy,  grades  with 
common  quartz.  Pseudomorphous,  cubes,  Southamx)tou  lead  mine.  Deer* 
field  in  greenstone ;  also,  at  Deerfield,  cavities  with  radiated  arrangement, 
llattened,  four-sided  prisms  one-half  to  4  inches  long  (zeolitef). 

Amethyst,  Mount  Tom  (Silliman),  Deerfield;  geodes,  light  purple, one- 
tenth  to  1  inch. 

Chalcedony,  Hadlcy,  Sunderland,  Deerfield,  Gill,  and  in  almost  every 
*  greenstone  hillock  and  ridge  from  New  Haven  to  Gill  (description). 

Chacolong,  carnelian,  sardonyx,  agate,  Deerfield;  in  greenstone  with 

cnalcedony.  uigmzea  dv  ^vjv^v^X^-^- 
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1623.  Quartz — Continaed. 

Since  tho  pablicatiou  of  previous  accounts  Dr.  Dennis  Cooley  has  din- 
covered  a  new  locality  in  the  Deerfield  greenstone,  from  which  he  has 
obtained  specimens  so  mnch  superior  to  these  heretofore  found  that  they 
deserve  particular  notice.  Six  specimens  are  described.  No.  1  is  with- 
out chalcedony ;  another^  with  amethyst,  weighs  23  pounds.  Others  are 
described  as  fortification  and  ribboned  agate^  and  spoken  of  as  of  the  first 
quality. 

Horustone,  Southampton  lea4l  mine;  Conway.  In  greenstone  in  Deer- 
field  and  Sunderland  j  nodules  4  to  5  inches  in  gray-green,  black,  reddish, 
and  dark-blue;  fracture  little  conchoidal  and  glisteniug  or  dull  and  splin- 
tery, nearly  opaque ;  some  specimens  resemble  siliceous  slate,  others  prase. 
Professors  Sillimanand  Dewey,  the  latter  of  whom  has  examined  it  chem- 
ically, agree  in  calling  it  hornstone. 

Jasper,  Cummington,  banks  of  Westfield  River  (J.  Porter) ;  banks  of 
Deerfield  River  in  Deerfield.  Conway,  Leyden,  rolled,  red,  black,  and 
yellow. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VI, 
pp.  214-219. 

1824.  Plasma.    Pelham. 

The  most  interesting  mineral  from  Pelham  is  one  which  is  undoubtedly 
a  subspecies  of  quartz.  It  strongly  resembles  chalcedony;  it  preserves 
but  little  luster;  its  fracture  is  nearly  even,  somewhat  splintery  and  flut- 
conchoidal;  it  breaks  readily  under  the  blow  of  the  hammer  into  large, 
indeterminate,  sharp-edged  fragments,  sometimes  exhibiting  concretions; 
its  color  is  leek-green,  uniformly  diffused  excepting  occasionally  small 
whitish  dots  which  are  distributed  through  the  mass  at  nearly  equal  dis- 
tances; it  is  translucent.  Before  the  blowpipe  .it  loses  its  color  and 
becomes  white.  Should  it  belong  to  the  subspecies  chalcedony  it  is  the 
variety  called  plasma,  which  has  not  been  found  hitherto  in  the  United 
States.  It  was  discovered  in  digging  a  cellar  in  a  rounded  mass  upward 
of  2  feet  in  diameter. 
C.  U.  Shepard :  Miri.  Loc. ;  Am.  Jour.  Sci.,  Ist  series.  Vol.  Vill,  p.  235. 

1824.  Laminated  quartz.     Cummington  and  Plainfield. 

Both  milky  and  smoky.    Jasper;  blue  in  brook  in  Worthingtou. 
J.  Porter :  Loc.  Min. ;  ibid.,  p.  233. 

1824.  Quartz.    Middlefield. 

Minute  pyramids  in  cavities  in  serpentine  (Emmons).  Smoky,  banks  of 
streams.  Rose,  Chester,  in  granite.  Irised,  rolled  masses,  beautiful,  Mid- 
dlefield (Emmons).  Greasy,  Plainfield  (Porter).  Tabular,  Middlefield. 
Blue,  Cummington  (Porter) ;  grayish  blue,  differs  little  from  the  smoky. 

Laminated;  new  variety,  Chester  (Emmons) ;  distinctly  laminated,  folia 
separate  by  a  blow  like  those  of  calcareous  spar;  partially  translucent; 
faces  not  smooth,  and  marked  by  oblique  stria). 

.  Amethyst,  in  trap.  West   Springfield  (Emmons).    Ferruginous,  fetid, 
chalcedony,  in  Middlefield  in  serpentine. 

Hornstone,  dark-blue  in  Middlefield  in  serpentine  (Emmons). 

Agate,  Middlefield  and  Chester;  ground-yellow  jasper  with  bands  of 
bluish  white;  one  Aveighed  200  pounds;  it  seems  one  vast  agate  made  up 
of  a  multitude  of  smaller  ones. 

C.  Dewey:  Geol.  Berkshire  County;  Am.  Jour.  Sci.,  Ist  series^  Vol.  VIII, 
p.  37. 
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1824.  Qnam. 

Yellow  crystals,  Worthington.    Fetid,  Chesterfield.    Chalcedony,  Com- 
mington.     Jasper,  red,  banks  of  the  Westfield  BiTer  in  Cnmmington. 
J.  Porter:  Loc.  Min.;  ibid.,  Vol.  VII,  p.  253. 

1824.  Agate.    Near  Chester. 

"Weight  upward  of  180  pounds;  yellow  jasper  and  chalcedony— a 
large  mass  of  chalcedony  and  jasper  which  is  in  part  agatized.  I  have 
since  seen  not  far  from  the  village  a  mass  almost  twice  as  large  as  the  one 
mentioned  above.''    (Came  from  the  serpentine.) 

£.  Emmons:  Loc.  Min.;  Am.  Jour.  Sci.,  Ist  series.  Vol.  VII,  p. 256. 

1825.  Qnam. 

Plainfield,  blue,  good  color.    Shelbume,  radiated. 
J.  Porter:  Loc.  Min.;  ibid.,  VoL  IX,  p.  54. 

1825.  Quarts  (after  calcite).    Williamsburg. 

"This  mineral  has  the  form  of  hogtooth  spar  incmsted  with  very  minute 
crystals  of  quartz,  but  on  breaking  it  it  is  found  to  be  hollow  with  larger 
crystals  at  its  base,  or  in  some  few  instances  it  is  wholly  filled  up  with 
semicrystalline  quartz.'' 

Hampshire  Gazette,  July  14, 1824.  Quoted  by  J.  Porter  in  Min.  Not. ; 
ibid..  Vol.  IX,  p.  54. 

1825.  Quarts.    Chesterfield. 

Crystallized  in  the  form  of  the  primary  rhombohedron  in  feldspar;  dull, 
one-fourth  inch  long,  lateral  edges  usually  truncated. 
C.  U.  Shepard:  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  e06. 

1825.  Quarts. 

Amethyst,  Mount  Tom;  beautiful  crystals.  West  Springfield  (see  Am. 
Jour.  Sci.,  1st  series,  Vol.  VIII,  p.  38.)  Flint,  in  bituminous  shale  of  coal 
formation.  Blue  jasper,  Worthington,  margin  of  brook  (J.  Porter).  Chal- 
cedony, Amherst;  in  rolled  masses,  of  fine  blue  color  in  a  brook. 

Bobinson's  Cat.,  pp.  85, 65, 74, 78. 

The  latter  was  in  bowlders  from  Conway. 

1825.  Amethyst    Belchertown. 

In  a  rounded  mai»8  about  18  inches  in  diameter,  composed  of  imperfect 
prismatic  crystals  of  extraordinary  size  which  shoot  out  from  a  quartzy 
gangue  containing  galena,  blende,  and  copper  pyrites.  Many  of  these 
crystals  terminate  in  regular  pyramids  at  the  surface,  but  just  pKeriooe  to 
their  termination  the  amethyst  passes  through  them  in  a  vein  fronn  1 
to  2  inches  in  width,  and  below  the  vein  are  zigzag  strisB  of  milky  quartz, 
which  render  many  of  the  crystals  very  beautiful. 

C.  U.  Shepard :  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series, Vol.  IX,  p.  47. 

(Specimens  in  cabinet  of  Amherst  College. ) 

1825.  Quarts.    . 

•  Announces  the  discovery  of  a  new  mass  much  larger  than  the  one  first 
found  of  the  Pelham  prase.  (Plasma,  above,  1824.)  It  is  more,  unifonnly 
colored,  does  not  have  whitish  and  yellowish  spots  distributed  through  it, 
and  is  of  a  deeper  color;  in  a  single  place  it  passes  into  common  quartz. 
''I  think  there  is  no  doubt  of  Its  being  the  homstein  eccailleux  of 
Brochant.'' 
C.U. Shepard:  Loc. Min.;  ibid., p. 47. 

1825.  Quarts  (after  fluor).    Westhampton. 

''The  quartz  is  formed  in  the  vicinity  of  the  argentite;  some  of  these 
projections  are  rectangular;  perhaps  these  were  formed  np<m  crystals  of 
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1825.  Qnarti  (after  lluor) — Continued. 

solphnret  of  lead,  as  some  lead  is  found  in  the  rock.    We  have  found  hufc 
a  few  of  the  cubic  projections.    The  dogtooth  fonnation  is  found  in  abun- 
dance.''    (The  cubes  show  the  twinning  of  fluor.) 
Letter  of  Bir.  Morris  D wight;  Am.  Jour.  Sci.,  1st  series.  Vol.  IX,  p.  176. 

1825.  Quartz  (after  calcite).    Loudvllle  mine. 

Hexahedral  prisms  with  trihedral   summits   grouped   in  cavities  in 
quartz,  one-half  inch  in  diameter;  brownish-yellow,  drosy. 
C.  U.  Shepard:  Min.  Loc. ;  ibid..  Vol.  IX,  p.  249. 

1825.  Amethjrst  (in  greenstone).    West  Springfield. 

Emerson  Davis:  Min.  Not.;  ibid.,  p.  252. 

1826.  Tabular  quarts.    Palmer. 

Of  a  wine-yellow  color,  found  in  abundance  in  Palmer  at  the  site  prepar- 
ing for  the  new  factory  at  Three  Rivers.  The  crystals  may  be  obtained 
in  large  groups,  well  defined,  and  embedded  in  coarse  granite. 

Anon:  Chem.  and  Min.  Jour.,  Vol.  I,  p.  78. 

1826.  Quarts. 

Stalactitical,  Middlefield,  Cummington,  Worthington.  Radiated  quartz, 
covered  with  crystals,  Goshen  and  WiUiamsbnrg.  Blue  jasper,  in  branch 
of  Westfield  River,  Chester. 

J.  Porter:  Min.  Not.;  Am.  Jour.  Sci.,  1st  series,  Vol.  X,  p.  18. 

1835.  Quarts. 

Amethyst.  One  mile  east  of  Deerfield,  3  miles  south  and  east  of  Bloody 
Brook.  Mount  Holyoke  and  West  Springfield — here  smoky.  Tabular,  1 
mile  east  of  Deerfield.  Chalcedony,  gray  and  yellow,  east  of  Deerfield, 
and  Greenfield  on  west  side;  rare  on  east  side  of  the  mountain.  Agates 
usually  small ;  those  found  by  Dr.  Cooley,  2  miles  northeast  fh>m  Bloody 
Brook  meetinghouse  (South  Deerfield),  9  by  6  inches;  weight,  23  pounds; 
outside  green  one-half  inch,  then  flesh  colored,  then  amethystine  (No. 
1191).  Fortification  agate.  Chalcedony  is  also  found  in  the  Middlefield 
serpentine,  and  it  sometimes  passes  into  homstone.  Large  rolled  masses 
of  these  minerals,  often  ngatized,  have  been  found  in  Middlefield  and 
Chester,  which  probably  proceeded  from  some  serpentine  locality.  Also 
in  the  same,  serpentine  drusy  quartz  of  extreme  beauty. 

Pelham.  In  bowlders  scattered  over  several  acres ;  fine  crystals,  limpid, 
commonly  light-brown  to  fine  topaz-yellow,  rarely  amethystine,  2  inches 
in  diameter;  with  this,  fine  chalcedony  milk-white  to  delicate  olive. 

£. Hitchcock:  Geol. Mass., pp. 371, 399, 435. 

1841.  Quarts. 

Nearly  all  the  preceding  localities  cited;  also  Whately ;  delicate  crys- 
tals in  sienite,  druses  with  blade-like  cavities  from  removal  of  crystals 
(barite).  Pelham,  south  part;  crystals  in  large  quantity,  some  of  which 
will  answer  for  the  lapidary;  hornstone  (Shay's  flint),  mass  presented  by 
O.  M.  Clapp  to  £.  Hitchcock.  Goshen,  crystals  of  smoky  quartz.  Bland- 
ford,  Chester,  Chesterfield,  Williamsburg,  rose  quartz.  Southampton, 
Weethampton,  psendomorphs  after  calcite  and  fluor.  Mount  Holyoke, 
amethyst;  also  Amherst,  in  rolled  masses.  Conway,  southeast  part,  vein 
6  to  8  feet  of  brown  and  yellow  jasper  and  black,  brown,  white,  red,  and 
yellow  chalcedony,  rarely  banded  agate;  whole  often  brecciated;  with 
hematite  and  pyrolnsite;  same  abundant  in  bowlders  in  Amherst. 

E.  Hitchcock :  Geol.  Mass.,  pp.  186, 604, 700. 

1844.  Quarts.    {Hyahis  rhomhohedrv^s).    Pelham  and  Chesterfield. , 
YeUow  jasper.    Chester.  uigmzeooy  ^^w^lC 

J.  D.  Dana :  Sys.  Min.,  p.  412. 


138  ▲  MINEBALOGICAL  LEXICON.  (iini.ia8. 

1851).  Crystalliied  quarts.    Norwich.    Augell's  mine. 

£.  Hitchcock:  Cat.  State  Geol.  Cab.;  Rep.  Agri.  Mass.,  Vol.  VI,  App. 
LXIX. 

An  examination  of  these  specimens  which  are  contained  in  the  collec- 
tion deposited  at  Amherst  College  shows  that  they  are  beautiful  pseiido- 
morphs  after  caloite — ^  R,  and  that  the  broad,  Hat  plates  from  1  to  3 inches 
square  and  of  drosy  surface  are  pseadomorphs  after  barite. 

1870.  Quan^ite. 

Name  proposed  in  place  of  quartz. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  6. 
1879.  Quartz.  Chesterfield  Hollow. 

Pseudomorph  after  spodumene,  very  rare,  6  to  9  inches  long,  shariily 
defined,  not  terminated. 

A.  A.Julien:  Spodumene  and  its  alterations;  Ann. N.  Y.  Acad.  8ci.  Arts, 
Vol.  I,  p.  350. 

1882.  Homstone. 

In  abundant  half-inch   veins  in  a  layer  of  decomposed  gneiss  with 
laumouite,  north  end  of  Monson  quarry;  leek-green. 
1882.  Quartz.    Deerfield. 

Only  in  a  single  specimen  from  the  Cheapside  veins  did  quartz  appear 
associated  with  the  zeolltic  minerals.  Here  a  few  minute,  elongated 
prisms  appear  in  and  on  prehnite.  Toward  the  npper  surface  of  the  dike 
occur  veins  4  to  5  cm.  wide — coarse,  comby  quartz,  whose  terminations 
interlace  irregularly  at  the  center.  Between  the  wall  on  one  side  and  the 
regular  cockscomb  quartz,  a  layer  10  mm.  thick  of  broken-up  quartz  crys- 
tals, reoemented  by  <iuartz,  showing  that  the  vein  had  once  partly  filled 
itself  and  then  by  the  rubbing  together  of  the  walls  the  work  was  inter- 
rupted. In  other  parts  of  the  vein  the  quartz  is  much  gashed  by  broad, 
thin  cavities,  which  are  often  as  many  as  twelve,  one  above  the  other,  and 
parallel  to  the  walls  as  well  as  scattered  in  various  directions.  They 
seem  to  have  been  produced  by  the  repeated  formation  of  a  layer  of  some 
mineral,  now  wholly  gone,  probably  selenite  or  barite. 

B.  K.  Emerson :  The  Deerfield  dyke;  Am.  Jour.  Sci.,  3d  series.  Vol.  XXIV, 
p.  351. 

188.'^  Yellow  jasper. 

Bowlder  in  North  Amherst,  but  doubtless  from  the  vein  in  Conway  (see 
1841,  above).    Filled   with  spherical  globules  of  hematite  Just  visible 
with  lens.    Analysis  by  Mr.  Wm.  Orr,  jr.,  class  of  1883,  Amherst  College. 
Heated  twenty-four  hours  on  sand  bath  with  KHO.     Sp.  gr.  1.20. 
Aval  yets. 

SiO.2  (soluble) 55. 59 

SiO,  (insolnblr)   26.34 

FfriOs 15.77 

MnaOs 62 

100.87 

1885.  Quartz. 

In  quite  large  crystals  and  fine  drusy  crystallizations,  colorless  and 
amethystine,  rarely  showing  only  tetrahedral  faces.  In  many  cases  filled 
with  minute  (1  mm.)  globules  of  hematite  so  orientated  that  over  a  broad 
surface  all  the  crystals  are  filled  on  one  side  and  looking  Arom  the  opposite 
direction  the  globules  are  all  invisible.     In  diabase  south  of  Titans  Piazza. 

1885.  Chalcedony.    Chester.  ^ 

Thick  masses  of  amber  color,  fine  botryoidal  with  atola^^QQmi^ud 
incrnstatious  of  rootlets  from  the  serpentine. 
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1885.  Agate.    Granby. 

Veins  20  to  25  mm.  thick  of  a  fine,  bluish-white  agate  occur  in  the  fourth 
volcanic  core  east  of  the  road  running  south  from  the  Notch. 

1894,  Quartz.    Warwick. 

At  the  epidote  locality  at  Crystal  Hill,  north  of  Hastings  Pond,  fissures 
in  the  epidote  garnet  rock  are  filled  with  long  slender  quartz  crystal  5  to  6 
cm.  long,  which  project  freely  into  the  cavity,  are  transparent,  and  per- 
fectly terminated  with  one  terminal  face  predominant,  as  in  the  Dau- 
phin^e  crystals. 

1895.  Qnaxtz.    (Pseudomorph  after  galena.)    Soatbampton  lead  mine. 

Hollow  cubes,  often  a  half  inch  across,  often  with  parallel  ridges  on  the 
inside,  when  the  quartz  penetrated  into  the  cubical  cleavage  planes  of 
the  galena. 

QUINCITE. 

See  Montmorillonite  (1876). 

EHODOOHEOSITE. 

1825.  Carbonate  of  manganese.    Gammington. 

Flesh-col or  and  rose- red,  outside  gray  to  black;  recent  fracture  soon 
changes  to  dark  color  if  exposed  to  moisture. 

Effervesces  sharply  with  acid  in  powder;  NOa  dissolves  it  entirely; 
before  blowpipe  browns;  infusible.  In  large  amorphous  mass  in  many 
places  in  Cummington ;  has  been  called  red  oxide  of  manganese ;  by  others 
siliceous  oxide  of  manganese  and  gray  oxide  of  manganene.  All  the  speci- 
mens I  have  examined  effervesce  in  acid. 

E.  Emmons:  Am.  Jonr.  Sci.,  Ist  series,  Vol.  IX,  p.  249. 

1852.  Diallogite. 

A  pulverulent  pink  variety  coating  triplite  in  granite;  occurs  at  Goshen 
and  Norwich. 
C.  U.  Shepard:  Min.,  3d  ed.,  p.  96. 

1891.  Rhodocrosite.    Hawley. 

Impregnating  the  fine  granular  quartz  adjacent  to  the  magnetite-hema- 
tite veins  at  the  old  mine  on  the  Plowes  place  (Forge  Hill),  and  farther 
south  on  the  vein  in  the  Cressy  pasture.  It  forms  a  flesh -colored  sand- 
stone which  blackens  rapidly. 

1892.  Rhodocrosite.    Hawley. 

The  following  analysis  by  Mr.  L.  G.  Eakins,  of  the  United  States  Geo- 
logical Survey,  represents  the  composition  of  the  flesh-colored  arenaceous 
rock  from  the  mine  of  Mr.  C.  V.  Cressy  in  the  pasture  just  south  of  the 
road  over  Forge  Hill. 
Part  soluble  in  HCl: 

FeO 2.40 

MnO 28.44 

NiO... 02 

CoO Trace. 

CaO 10.98 

MgO 1.29 

COa 28.71 


Insoluble  in  HCl,  nearly  all  quartz 26. 68      r\r%]{> 


71.84 
26.68 

98.52 
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RHODONITE. 
1824.  SiliceoTis  oxide  of  manganese. 

specimens  obtamed  in  Chesterfield,  but  exact  locality  not  learned. 
W.  Meade :  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  VII,  p.  54. 

1824.  Siliceous  oxide  of  manganese. 

Chesterfield,  near  the  locality  of  sappare  (kyanite),  associated  with  green 
feldspar  in  granite. 

C. U. Shepard :  Loc. Min.;  ibid.,p.25L 

(I  have  not  been  able  to  rediscover  this  locality,  and  doubt  the  occur- 
rence of  rhodonite  in  granite  in  the  Conway  schist.) 

1825.  Oxide  of  manganese.    Cummington. 

^'In  immense  quantity  one-half  mile  west  of  Congregational  church  on 
land  of  Mr.  Packard.  It  would  be  an  easy  matter  to  collect  at  this  locality 
50  tons  of  the  mineral.  *  *  *  i  could  not  find  the  ore  in  place,  though 
from  the  appearance  of  some  specimens  I  have  little  doubt  that  they 
form  a  bed  in  mica-slate.  [Suggests  that  the  black  coating  is  derived  by 
oxidation  from  the  pink.]  Mr.  Bryant,  who  lives  near  the  spot,  pointed 
out  to  me  a  specimen  which  had  been  broken  a  year  or  two  since  and 
which  by  simple  exposure  to  the  weather  since  that  time  had  already 
become  coated  by  a  thin  pellicle  of  the  black  oxide." 

E.  Hitqhcock:  Loo.  Min. ;  Am.  Jour.  Sci.,  1st  series,  Vol.  IX,  p.  22. 

1825.  Siliceons  oxide  of  manganese.    Gummingtoii  and  Plainfield. 

In  considerable  abundance. 
J.  Porter:  Ibid.,  p.  55. 

1827.  Siliceous  carbonate  of  manganese.    Gammington. 

At  junction  of  mica-slate  and  talcose  slate,  2  miles  north  of  the  meeting- 
house in  Cummington.  Exposed  in  place,  several  feet  wide,  15  to  20  rods 
long ;  black  and  gray  oxide  in  abundance,  and  along  with  them  there  ia  a 
small  vein  of  the  siliceous  carbonate  also  embedded  in  the  black  oxide;  it 
was  supposed  to  contain  iron,  and  a  forge  was  erected.  The  masses  are 
found  on  the  ground  in  the  immediate  vicinity  of  the  vein  and  scattered 
•  clear  across  the  town,  and  also  north  in  Plainfield. 

A.  Nash:  Lead  mines  of  Hampshire  County ;  Am.  Jour.  Sci.,  1st  series. 
Vol.  XII,  p.  249. 

(This  must  be  the  main  opening  at  T.  Williams's,  which  is  3^  miles 
northwest  of  Cummington,  as  a  point  2  miles  north  of  Cummington  would 
not  be  near  the  junction  of  the  schists.) 

1835.  Manganese  spar.    Cummington. 

C.  U.  Shepard:  Min.,  Part  II,  Vol.  II,  p.  24. 

1841.  Bisilicate  of  manganese.    Plainfield,.  1  mile  west  of  center. 

"  In  beds  of  interstratified  layers  in  talcose  slate,  rarely  more  tiian2  to  3 
feet  thick ;  several  of  them  occur  near  one  another  at  two  principal  places 
represented  on  the  map.  Their  surface  is  black  or  dark  gray,  apparently 
the  common  pyrolusite.  In  the  interior  beautiful  'rose  red.  Recently 
analyzed  by  Dr.  Thompson  and  found  to  be  bisilicate  of  manganese.  In 
stone  walls  a  little  northeast  of  the  meetinghouse  in  Cummington  in 
numerous  large  blocks,  probably  transported  thither  from  the  beds  above 
described.     In  talcose  slate.'' 

£.  Hitchcock:  Geol.  Mass.,  p.  613. 

Digitized  by  VjOOQIC 
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1849.  Mangan  amphiboL    (HeriDann.)    Cummington. 

Hermann :  Jour.  Prac.  Cheni.,  Vol.  XL VII,  p.  7. 

(The  above  name  was  based  on  an  error  and  gave  rise  to  the  two  follow- 
ing names.) 

1853.  Herxnannit    (Eenngott.)    Cummington. 

A.Keungott:  Min.,  p.  71. 

I860.  Ciixnmingtonite.    (Bammelsberg.)    Cummington. 

C.  Rammelsberg :  Min.  Chem.,  p.  473. 

1868.  Rhodonite.    Cummington. 
J.D.Dana:  Min., p. 235. 

1875.  Cnirnningtonite. 

"Soil  eine  Manganhomblende  sein.'' 

C.  Rammelsberg:  Min.  Chem., 2d  ed.,  Vol.  II,  p. 400. 

1877.  Hermannit    Cummington. 

F.  Zirkel  (Naoman) :  Min.,  p.  606. 

(The  ancient  error  is  still  carefully  preserved  and  Hermann's  mangan 
amphibol  cited.) 

1885.  Rhodonite.    Warwick.    Near  Winchester  and  Hinsdale,  K.  H. 
Cummington,  in  bowlders. 

G.  F.  Knnz :  Precious  stones  of  the  United  States ;  Rep.  Min.  Res.  U.  S. 
forl883-«4,p.766. 

1888.  Rhodonite.    Cummington. 

"The  rhodonite  so  well  known  as  occurring  as  bowlders  at  Cunningham 
[sic],  Mass.,  has  recently  been  traced  to  the  ledge,  and  we  may  now  hope 
to  see  the  rock  used  extensively  for  decorative  and  ornamental  purposes, 
as  at  this  locality  it  is  one  of  the  richest  pink  and  flesh-colored  minerals 
known." 

G.  F.  Knnz :  Precious  stones,  in  Min.  Res.  of  the  U.  S.  for  1887,  p.  662. 

1889.  Hermannit.    Cummington. 

Groth:  Tabell.  Uebersicht  d.  Min.,  p.  134. 
A  persistent  error  (see  1849,  above). 

1889.  Rhodonite.    Cummington. 

Polished  specimens  of  thin-cut  stones  and  a  vase  were  shown  in  Tiffany's 
exhibition  of  gems  at  the  Exposition  in  Paris, 
G.  F.  Kunz :  Private  communication. 

1890.  Rhodonite.    Cummington. 

Annonnces  the  discovery  of  the  ledge.  ''  Fine  masses  weighing  several 
hundred  pounds  have  been  blasted  out,  and  an  effort  will  be  made  during 
the  coming  year  to  introduce  this  as  an  ornamental  stone." 

G.  F.  Kunz :  Gems  and  precious  stones  of  the  U.  S. ;  Min.  Res.  of  the 
U.S.  for  1888,  p.  582. 

1891.  Rhodonite.    Cummimgton,  Warwick. 

*'0n  Osgood's  farm,'  Massachusetts, and  in  the  neighboring  towns;  in 
Warwick,  Mass.  The  rhodonite  of  Cummington  of  the  richest  flesh  and 
light-red  color  was  found  only  in  bowlders  previous  to  1887,  when  it  was 
traced  to  the  ledge  by  W.  W.  Chapman.  Blocks  were  taken  out  weighing 
some  hundreds  of  pounds  each,  of  a  rich  pink  and  red  color,  and  with  large 
surfaces  entirely  free  from  streaks  of  black  oxide,  and  in  other  places  beau- 
tifully mottled;  they  were  equal  iu  quality  and  beauty  to  the  Russian  rho- 

,  '         '         j    ~~     ^  ^^     ~~     uigiiizeo  DV  '^^jv^v^x'-^- 

1  Cummington  should  probably  bo  suppliod  here.  O 
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1891.  Rhodonita — Coutiuued. 

(lonite,  which  is  made  into  vases  and  also  table  tops  and  mantels.  This 
material  has  been  used  very  elfectively  in  combination  with  unpolished 
or  stone- finished  silver  as  handles  for  very  ftne  ornaments,  the  rose  color 
streaked  with  black  ufiurding  a  pleasing  contrast.  Its  hardness  is  only 
6.5,  but  it  is  nearly  as  tough  as  jade. 

G.  F.  Kunz:  Gems  and  precious  stones  of  the  IT.  S.,  pp.  151, 152 

1891.  Rhodonite.    CumuiiDgton,  Plain  field,  Hawley. 

I  have  given  in  the  monograph  on  the  geology  of  the  region  a  full 
discussion  of  the  long  series  of  nianganesiau  deposits  situated  on  the  lla- 
sure,  extending  from  the  old  manganese  miue  near  the  south  line  of  Plain- 
field,  at  T.  Williams's,  where  it  is  exposed  in  great  width,  to  the  well-known 
mine  of  specular  iron  on  Forge  Hill,  in  Hawley,  and  have  described  the 
occurrence  of  rhodonite  at  many  new  points  along  this  line.  All  the 
masses  of  the  mineral  found  in  Cummington  are  glacial  bowlders  from 
Flainfield,  and  the  reputed  discovery  of  the  ledge  in  Cummington  has  no 
basis  in  fact.  A  few  large  bowlders  were  uncovered  in  a  trench  at  the  old 
locality  and  were  supposed  to  be  the  ledge. 

1892.  Rhodonite. 

'^  Occurs  in  Cummington  and  some  of  the  neighboring  towns  in  bowlders; 
also  in  Warwick." 
£.  S.  Dana :  Sys.  Min.,  p.  380. 


See  Oyaiiite,  1836. 


RHCETIZITE. 


RUTILE. 


1812.  Oadde  of  titanium.    Worthingtoo. 

Dark-red  crystal  longitudinally  striated ;  the  surface  splendent  and  some- 
what iridescent;  embedded  in  white,  semitransparent  quartz,  part  granular 
and  part  compact,  which  occurs  in  beds  of  hornblende  slate.  From  Dr. 
John  F.  Waterhouse. 

A.  Bruce:  Bruce's  Min.  Jour.,  Vol.  I,  p.  237. 

1818.  Red  oxide  of  titanium.    Leydeu,  Shelburne. 

At  Ley  den,  on  quartz  and  tremolite ;  brownish-red;  sp.gr.  4.233:  genic- 

ulated,  sometimes  several  geuiculatious  on  a  single  specimen;  in  one,  six. 

£.  Hitchcock:  Geol.  Deerfield;  Am.  Jour.  SH.,  1st  series,  Vol.  I,  p.  116. 

1823.  Red  ozide  of  titanium.    (Brace.)    Worthiiigton. 

''  Leyden ;  in  four-  or  eight-sided  prisms,  often  handsomely  geniculated, 
generally  striated,  in  limpid  quartz,  tremolite,  and  hornblende.  Some  of 
the  specimens  have  several  geniculations  and  are  as  large  as  the  thumb. 
Hundreds  of  good  specimens  have  been  collected  at  this  locality. 

<*  At  Colerain  and  Sholburne  I  found  it  penetrating  a  vein  of  quartz  in 
mica  slate  in  place.  In  Conway  a  few  small  crystals  have  been  observed 
exhibiting  the  primitive  form  and  presenting  the  kind  of  twin  crystal 
described  in  Rees's  Cyclopedia,  art.  Rutile.  May  be  found  anywhere  on  a 
strip  several  miles  wide  between  Conway  and  Brattleboro,  Vt." 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series,  Vol.  VI,  p. 
236. 

1824.  Red  oxide  of  titanium.    CummiTigtoii. 

Dr.  J.  Porter:  Loc.  Min.;  ibid.,  Vol.  VII,  p.  58.  Digitized  by dOOglC 
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1824.  Femiginoas  oadde  of  titanium.      Oliester  (EmmoDs). 

It  has  some  reseinblnnce  to  schorl,  but  is  infusible;  occurs  in  smallish, 
long,  imperfect,  nearly  black  prisms  in  granite;  rare. 
C.  Dewey:  Geol.  Berkshire  County;  ibid..  Vol.  VIII,  p.  58. 

1824.  Red  ozide  of  titanium.    Middlefield  (Emmons). 

IHat  plates  in  quartz. 
Ibid.,  p.  59. 

1824.  FerruginouB  oadde  of  titanium.    Chester. 

*'  I  have  discovered  one  large  specimen  of  forrnginons  oxide  of  titanium 
in  granite,  or,  I  ought  to  say,  a  mass  of  granite,  containing  20  or  30  imper- 
fect crystals." 

K.  Emmons:  Loc.  Min. ;  Am.  .Tour.  8ci.,  iKt  series,  Vol.  VII,  p.  25."). 

1825.  Red  oside  of  titanium.     Norwich  (uow  Huntington). 

Near  beryl  locality  in  north  of  town.     In  large  quartz  veins  in  mica- 
slate. 
C.  i:.  Shepard:  Bost.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  608. 

1825.  Red  oadde  of  titanium. 

(llummington,  in  mica-schist.     Plain  field,  well  crystallized. 
.T.  Porter:  Loc.  Min.;  ibid.,  Vol.  IX,  p.  55. 

1825.  Red  oadde  of  titanium.     Cammington,  Oonwny,  Goshen. 

stonewalls;  quartz  in  mica-slate  (C.  T.  Shepard).  Leyden,  Wortbing- 
ton  (Cleaveland),  Middlefield,  Shelbnrne. 

1825.  Ferruginous  oadde  of  titanium. 

Chester,  with  augite  and  actinolite;  likewise  in  sienite.     Goshen,  in 
stone  wall  in  mica-schist  (Shepard)  and  quartz. 
Kobinson's  Cat.,  pp.  42,  51. 

1827.  Red  oadde  of  titanium.    Williamsburg. 

In  qnartz  in  mica-slate;  crystals  as  large  as  a  man's  thumb  and  han<l- 
somely  geniculated. 

Goshen  and  Chesterfield;  Conway  and  Whately;  wherever  there  are 
granite  veins,  or  where  quartz  lies  contiguous  to  mica-slate,  and  in  nests  of 
quartz  in  mica-slate. 

A.Nash:  Lead  mines  of  Hampshire  County;  Am.  Jour.  Sci.,  1st  series, 
Vol.  XII,  p.  2.59. 

1831.  Red  oadde  of  titanium.    Cummington. 

Fine  crystal  near  soa])stone  quarry. 

,T.  Porter:  Loc.  Min.;  ibid.,  Vol.  XX,  p.  170. 

18:^5.  Red  oxide  of  titanium. 

Leydeu,  with  zoisite.  Shelbnrne,  Colerain,  Conway,  AVilliamsburg, 
Chesterfield,  Middlefield,  Whately,  in  sienite.  Windsor,  in  chlorite  slate 
near  the  most  eastern  soapstone  (piarry,  in  feldspar,  or  rather  in  graphic 
granite,  which  occupies  seams  in  chlorite  slate. 

E.  Hitchcock:  Geol.  Mass.,  pp.  340,  462. 

(The  Whately  mineral  is  allanito.) 

1838.  Titanium.     Norwich. 

Farm  of  Mr.  Quartus  Angell,  in  vein  8  feet  wide,  with  galena  and  blende. 
E.  Hitchcock:  Econ.  Geol.,  p.  127. 

Digitized  by  VjOOQ IC 
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1841.  Red  oxide  of  titanium  or  mtile. 

In  mica  slate;  four  to  eight  sided  prisms,  generally  striated,  sometimes 
genicnlated.  With  zoisite  in  Loyden,  abandant,  sometimes  penetratiniif 
qnartz,  sometimes  is  connected  with  hornblende.  Shelbnrne,  in  distinct 
crystals  alone.  Colerain,  Conway ;  in  latter  place  one  or  two  genicnlated 
prisms  more  than  an  inch  thick,  also  in  small,  right  square  prisms;  Wil- 
liamabnrg,  Chesterfield,  Middlefield. 

£.  Hitchcock:  Geol.  Mass.,  p.  607. 

1844.  Rutile.    {Butilus  quadratun.)    Shelburne,  Leydeu.  Conway. 

J.  D.  Dana :  Sys.  Min.,  p.  420. 
1876.  Rntilite.    Pelham,  Conway,  Shelburne,  Chester. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  7. 

1883.  Rutile.    Westhanipton,  Chester. 

In  geniculate  crystals  an  inch  long;  north  part  of  Westhampton,  at  resi- 
dence of  Mr.  James  Howard.    In  epidotic  hornblende  schist  in  Chester. 
£.  £.  Bancroft,  class  of  1883,  Amherst  Qollege. 

1884.  Rutile.    Pelham  asbestos  mine. 

Occurs  in  beautiful,  geniculate  twins  in  cayities  in  tourmaline  with 
apatite  prisms  and  in  disseminated  red-brown  grains  and  microscopic  crys- 
tals in  massive  anorthite,  li  cm.  from  contact  with  massive  tourmaline. 

1885.  Rutile.    Bowe. 

In  pyrite  at  J.  M.  Davis  &  Co.'s  mine;  steel-gray;  good  crystals. 

A.  O.  Dana :  Gahnite  of  Rowe ;  Am.  Jour.  Sci.,  3d  series^Yol.  XXIX,  p.  456. 

1885.  Rutile.    Chester  emery  mine. 

The  rutile  foUows  corundophyllite,  generally  in  fine  needles,  hair  brown, 
shining,  striated ;  at  times  bent  and  twisted ;  generally  grouped  into  sagen- 
ite-like  bundles  of  striated  needles;  rarely  twinned,  but  at  times  showing 
a  most  beautiful  lace- work  of  needles  crossing  at  60^  and  120^,  which  is  set 
free  by  the  solution  of  the  calcite ;  at  times  shorter  crystals  occur,  10  by  15 
mm.  across. 

There  are  fine  brown-red  sagenite  needles  in  a  reticulate  network  at  60^ 
and  120^,  together  with  striated  geniculate  twins  10  by  15  mm.  across,  in 
I  the  cabinet  of  the  late  Mr.  Ames,  of  Chioopee. 

SALT. 

I  1880.  Chiastolite.    !Near  S))ringfield,  Mass. 

I  My  attention  was  called  to  these  forms  as  problematical,  possibly  ehiasto- 

i  lites,  from  near  Springfield,  by  Professor  Dana,  with  reference  to  Mr.  B. 

Horsford,  of  Springfield,  and  Mr.  J.  S.  Diller. 

j  1888.  Salt    West  Springfield.    (See  PI.  I,  B,  C.) 

In  black  Triassic  shale  in  bottom  of  Westfield  Riyer,  near  bridge  below 
the  town.    Skeleton  cubes  jisendomorph  in  calcite,  appearing  on  surface 
of  the  black  shale  in  white  crosses,  squares,  and  triangles  one-half  to  three- 
fourths  of  an  inch  across,  which  have  been  for  years  called  chiastolite. 
!  They  were  determined  by  me  from  a  study  of  thin  sections,  and  were 

found  to  effervesce  with  acid. 
Specimens  received  from  Mr.  J.  8.  Diller,  and  sections  cut. 

1889.  Cavities  from  salt  crystals  in  Triassic  sandstone.    Wilbraliam. 

I  Flattened,  cubical  hollows,  with  ends  1  by  4  mm.  to  4  by  9  mm.,  in  msty 

sandstone  from  the  base  of  the  Trias,  east  of  theaci&demy  and  near  contact 

on  mica-schist.  uigmzeo  Dy  ^^J v^ K^Q L\^ 


KiocMOK.]  A  MINERALOGICAL  LEXICON.  145 

1890.  Salt*  Holyoke. 

In  drift  near  west  end  of  Connect! cat  River  Railroad  Bridge.  Found 
by  Rey.  J.  Provost,  of  Springfield,  Mass.  Specimen  now  in  the  Smith 
College  collections.     (See  A,  PI.  I,  from  photograph.) 

Forms  larger  and  more  delicate  than  at  Westfield;  largest  onbe  32  mm. 
The  slender  white  lines,  often  with  a  black  central  snture^  start  from  a 
point  or  from  the  comers  of  a  small  white  sqnare  with  black  center. 
They  are  often  symmetrically  bordered  by  a  feathery  fringe  of  white, 
broadest  at  base  and  lessening  outwardly,  like  frost  flowers  or  the  micro- 
lites  in  Arran  pitchstone.  That  they  are  cross  sections  of  skeleton  onbes 
is  made  clear  by  sections  of  the  same  crystal  at  right  angles  to  each  other 
on  the  side  and  end  of  the  block.  The  rock  is  a  black  shale,  and  the  joint 
plane  at  one  end  is  incrusted  by  coarse  calcite  with  streaks  of  bitumen 
and  rust. 

1890.  Salt    Holyoke. 

The  impressions  of  minute  salt  crystals  also  occur  on  the  very  thin, 
laminated,  and  fine>grained  sandstone  cut  through  in  carrying  the  water 
main  east  from  Ashleys  Pond,  in  Holyoke,  iu  lines  crossing  each  other 
at  90^ ;  lines  diverging  at  60^,  and  small  impressed  squares  with  lines 
diverging  from  the  four  comers. 

1892.  Spinel    Near  Springfield,  Mass. 

Octahedral  crystals  tesselated  like  chiastolite  embedded  in  slate. 
E.  S.  Dana:  Sys. Min.,  p. 222. 

1894.    Octahedrite.    West  Springfield. 

I  have  in  time  past  had  much  correspondence  with  Mr.  Horsford  con- 
cerning these  forms.  He  considered  them  a  new  mineral,  an  eightfold 
dissectible  crystal,  each  component  having  the  shape  of  the  octant  of  an 
octahedron,  and  he  proposed  the  name  octahedrite  for  the  form.  He 
expressed  the  intention  to  publish  his  results  as  part  of  a  larger  work  on 
geology,  of  which  the  manuscript  was  prepared  and  partly  printed,  but 
never  published. 

The  foUowiug  quaint  letter  explains  more  fully  than  I  have  done  Mr. 
Horsford's  opinion  concerning  his  mineral,  and  will  be  of  interest  to  many 
who  remember  his  peculiar,  Indian-like  appearance  and  his  crisp,  impul- 
sive speech. 

The  first  lines  and  the  allusion  to  Professor  Shepard  are  interesting 
remiuiscences  of  early  studies  of  chiastolite,  and  refer  to  the  dissected 
figure,  which  has  for  many  years  appeared  in  the  difierent  editions  of 
Dana,  and  which  has  given  rise  to  German  citations  of  chiastolite  from 
Springfield,  Mass.  As  the  author  died  two  years  ago,  and  his  representa- 
tives do  not  object,  and  as  his  promised  book  will  probably  not  be  printed, 
I  reproduce  the  letter,  following  religiously  the  injunction  of  the  author. 
The  letter  was  accompanied  by  a  small  octahedron  carefully  cut  in  pine 
wood,  and  with  blackened  corners  to  show  the  three  black  plates  men- 
tioned below : 

"North  Thrtford,  Vt.     (No  date.    Received  about  1890.) 

"Dear  Sir:  The  chiastolite,  a  right  square  or  rhombic  prism,  is  com- 
posed, as  you  see,  of  five  right  square  pyramids  (black)  and  four  triangular 
pyramids  (white)  fearfully  elongated,  all  of  massive  stmctnre  and  insepa- 
rable. My  octahedrite,  a  regular  octahedron,  white,  is  bisected  through 
its  angles  by  three  black  plates,  which  diagonally,  at  right  angles,  bisect 
each  other.  These  plates  are  walls  of  division;  consequently  the  octahe- 
dron is  composed  of  eight  triangular  pyramids,  separable  and  of  distinct 
laminated  structure.  You  may  wonder  that  a  New  Englander,  a  Yankee 
Bull.  126 10  "^  "'° ''  ^^^QL^ 
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1894.  Octahedrite — Continued. 

Puritan  thoroagbbred,  should  carry  a  diBCorery  like  this  twenty  years  in 
bis  pocket  with  no  effort  at  heraldry  or  one  attempt  to  turn  it  into  cash. 
But  you  will  acquit  me  of  weakness  in  that  direction  when  I  say  I  Lad 
possession  of  all  the  specimens  discovered  and  all  that  would  be  discoT- 
ered  until  there  was  another  upheaval— a  contingency  I  could  well  risk. 
I  am  not  able  in  a  letter  to  say  what  I  would,  not  knowing  just  what  yon 
desire. .  My  researches  for  twenty  years  past  are  all  embodied  in  a  work 
in  publication y  and  of  which  I  send  you  the  first  chapter  with  the  assur- 
ance I  menu  all  I  say  and  can  sustain  it.  I  could  doubtless  contribute 
somewhat  to  your  report,  but  that  could  only  be  by  extracts  from  my  own 
book.  I  would  show  you  where  the  mica  schist  overlies  the  sandstone 
and  where  basalt  does  the  same;  where,  in  an  opening  in  the  sandstone, 
there  was  an  irruption  of  fetid  limestone  with  stalactites  in  all  the  curly 
crinkles  of  malachite,  but  of  shades  from  brown  to  black.  The  elder 
Hitchcock,  in  his  first  report  on  the  geology  of  Massachusetts,  described 
tlieni  as  radiaria  (petrified  worms).  His  engrossing  study  of  bird  tracks 
at  tbut  time  made  the  oversight  pardonable.  Yon  will  see  at  once  tlie 
position  in  which  I  am  placed.  In  my  treatise  the  geology  of  New  Eng- 
land is  treated  with  a  philosophic  scrutiny  it  has  nut  before  seen,  however 
much  needed,  holding  as  it  does  a  more  direct  and  unimpeachable  testi- 
mony of  the  earth's  early  history  than  any  field  of  equal  extent  on  the 
globe. 

*'I  acknowledge  I  am  savage  in  treatment  of  the  glacial  theory,  but 
assuming  less  I  had  better  kept  silent.  But  if  fact  and  philosophy  both 
sustain  my  position,  as  they  certainly  do  in  overwhelming  multiplication, 
1  could  not  say  less  er  too  much.  I  can  show  you  three  100-tou  bowlders 
of  granite  which  have  burst  asunder  in  the  past  five  years,  one  I  had 
known  half  a  century  without  seam  or  fracture  in  it.  All  burst  in  one 
direction,  and  at  the  same  angle  from  perpendicular,  and  through  the  mid- 
dle. Would  not  geologists  attribute  that  work  to  Achman  time  rather 
than  the  present f  I  have  never  found  a  specinicu  100  feet  from  one  spot 
(point).  I  have  not  been  able  to  obtain  a  single  specimen  in  the  past  five 
years.  1  have  a  few  crystals  developed  showing  Just  what  the  model 
does.  I  have  a  few  halves,  quarters,  and  eighths  of  the  octahedron,  but 
consider  them  invaluable,  as  they  can  not  be  duplicated.  1  have  never 
sold  or  given  a  specimen  to  any  person  living.  I  did  not  discover  for 
years  that  the  pyramids  were  separable.  You  may  think  I  hold  this  thing 
with  grip  of  iron,  but  it  is  not  so.  Approaching  my  eightieth  birthday,  it 
is  a  fair  hope  that  I  have  gathered  a  little  wisdom  or  moiety  of  caution 
by  the  way.  When  I  dissected  the  andalusite,  at  the  solicitation  of  your 
late  Professor  Shepard,  I  sent  description  and  illustration  to  the  Natural 
History  Society  of  Boston,  but  never  received  a  word  of  reply. 

'*  Two  years  ago,  I  think  (this  is  allegory),  a  doctor  came  up  to  Springfield 
from  Harvard  to  consider  the  case  of  a  sickljf  infant,  administering  a  dose 
of  *  rehash  of  old  hath*  on  the  sandstone.  Well,  either  from  the  prescrip- 
tion or  the  method  of  administration,  the  poor  thing  gave  a  gasp  or  two 
and  *  passed  away.'  At  the  close  of  the  lecture,  however,  we  gathered 
about  the  speaker  for  a  friendly  chat.  When  the  question  of  the  crystals 
came  up,  it  was  thrown  back  in  my  face  with  '  It  is  beyond  my  compre- 
hension ;  I  do  not  wish  to  know  or  hear  anything  in  regard  to  it,'  with 
other  exclamations  I  did  not  wait  to  hear  (Shaler).  These  things  have 
been  often  repeated  in  my  long  life  of  research,  so  that  what  I  might  con- 
tribute to  the  geology  of  New  England,  if  given  at  all,  must  be  with  the 
assurance  from  the  Secretary  of  the  Interior  that  it  shall  bo  published  in 
my  own  words  and  under  my  own  signature  exclusively. 
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CRYSTALS  OF  SALT  AND  HAMPSHIRITE. 


A.  Pseudomorph  m  calcite  of  skeleton  crystals  of  salt 

B.  Central  section  of  above  salt  pseudomorph.  ^.   .^.       ,  , 
C  Section  of  corner  of  same  crystals,  showing  feathery  outgrowth. 
D.  Hampshinte  ;   pseudomorph  of  serpentine  after  olivine. 
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1894.  Octahedrite— Continaed. 

''The  crystals  are  embedded  in  black  shale  just  like  cherries  in  a  pudding. 
I  have  them  in  hundreds,  which  I  should  be  happy  to  show  you  on  my 
return  to  Springfield. 

''  Do  not  mistake  me,  I  am  willing  to  give  all  the  assistance  in  my  power; 
but  as  I  am  publishing  it  all  in  a  work  of  my  own,  I  must  not  impair  or 
imperil  that.  The  survey  on  which  you  are  engaged  must  take  years  of 
time.  I  should  like  to  know  more  about  it,  as  I  am,  and  shall  be  while  I 
live,  actively  engaged  in  geological  research. 

''I  shall  be  here  probably  till  September. 
"  Yours,  truly, 

"B.   HORSFORD, 

*' North  Thet/ord,  Vt." 
The  following  appears  as  a  separate  marginal  note : 


Fio.  4.— Section  of  salt  pseadomorph. 

"One  side  of  the  octahedron,  the  first  discovered.  The  crossing  lines  of 
the  triangle  are  mathematical  (please  demonstrate)." 

1894.  Salt  pseudoxnorphs.    West  Springfield. 

Through  the  kindness  of  a  daughter  of  Mr.  Horsford  the  finest  speci- 
mens from  his  collection  have  been  presented  to  the  collection  of  Amherst 
College.  They  are  smaller  than  those  from  Holyoke.  One  slab  7  inches 
square  and  finely  ice-polished  shows  the  forms  in  great  beauty,  and 
especially  six-rayed  stars  from  sections  normal  to  the  octahedral  axes  of 
the  cube. 

1894.  Calcite  pseudomorphs  after  salt  in  Triassic  shale. 

''A  specimen  of  the  fine  black  shale  of  Triassic  age  is  covered  with  white 
lines  arranged  in  triangles,  crosses,  and  lines  radiating  from  the  corners 
of  small  squares.  A  feathery  outgrowth  at  times  borders  these  lines. 
The  material  is  calcite,  and  the  lines  are  tracings  of  the  various  chance 
cross-sections  of  skeleton  cubes,  about  an  inch  in  diameter,  presumably  of 
salt,  replaced  by  calcite.  The  extreme  delicacy  of  the  forms,  the  feathery 
outgrowths,  and  the  lack  of  broken  specimens  indicate  that  they  were 
formed  in  place  in  the  soft  mud.  They  were,  I  think,  discovered  by  Mr. 
B.  Horsford,  of  Springfield,  and  were  much  studied  by  him.  They  have 
been  called  chiastolite,  and  are  cited  as  spinel  in  Dana's  Manual,  1892. 
The  specimen  shown  was  a  bowlder  from  Holyoke.  Mr.  Horsford's  speci- 
mens were  from  West  Springfield." 

B.  K.  Emerson:  Bull.  Geol.  Soc.  Am.,  Vol.  VI.  p.  473. 

SAPOKITE. 
1882.  Saponite.    Deerfield. 

Product  of  decomposition  of  natrolite.  In  many  cases  the  natrolite  has 
changed  peculiarly  into  saponite.  At  first  the  tips  of  the  needles  become 
opaque  and  crumbling,  and  this  extends  to  the  whole  group,  and  the 
whole  sinks  down  into  small  masses  from  milk-white  to  straw  color, 
which  are  spread  over  the  surface  of  the  prehnite  like  a  thick  layer  of 
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1882.  Saponite — Continued.   . 

dried  cream,  with  abundant  shrinkage  cracks.  The  hardness  is  1  or 
less.  It  gives  np  only  a  little  iron  with  hydrochloric  acid,  and  is  qaickly 
decomposed  by  hot  sulphuric  acid.  A  portion  introduced  into  a  drop  of 
water  falls  asunder  much  like  starch— which  it  every  way  resembles — with 
a  series  of  slight  explosions,  which  occur  at  first  in  rapid  succession  and 
continue,  growing  fainter  and  farther  apart,  for  some  little  time  until  the 
whole  is  spread  in  a  broad  circle  upon  the  glass.  This  process  exposeb 
minute  glassy  fragments  of  prehnite.  The  flakes  after  their  dispersion 
present  a  peculiar  appearance  under  the  microscope.  The  first  impression 
is  strikingly  that  of  a  slide  of  nearly  dried  blood  corpuscles  of  uaifonn 
size,  0.005  to  0.007  mm.,  the  single  disks  being  variously  attached  to  each 
other.  Separate  groups  of  disks  often  simulate  closely  in  shape  the  grnb 
of  the  common  May  beetle.  The  scales  polarize  brightly  in  bluish,  tints 
and  are  indistinguishable  from  kaolin.  In  many  cases  a  small  mass  of 
the  mineral  seeros  to  have  undergone  this  vermicnlite-like  reaction  in  the 
vein  itself,  and  a  delicate  bloom  is  spread  in  a  circle  over  the  prehnite  or 
epidote  surrounding  a  minute  hollow  cup  of  the  same  white  or  straw- 
colored  material.  In  one  curious  case  a  minute  hollow  cube,  with  a  side 
broken  in,  has  a  tuft  of  natrolite  needles  perched  in  and  around  it,  these 
latter  having  minute  dodecahedra  of  fluor  strung  upon  them,  as  described 
below.  The  whole  is  now  transformed  into  or  coated  with  the  saponite, 
and  a  delicate  bloom  of  the  same  coats  the  surrounding  epidote. 

B.  K.  Emerson:  Deerfield  dyke;  Am.  Jour.  Sci.,  3d  series,  YoL  XXIY, 
p.  356. 

SAPPAEE. 

See  Cyanite. 

8APPHIKB. 
1876.  Comndnmite. 

Pelham :  Blue  (sapphire)  and  gray. 

Chester:  Blue  (sapphire)  and  brown;  the  latter  mixed  with  magnetite 
(emery). 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  6. 

See  Corundum. 

SCHBELITB. 
1864.  Tungsten.    Chesterfield. 

In  albite  near  cassiterite. 

C.  U.  Shepard :  Am.  Jour.  Sci.,  2d  series,  Vol.  XXXVII,  p.  407. 

1867.  Scheelite.    Chesterfield. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  2. 

1868.  Scheelite.    Chesterfield. 

The  above  cited. 

J.D.Dana:  Sys. Min., p. 606. 

(The  specimen  upon  which  the  above  determination  was  made  was  prob- 
ably burned  with  the  Shepard  collection.  Professor  Julien  does  not  men- 
tion the  species  in  his  exhaustive  study  of  the  Chesterfield  locality.) 

SCOLECITE. 
1882.  Scolecite.    Ward's  quarry,  Pelham. 

Id  Pelham  gneiss  in  fissure  with  and  on  prehnite. 

In  radiated  needles  60  mm.  in  length,  single  needles  3  mm.  in  width;  in 
twins  P,  X  F,  00  P  X .  Swells  abundantly  under  the  blowpipe;  extinction 
14^  from  the  long  axis. 
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1887.  Scolecite.    Granby. 

In  the  eighth  volcanic  core  east  of  the  Notch  road  in  Granby.  Veins 
of  bluish  aerate  contain  very  sharp  casts  of  square  prisms  2  by  i  mm.  in 
cross-section  with  flattened  transversely  striated  ends  exactly  resembling 
scolecite. 

SCAPOLITE. 
See  Enstatite,  1835;  Zoisite,  1824. 

8EPIOLITE. 
1876.  Sepiolite;  varieties,  meerschaam  and  bampshirin.    Middlefield. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  3. 

The  termination  ''ine''  was  proposed  in  this  pamphlet  as  a  sort  of  limbo 
in  which  poor  species  might  be  reserved  for  acUudication,  and  "  in "  for 
varieties.  This  suggestion  has  been  nowhere  adopted.  For  hampshirite, 
see  page  91.  It  is  a  compact  serpentine  and  has  no  similarity  to  sepiolite. 
The  specimens  labeled  ''meerschaum''  in  the  Shepard  collection  were 
weathered  portions  of  the  Middlefield  serpentine  bed,  which  had  lost  their 
'  color  and  become  light  and  porous  from  the  leaching  out  of  a  portion  of 
the  mass. 

The  presence  of  true  sepiolite  has  not  been  established. 

SERPENTINE. 
1818.  Serpentine.    Leyden. 

Rolled  masses. 

£.  Hitchcock:  Geol.  Deerfield;  Am.  Jonr.  Sci.,  Istseries^  Vol.  1,  p.  114. 

1818.  Serpentine  rock.    Southampton,  Enssell. 

At  723  feet  from  the  entrance  of  the  Southampton  adit  is  a  stratum  of 
serpentine  rock  containing  very  red  quartz  embedded  in  various  directions. 
It  is  very  compact  and  mostly  green ;  here  it  is  but  3  feet  thick.  It  is  com- 
pared with  the  Westfield  bed;  at  670  feet  there  is  beautiful  green  soap- 
stone. 

Also,  near  line  of  Westfield  and  Russell,  4  miles  west  of  Westfield 
Academy.  Very  great  breadth ;  in  the  granitic  hill  east  of  highest  ridge 
of  granite. 

A.  Eaton:   Southampton  adit;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  137. 

1820.  Serpentine.    Middlefield. 

Discovered  by  £.  Emmons.     Description  given ;  associated  minerals, 
quartz,  steatit-e,  actinolite,  talc,  dolomite. 
C.  Dewey:  Ibid.,  Vol.  II,  p.  236. 

1820.  Serpentine.    Westfield. 

Four  miles  west  of  academy.    **  1  discovered  a  very  extensive  bed  of 
serpentine." 
A.  Eaton:  Indez^  p.  100. 

1821.  Serpentine.    Bussell. 

Specimens  sent  to  Professor  SiUiman  by  Dr.  William  Atwater,  and 
described  by  the  former.  Also  from  a  mountain  15  or  20  miles  from  West- 
field,  a  bluflf  large  as  East  Rock  (probably  Middlefield).  f^r\mni 

Am.  Jour.  Sci.,  Ist  series,  Vol.  Ill,  p.  238.         "'9' "^°  oy  ^OO^tv^ 
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1823.  Serpentdne. 

Westiield,  in  granite  (Eaton).  Middlefield,  associated  with  steatite 
(Dewey).  Pelham,  in  a  large,  loose  mass,  penetrated  by  asbestos  and  asso- 
ciated with  talc. 

E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  227. 

1824.  Asbestas  (Amianthus). 

In  very  strong  and  flexible  fibers  in  steatite.    Middleiield  (Emmons). 
Ligniform,  white  and  yellowish-white  fibers,  stiff  and  brittle,  traversing 
serpentine  in  vein  at  Middlefield  (Emmons). 
Compact  in  Middlefield  with  serpentine. 
C.  Dewoy :  Geol.  Berkshire;  Am.  Jour.  Sci.,  Vol.  VIII,  p.  47. 

1824.  Serpentine.    Middlefield,  Worthington,  Plainfield. 

Bed  2  miles  long,  2  miles  south  of  the  meetinghouse  in  Middlefield;  light 
and  dark  green.  In  neighboring  brook  white  and  cream  colored;  spotted, 
translucent,  beautiful.  Both  precious  and  common.  In  Russell,  a  little 
east  of  south  of  above,  large  beds  dark-green ;  has  been  polished  for  mar- 
ble. In  Middlefield,  east  of  meetinghouse,  connected  with  great  bed  of 
steatite ;  also  Worthington  and  Plainfield. 

C.  Dewey:  Geol.  Kerkshire  County;  ibid.,  Vol.  VIII,  p.  49. 

1824.  "Vert  antique?" 

A  magnesian  mineral  found  in  a  bed  in  gneiss  on  the  river'  in  Becket 
and  colored  greenish  by  serpentine.  It  may,  as  Dr.  Emmons  thinks,  be  a 
serpentine  marble;  tough,  takes  fine  polish;  effervesces,  often  yellowish- 
white. 

C.  Dewoy:  Geol.  Berkshire  County;  ibid.,  p.  58. 

(This  is  the  Coles  Brook  pre-Cambrian  chondrodite  limestone,  which  is 
often  partly  altered  to  serpentine.) 

1825.  Serpentine.    At  the  foot  of  the  mountain  west  of  Westfield. 

Emerson  Davis:  Min.  Not.;  ibid.,  Vol.  IX,  p.  252. 

1825.  PimeUte.    Middlefield. 

At  locality  of  crystallized  steatite.    (See  Pimelite,  p.  122.) 
C.  U.  Shepard:  Bost.  Jour.  Phil,  and  Arts,  Vol.  lU,  p.  609. 

1825.  Serpentine.    Zoar,  Worthington,  Deerfield  Eiver. 

Kobinson's  Cat.,  p.  78. 

1826.  Serpentine. 

On  the  mountain  5  miles  west  of  Westfield  Aca<lemy  are  two  beds  of 
serpentine,  one  not  before  mentioned;  in  mica-slate  with  limestone  at 
south  end  of  bed  and  in  terstratified  with  serpentine  at  right  angles,  or  90^. 

Serpentine  intercalates  and  alternates  with  an  unknown  mineral  resem- 
bling lime  1  inch  in  thickness;  sometimes  they  are  blende<l.  Vein  con- 
tains schorl  and  actinolite.  A  cross  section  of  the  bed  is  as  follows: 
Green  talc,  serpentine,  unknown  mineral,  serpentine,  green  talc.  On  the 
opposite  side  of  the  river,  1  mile  north  of  this,  another  bed — mentioned 
by  Eaton  in  Index  (Am.  Jour.  Sci.,  1st  series.  Vol.  VI,  p.  227,  Hitchcock). 
In  mica  slate,  not  in  granite.  Black,  greenish  on  thin  edges,  foliated, 
lamiuie  with  luster  of  hornblende;  sp.  gr.  2.6;  powder  attracted  by 
magnet;  proposes  variety  name '^ magnetic  serpentine.^'  A  yellow-green, 
foliated  mineral  occurs  in  the  serpentine— probably  sahlite.  On  the  West- 
field  River  bank  between  these  localities  are  bowlders  of  tons  weight  of 
talc  with  fragments  of  black  serpentine  containing  4-sidcd  prisms,  hair- 
brown— anthophyllite  I  r-^  T 

Emerson  Davis:  Rocks  and  minerals  of  Westfield ;  Am.Ml/i^O^l.^ Ist 
series,  Vol.  X,  p.  213. 
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1826.  Serpentine — Continued. 

The  first  of  these  localities  is  Mnnns  Brook,  and  the  unknown  mineral 
is  enstatite.  The  second  locality  is  Atwater's  quarry  and  the  mineral 
bastite  (marmolite).    The  third  mineral  is  enstatite. 

1832.  Serpentine. 

Middlefield,  sonth  part;  one-fonrth  mile  in  breadth,  2  miles  long  in  north 
part,  with  steatite;  precious  and  common.  Blandford,  three  beds.  West- 
field,  west  part,  going  into  Russell,  dark,  with  green  talc;  has  been  worked. 
Pelham,  southwest  part;  dark,  much  talc.  Zoar,  soutlieast  side  Deerfield 
River,  near  turnpike. 

E.Hitchcock:  Geol.Mass.;  ibid.,  Vol. XXII, p. 30. 

1833.  Serpentine.    Zoar,  Blandford,  Middlefield. 

E.  Hitchcock:  Geol.  Mass.,  p.  30. 

1835.  Serpentine.    Zoar,  Blandford,  Middlefield  (two  localities). 

Blandford,  4  miles  northwest  of  the  church  on  the  northeast  side  of 
North  Meadow  Pond;  discovered  about  1834  by  Mr.  Simeon  Shnrtlefi* 
(Geol.  Mass.,  p.  305);  30  rods  in  diameter;  stratified;  on  west,  hornblende 
schist;  also 4 or  5  miles  south,  40  rods  east  of  soapstono quarry  (Osburn's) ; 
also  bowlders  of  peculiar  green  serpentine  with  talc  and  scbillor  spar  on 
east  line  of  town.  Westfield,  in  mica-slate,  4  rods  wide,  black  with  talc, 
scapolite  ( ?),  massive  garnet,  amphibole,  and  calcite.  Russell,  apparently 
in  continuation  of  above,  on  north  bank  of  Westfield  River,  black  and 
green  with  deweylite.  Pelham,  with  talc  and  asbestos  in  gneiss.  Shutes- 
bury,  black,  mostly  steatite.  New  Salem,  steatite  passes  into  black 
serpentine  in  gneiss. 

E.  Hitchcock :  Geol.  Mass.,  pp.  30, 367  if. 

1841.  Serpentine. 

Nearly  all  above  localities  cited,  especially  page  614 — a  compact  topo- 
graphical r^sum^.  Middlefield  and  Becket,  in  cuttings  on  railroad;  a 
delicate  variety  mixed  with  the  limestone. 

£.  Hitchcock :  Geol.  Mass.,  Final  Report,  pp.  159, 567, 610, 614. 

1841.  Amianthus.    Bussell,  in  serpentine. 

E.  Hitchcock :  Geol.  Mass.,  p.  618. 

1844.  Serpentine.     Westfield,  Bussell,  Blandford,  Chester,  Middle- 
field,  Charlemont,  Zoar. 

.  E.Hitchcock:  Ex. Geol.  Map, p.  12. 

1844.  Serpentine  (Ophitis  communis).    Blandford,  Middlefield,  West- 
field. 

J.  D.  Dana :  Sys.  Min.,  p.  309. 

1876.  Serpentite.    Chester  and  Middlefield. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  3. 

1876.  Picroline.    Middlefield;  Chester. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College, p.  3. 

1882.  Serpentine.    Bussell. 

Black  serpentine  with  bastite.  Analysis  by  Prof.  C.  U.  Shepard.  Sp. 
gr.  2.60;  H.  5. 

SiOa 44.16 

MgO 37.44 

FeO 7.05 

H«0 11.00 

uigiiizea  D^:jljOglC 
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1892.  PicroUte.    Chester. 

Beautifoi  deep  leek-green;  fibrooB,  the  fibers  not  easily  separating;  on 
alteration  becoming  colorless,  and  developing  a  pearly  Inster  and  a  mica- 
ceous or  talcky  cleavage,  and  at  thjB  surface  changed  into  a  fine  tongh- 
fibered  serpentine — asbestos.  Exposed  in  a  bed.  several  feet  across  in  the 
railroad  cutting  at  the  first  bridge  north  of  the  Chester  station.  This  is 
widely  separated  from  the  large  Chester-Mi ddlefield  band. 

1893.  Serpentine. 

The  series  of  great  serpentine  beds  which  extends  across  the  State  from 
Rowe  to  Granville  is  of  more  lithological  than  mineralogical  interest,  and 
is  treated  at  length  in  the  monograph  on  the  geology  of  the  area.  A 
detailed  microscopical  study  failed  to  det-ect  any  trace  of  olivine  or  of 
olivine  structure  in  any  of  the  beds  except  the  eastern  Osboru  bed. 

The  eastern  line  of  beds,  from  Muuns  Brook  in  Granville  to  Osbom's 
quarry  in  Blandford,  is  derived  from  coarse  enstatite  rock.  The  lower 
bed  at  Osbom's  quarry  is  from  a  coarse  pyrox'ene  rock.  The  long  line 
of  beds  from  Blandford  north  to  Rowe  are  derived  from  hornblende- 
schist,  and  where  the  road  from  Chester  to  Middle  field  crosses  the  bed  one 
sees  the  most  perfect  pseudomorph  of  serpentine  after  hornblende-schist 
imaginable,  every  detail  of  structure  of  the  hornblende  schist  south  of  the 
river  being  repeated  on  the  surface  of  the  vertical  walls  of  serpentine, 
while  on  breaking  into  the  mass  only  the  black  massive  serpentine  appears, 
without  a  trace  of  schistose  structure.  After  a  long  and  careful  search 
had  failed  to  find  any  trace  of  olivine  in  these  serpentines,  I  was  surprised 
to  find  in  the  so-called  serpentine  pseudomorphs  after  quartz  from  the 
Middlefield  bed  pseudomorphs  after  olivine  of  large  size  and  great  beauty. 
I  have  therefore  given  the  history  of  these  forms  separately  under  the 
name  hampshirite  (q.  v.),  although  the  material  is  not  proved  to  be  a 
distinct  species. 

East  of  the  river  all  the  serpentines  in  Pelham  and  Shutesbury  are 
derived  from  olivine. 

1894.  Serpentine  pseudomorphs  after  olivine  (formerly  called  quartz 
pseudomorphs).    Middlefield. 

A  specimen,  presumably  unique,  was  shown,  having  several  large  attached 
crystals  more  than  an  inch  long,  showing  the  common  forms  of  olivine  now 
changed  into  a  pale  yellow  serpentine,  closely  resembling  the  Snarum 
forms.  The  crystals  have  long  been  cited  as  quartz  pseudomorphs  from 
Middlefield,  but  the  locality  has  been  lost  for  many  years.  This  specimen 
is  from  the  collection  of  Mr.  James  Clark,  formerly  of  Brooklyn,  and  now 
belongs  to  Smith  College.  Its  label  states  that  the  locality  was  on  the 
brook  which  crosses  the  great  serpentine  bed  in  Middlefield,  and  that  it 
was  purposely  covered  up  by  someone  many  years  ago. 

B.  K.  Emerson :  Bull,  kin,  Geol.  Soc,  Vol.  VI,  p.  473. 
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1895.  Serpentine. 

Analyses  of  serpentines. 

[Nob.  1-5  b^'  Mr.  George  Steiger,  in  the  laboratory  of  the  Surrey;  No.  6  by  Mias 
H.  P.Cook,  instructor  in  chemiatry  in  Smith  College.] 
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No.  1 .  Enatatite  changed  to  serpen  tine.     Granville.    H.  Cooley's. 

No.  2.  Rich  dark  green  serpentine.    Rowo.    Quarry  near  R.  King. 

No.  3.  Black  serpentine  containing  marmolite  (bastite).    Russell.    Atwater'a  quarry. 

No.  4.  Black-green  serpentine,  weathering  to  pale  nickel-green  with  much  cbromite. 
North  Blandford,  from  "The  Crater." 

No.  5.  Gray  splintery  serpentine  enveloped  in  talc.  Chester.  From  the  east  wall  of 
the  old  mine. 

No.  6.  Straw-3*e11ow  fibrous  serpentine,  glased,  enveloping  olivine  pseodomorphs. 
Hiddlefield.     From  the  specimen  figured ;  Plate  I. 

8ILL1MAN1TE. 
1876.  Fibrolite.    Korthfield,  Sillimanin,  Chester. 

C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amhcnt  College,  p.  6. 
(The  Northfield  specimens  are  in  1i>owlder8  from  New  Hampshire.) 

SiUimaiiite.    Palmer. 

Prisms  not  well  formed,  bnt  standing  out  from  their  marked  cleavage. 
Qroth :  Min.  Sammlung,  Strasbnrg. 

The  specimen  was  doubtless  from  a  bowlder  from  the  range  of  fibrolite 
rock  in  the  granite  in  Belchertown. 

Fibrolite.    Amherst. 

In  the  feldspathic  mica-schist  along  the  west  of  the  ridge  on  which  the 
village  is  built  from  the  college  grove  to  the  Agricultural  College;  the 
rock  is  spangled  in  cleavage  faces  with  large  (one-half  inch)  equidistant 
blotches  of  shining  white  muscovite,  shot  through  with  blades  of  fibrolite. 
This  changes  wiUi  the  rest  of  the  rock  into  an  amber-colored;  soft 
agalmatolite  (f). 

Sillimanite.    Belchertown,  Enfield.  ^ 

In  the  east  portion  of  Belchertown,  at  house  of  Mr.  J.  Clough,  com- 
mences a  great  mass  of  sillimanite  gneiss^  forming  an  inclusion  in  the  tonal- 
ite.    Crystals,  square  prisms  up  to  1  inch  long.  i 

Sillimanite.    East  Brimfield.    Near  house  of  William  Lombard. 
The  coarsest  specimens  found  in  fissures  in  calcareous  pyroxenite,  45  mm. 
long,  5  mm.  wide. 


1878. 


1881. 


1883. 


1886. 
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1891.  Fibrolite.    Warwick,  south  of  Harris's  soapstone  quarry. 

In  pure  white  straight  fibrous  maases  of  great  beaaty  and  large  size, 
resembling  pyenite.  It  occurs  in  coarse  granite  on  the  border  of  HbroUte 
schist,  and  seems,  as  is  often  the  case,  to  have  been  dlssolTcd  out  of  the 
country  rock  and  concentrated  by  recrystallization  in  the  pegmatite  in 
purer  form.  It  is  the  characteristic  mineral  of  the  Brimfield  schist,  which 
occupies  the  eastern  portion  of  our  area  and  extends  over  a  large  part 
of  Worcester  County, 

SIDEEITE. 

1835.  Lenticnlar  carbonate  of  iron.    South  Island,  Turners  FaUs. 

For  several  rods  around  copper  vein,  numerous  crystals. 
£.  Hitchcock:  Geol.  Mass.,  p.  226. 

1858.  Chalybite.    Turners  Falls,  South  Ha^ley  Falls. 

£.  Hitchcock:  Catalogue  of  State  collection;  Nos.  111,112,6th  Report 
State  Board  of  Agri.,  p.  xx. 

(The  piece  from  Turners  Falls  shows  a  surface  of  Triassic  sandstone, 
incrusted  with  fine,  large  rhombohedra — ^  R,  now  changed  to  limonite. 
In  the  specimen  from  South  Had  ley  Falls  fissures  in  red  Triassic  sandstone 
are  incrusted  with  shining  red  crystals,  shot  through  by  long  needles  of 
a  white  mineral,  which  has  now  almost  wholly  disappeared.  The  speci- 
mens are  in  the  survey  collection  of  Massachusetts,  made  by  President 
Hitchcock,  and  deposited  in  the  Amherst  College  Museum. ) 

1859.  Spathic  iron.    Gosheu. 

With  zoisite  and  specular  iron  in  mica-slate. 

E.  Hitchcock :  Final  Cat.  State  Col.  No.  17,  Mass.  Agr.  Rep.,  App.,  p.  xl. 

See  Ankerlte. 

8ILVEE. 
1810.  Silver. 

Loudville,  12^  ounces  to  the  ton. 

B.  Silliman:  Bruce's  Joar.,  Vol.  I,  p.  69. 

1841.  Silver.    Southampton. 

A  chapter  on  **  Misguided  efforts  in  search  of  gold  and  silver." 
£.  Hitchcock:  Geol.  Mass.,  p.  206. 

SPHALERITE, 
1810.  Blende.    Loudvllle,  Soutbanipton. 

Crystals  on  quartz. 

B.  Silliman :  Brnce's  Jour.;  Vol.  I,  p.  68. 

1823.  Snlphnret  of  zinc. 

LoudvillC;  foliated  and  crystallized.    Leverett,  foliated. 
£.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series.  Vol.  VI, 
p.  235. 

1827.  Blende.    Hatfield  and  Leverett. 

A.  Nash:  Lead  mines  of  Hampshire  County;  ibid.,  Vol.  XII^  p.  258. 

1835.  Blende.    West  Springfield. 

In  fetid  limestone  in  Paiue's  quarry  and   Meacham's  quarry  j  rare. 
(Triassic.) 
E.  Hitchcock :  Geol.  Mass.,  p.  230.  uigmzeo  oy  -^^^^l^ 
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1838.  Blende.  Eussell,  Norwich. 

Russell,  farm  of  John  Gould.    Norwich,  farm  of  Quartus  Angell.    (In 
quartz  veins  in  Conway  schiBt.) 
£.  Hitchcock:  £con.  Geol.,  p.  127. 

1841.  Blende.     Northampton,  Norwich  (now  Huntington). 

The  principal  ore  in  vein  in  Northampton  1  mile  northeast  of  the  Lourl- 
ville  vein.  (Both  baryta-lead  veins  in  gi*anite.)  In  Norwich  1  mile  north- 
east of  the  meetinghouse ;  opened  by  Qnartus  Angell ;  elegant  quartz. 

£.  Hitchcock :  Geol.  Mass.,  p.  204. 

1844.  Zinc.    Northampton,  Norwich. 

E.Hitchcock:  Explanation  of  Geol.  Map,  p.  22. 

1859.  Blende  in  qnartz.    Norwich,  Holyoke. 

Large  mass  in  State  collection  in  Amherst  College;  from  Augeirs 
mine.    Cat.  No.  200,  p.  xiz. 

Fine,  transparen  t  cleavage  pieces  in  fissures  in  clayey  limestone.  (Trias. ) 
Holyoke.     Cat.  No.  107,  p.  xlix.     Ibid. 

Rep.  Agri.  of  Mass.  for  1858,  App.  Izix. 

1882.  Sphalerite. 

Rarely  in  reel-brown  grains  5  to  6  mm.  long,  fresh  looking  and  of  high 
luster  in  the  interior,  but  generally  surrounded  by  a  bright-red  rust  layer. 
In  prehnite,  epidote,  and  calcite,  and  in  the  light-gray  diabase,  filling 
cavities  lined  with  diabantite,  with  curious  many-faceted  globules. 

B.  K.  Emerson :  The  Deertield  dyke ;  Am.  Jour.  Bci.,  3d  series,  Vol.  XXIV, 
p.  350. 

1833.  Sphalerite.    Leverett.    East  mine. 

In  fine  transparent  olive-green,  complexly  twinned  crystals  nearly  an 
inch  across.  Found  by  Mr.  £.  J.  Whitaker,  of  the  class  of  1883,  Amherst 
College,  and  deposited  in  the  college  cabinet.  From  baryta-lead  veins  in 
granite. 

1891.  Sphalerite.    Hatfield. 

Occurs  rarely  in  tine  druses  of  black  crystals,  in  part  transparent,  and 
then  oil-green ;  complex  twins,  mainly  oc  O  and  O.  The  blende  and  the 
barite  together  coat  the  walls  of  the  veins,  and  quartz  follows.  From 
baryta-lead  veins  in  tonalite. 

1894.  Sphalerite.    Sunderland. 

Large  transparent  wine-yellow  pieces  in  fetid  concretionary  limestone  at 
the  fossil  fish  locality  in  black  Triassic  sandstone  at  Whitmore's  Ferry. 

SPINEL. 

1892.  Spinel    "Near  Springfield,  Mass.'' 

'^  Octahedral  crystals  tesselated  like  chiastolite,''  embedded  in -slate. 

E.  S.  Dana :  Sys.  Min.,  p.  222. 

These  are  skeleton  crystals  of  salt,  now  pseud omorph  by  replacement 
in  calcite,  and  occur  in  the  black  Triassic  shale  at  West  Springfield. 
(See  Salt.) 

SPODUMENE. 

1823.  Augite. 

Goshen,  in  granite.    Flattened,  greenish-gray  prisms,  sometimes  8  inches 
long  and  2  inches  wide,  1  mile  north  of  meetinghouse  on  Ashfield  road. 
£.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Soi.,  1st  series, Yol.VI,  p.  225. 
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1824.  Spodtunene.    Vicinity  of  Conway. 
Partially  analyzed,  light-green  color. 

George  T.  Bo  wen :  Jonr.  Acad.  Nat.  Sci.,  Philadelphia;  also  Am.  Joar. 
Sci.,  l8t  aeries,  Vol.  VIII,  p.  120. 

1824.  White  augite.    Goshen. 

At  the  celebrated  locality  of  indicolite. 
J.  Porter:  Loc.  Min.,  p. 233. 

1824.  Spodumene  ?    Chester. 

In  small  quantity  in  granite. 

**  By  the  action  of  the  blowpipe  it  is  first  converted  into  scales  or  plates, 
which  then  melt  into  a  glass;  brittle,  scratches  glass,  yellowish  or  pale 
green." 

C.Dewey:  Geo!.  Berkshire  County;  Snpp.  Am.  Jonr.  Sci.,  1st  series,  Vol. 
VIII,  p.  243. 

1825.  Spodnmene.    Goshen. 

"  The  mineral  already  described  (Am.  Jour.  Sci.,  Ist  series.  Vol.  VI,  p. 
225,  Vol.  VII,  p.  30)  as  white  anglte  turns  out  to  be  spodumene.  It  exists 
in  various  parts  of  Goshen,  especially  the  northern  part.  Not  as  yet 
noticed  in  place,  but  the  granite  bowlders  are  so  massed  that  they  cer- 
tainly are  the  upper  portion  of  a  great  bed  beneath." 

£.  Hitchcock:  Loc.  Min.;  ibid..  Vol.  IX,  p.  20. 

1825.  Spodnmene.    Gk>shen. 

*'  The  white  augite  mentioned  in  American  Journal  of  Science  (1st  series. 
Vol.  VIII,  p.  233)  is  I  believe,  spodumene.    Correction.'* 
J.  Porter:  Min.  Not.;  ibid., p.  55. 

1825.  Spodnmene.    Goshen. 

"At  the  celebrated  tourmaline  locality  and  several  other  places.'' 
C.  U.  Shepard:  Best.  Jour.  Phil,  and  Arts,  Vol.  Ill,  p.  807. 
1828.  Spodnmene.    Norwich  (Huntington). 

**  Was  conducted  to  hill  near  the  north  line  of  Norwich,  where  I  found 
spodumene  in  large  laminated  masses." 
E.  Hitchcock:  Am.  Jour.  Sci.,  Vol.  XIV, p. 220. 

1831.  Spodnmene.    Ohesterfield. 

In  coarse  granite  with  beryl  near  celebrated  tourmaline  locality.    Crys- 
tals large,  often  apple-green. 
J.  Porter:  Loc.  Min. ;  Am.  Jour.  Sci.,  1st  series.  Vol.  XX,  p.  170. 

1841.  Spodnmene. 

Goshen,  most  abundant;  2  miles  north  of  village  on  the  Ashfield  xoad; 
3  miles  northeast  on  the  Plainfield  road.    Chesterfield,  Norwich,  Chester; 
prisms  from  Chesterfield  21  inches  long,  though  broken  at  both  ends  (Dr. 
Dwight,  Cnmmington);  white  or  gray;  small  specimens  delicate  green  or 
light  rose. 
E.  Hitchcock :  Geol.  Mass.,  p.  701. 
1844.  Spodnmene.   (Petalus  triphanus.)  Goshen,  Chesterfield, Chester. 
J.  D.  Dana :  Sys.  Min.,  p.  360. 

1850.  Spodnmene.    Norwich. 

Analysis.  I.  II. 

SiO« 63.06  62.72 

A1«0, 28.00  28.85 

CaO 95  1.13 

LiO 6.67  5.67 

NaO 2.51  2.51  . 

iOQie 

100.19    100.88      o 
G.  J.  Brush :  Am.  Jour.  Sci.,  2d  series.  Vol.  X,  p.  370. 


BMKB£t>]f.] 


A  MINEfiALOQICAL   LEXICON. 


157 


1850.  dpodumene.    ]^orwich. 

A  crystal  belonging  to  Mr.  Charles  Hart  well  was  noticed  by  him  at  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science,  1849. 
On  examination  Professor  Dana  finds  that  the  mineral  is  nionoclinic  and 
isomorphic  with  pyroxene.  The  crysta  1  is  described  and  figured  and  meas- 
urements are  given,  and  the  formula  given  is  0  P,  oo  P,  oo  P  oo ,  qq  P  oo  , 
00  P'oo,  P,  2P,2P'oo,  3P3(f),  mPn;  another  crystal  has  the  faces  0  P, 
3  P  3,  m  P  n  wanting;  gives  strong  lithia  reaction.  Formula  It3,Si«03+ 
4Al90,Si203  (Kobell). 

Note. — The  spodumene  of  Conway  in  the  same  range  was  tested  for 
lithia  successfully  in  1824  by  6.  T.  Bowen. 

J.D.Dana:  Ibid.,  p.  119. 

1853.  Spodumene.    Norwich. 
Beanaly zed  as  follows : 


SiO,.... 
AUOs  — 

Mgo.... 
L1,0.... 
Na,0... 
Bio.... 
Ignition 


No.  1.        No.  2. 


No,  8. 


64.04 

27.84/ 

.64  J 

.34 

Traoo. 

5.20 

.66? 

.let 

.50  I 


63.65 

28.97 

.31 

Trace. 

5.05 

.82 

.50 


'I 


99.30 


63.90 

28.70 

.26 

Trace. 

4.90 

.80 

.60 


99.25 


Smith  and  Brush :  Ibid.,  Vol.  XVI,  p.  371. 

1865.  Spodumene.    HoDtiugton. 

Mr.  F.  R.  Allen  of  the  class  of  '65,  Amherst,  found  a  large  bowlder  of 
spodumene  granite  at  the  west  foot  of  Walnut  Hill,  with  many  crystals 
of  a  type  unusual  for  the  region.  Small  square  prisms  very  fresh  and  well 
terminated.    The  specimens  have  been  presented  to  Amherst  College. 

1866.  Spodnmene.    WiDchester,  IN^.  H. 

Just  over  the  line.  Continuation  of  Gosheu  formation,  on  land  of  Mr. 
Brown,  under  barn  and  in  brook-bed  near  bridge ;  cleavable  masses  ]  most 
northern  location  of  the  species. 

C.U.Shepard:  Ibid.,  Vol.  XLII,  p.  248. 

(The  term  "Gosheu  formation''  refers  to  the  albitic  tourmaline  granites 
of  Goshen.) 

1876.  Spodnniene.    Goshen. 

North  of  Lily  Pond  in  the  north  of  Goshen  is  a  heavy  bluff  of  biotite 
granite,  and  a  few  rods  north  is  a  large  bedded  dike  of  muscovite  granite. 
In  this  I  found,  in  1876,  pseudomorphs  of  muscovite  after  spodumene  2 
inches  broad  by  6  inches  long,  and  recognized  them  then  as  such. 

1876.  Spodnnienite.    Goshen,  Huntington  (formerly  Norwich). 
C.  U.  Shepard :  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  5. 

1878.  Spodnmene.    Norwich. 

Analysis  affording  formula:  Li2,Al2,Si4,Oi2. 

C.  Doelter:  Ueber  Spodumene  und  Petalite;  Min.  Mit.,  Vol.  I,  p.  517. 

1879.  Spodnmene.    Goshen,  Chesterfield,  Huntington. 

Goshen,  Manning  farm.  Imperfect  bladed  crystals  up  to  2  inches  across 
in  coarse  aggregate  of  albite,  indicolite,  and  garnet,   a  ^y  ^«^_jv^v^^iw 
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1879.  Spodmene — Coutinued. 

Barrae  fariu.  Rectangular  crystals  up  to  18  inches  long,  often  changed 
to  cymatolite.     The  well-known  tourmaline  locality,  Chesterfield. 

A.  Macomber  farm ;  northwest  corner  of  town,  2  miles  southeast  of  vil- 
lage of  East  Cummington;  first  opened  by  Professor  Julien  in  1870. 
Clark  ledge,  the  well-known  locality  of  colored  tourmalines,  contains  no 
spodumene. 

West  Chesterfield  Hollow.  Isinglass  rock ;  crystals  up  to  35  inches  long, 
10  to  11  inches  across,  changed  to  cymatolite,  albitic  granite,  quartz. 
Vein  worked  three  summers  by  Professor  Julien*  Four  miles  farther 
south  in  Huntington  (formerly  Norwich),  on  Walnut  Hill;  the  vein  which 
has  furnished  the  finest  crystals  up  to  16  inches  long.  Chester,  1  mile 
north  of  village;  opened  by  Emmons. 

Manning  farm.  Coarse  aggregate  of  albite,  indlcolite,  garnet,  and 
spodumene ;  where  crowded  and  Imperfect  grains  indicate  a  more  rapid 
crystallization  than  in  the  other  localities. 

Barras  farm.  Main  vein  orthoclase;  granite  with  beryl;  central  band 
or  secondary  vein  of  oleavelandite  aud  gray-white  quartz  with  spodumeue 
and  tourmaline,  beryl  green  aud  white,  garnet,  muscovite,  columbite,  cas- 
siterite — apparently  a  later  deposition  of  quartz. 

Macomber  farm.  First  vein  the  same;  in  secondary,  Ist,  quartz,  mus- 
covite, granular  albite,  tourmaline,  spodumene;  2d, cleavelandite,  quartz, 
magnetite,  ganiet,  zircon ;  3d,  smoky  quartz,  green  and  black  tourmaline. 
The  larger  crystals  penetrate  through  all  the  formations. 

Clark's.  Same,  no  spodumene;  Ist,  albitic  granite,  little  quartz  and 
muscovite,  black  tourmaline  aud  garnet;  2d,  oleavelandite,  black,  green, 
and  brown  tourmaline,  microcliu,  columbite,  cassiterlte,  zircon,  cookeite, 
lepidolite;  3d,  center,  smoky  quartz. 

Chesterfield  Hollow.  Granite,  no  beryl,  little  mica;  Ist,  orthoclase,  huge 
crystals,  6  to  10  inches ;  green  and  white  quartz ;  2d,  albitic  granite,  green 
muscovite,  spodumeue,  green,  white,  aud  black,  10  to  25  pounds ;  quartz, 
columbite,  masses  one-half  pound  In  weight,  zircon,  rich  in  uranium ;  3d, 
quartz  and  c leave] and ite;  4th,  magnetite,  quartz,  zircon,  spodumene,  yel- 
lowish, white,  aud  black ;  5th,  smoky  quartz,  green  spodumene,  green  and 
black  muscovite,  2  to  3  inches;  columbite,  zircon. 

Walnut  Hill.  First,  muscovite,  granite;  2d,  albitic  orthoclase,  black 
tourmaline,  muscovite,  garnet,  magnetic  quartz;  3d,  oleavelandite,  with 
quartz,  spodumene,  tourmaline,  tripolite,  cyrtolite,  quartz,  apatite,  musco- 
vite, green,  white,  and  black;  4th,  spodumene,  muscovite,  granite,  biotite, 
maguetite,  cyrtolite. 

A.  A.  Julien :  Ann.  N.  Y.  Acad.  Sci.  Arts,  Vol.  I,  pp.  316, 350. 

(The  article  contains  careful  analyses  aud  a  full  discussion  of  them, 
establishing  independently  of  Doelter  the  same  formula.  The  parageneais 
of  the  mineral  and  its  alterations  into  killinite,  cymatolite,  vein  granite, 
and  quartz,  are  fully  described  (see  p.  115),  making  this  the  meet  valuable 
article  that  has  been  published  upon  the  granitic  veins  which  carry  rare 
minerals  in  our  western  hills.) 

1885.  Spodtuuene.    Hantington. 

The  old  locality  on  Norwich  Hill  was  opened  for  me  in  the  summer  of 
1884  by  Mr.  Frank  L.  Nason,  at  a  point  a  little  north  from  the  old  opening. 
Very  large  crystals,  the  largest  29  by  7^  by  3|  inches,  were  found,  rarely 
well  terminated,  aud  of  a  clear  gray  color  without  the  slight  flesh  color 
of  some  of  the  older  crystals.  They  were  covered  with  dendrites.  Several 
flue  twins,  twinned  parallel  to  oo  P  oo ,  were  found.    The  great  crystals  are 
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1885.  Spodmene— Continued. 

often  crushed,  the  parts  mncb  slipped  on  each  other,  being  sheared  many 
times  by  a  force  acting  abont  at  right  angles  to  the  vertical  axis,  and  then 
recemented ;  slipping  often  2  to  10  mm.  They  are  also  often  bent,  one 
16  by  4t  by  2  inches  is  bent  45-  without  breaking.  Another,  the  largest 
obtained,  is  broken  or  thus  bent  more  than  40  times,  the  breaks  often 
changing  into  flexures,  and  the  whole  iB  firmly  recemented.    (See  fig.  5.) 


Fio.  5.— Bent  and  faulted  crystals  of  spodnmene  from  Walnnt  HUl,  Hnnthiffton,  X  |.  The  lower  crys- 
tal has  been  faulted  several  times  and  recemented  in  the  ledge.  The  npi>er  one  has  several  small 
monoclinal  folds. 

1889.  Spodnmene.    Goshen. 

Mr.  Alvan  B arras  has  been  excavating  the  spodumene  in  very  large 
quantities  a  milo  northeast  of  his  house,  opposite  the  sawmill  at  J.  B. 
Taylor's,  and  New  York  capitalists  have  done  some  blasting  at  the  Manning 
locality  about  a  mile  farther  east.  Samples  have  been  sent  to  Paris  to 
see  if  lithium  could  be  profitably  obtained  from  it. 

1890.  Spodnmene.    Chesterfield. 

The  best  crystal  of  spodumene  from  Chesterfield— I  presume  from  West 
Chesterfield  Hollow — is  in  the  collection  of  Columbia  College,  collected 
by  Mr.  A.  A.  Julien.  It  is  a  terminated  crystal  about  35  by  12  mm.  in  cross- 
section. 

1800.  Spodnmene.    HuntiDgton. 

Dr.  E.  Hitchcock  sold  the  finest  crystal  ever  obtained  from  Norwich  Hill 
for  $50  to  W.  J.  Knowlton,  of  Boston.    I  can  not  discover  its  present  owner. 

uigiiizea  oy  ^i.^jv^v^'i  iv. 
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1894.  Spodumene.    Chester,  Huntington,  Goshen. 

In  a  quartz  vein  in  mica-schist  implanted  in  albite. 

C.  Hinze :  Handb.  Min.,  p.  1121. 

(All  the  occnrrences  of  spodamene  are  in  coarse  pegmatite  veins  io  mica- 
schist.  Within  these  pegmatite  veins  the  minerals  containing  rare  ele- 
ments are  found  in  secondary  veins  of  albitic  granite,  which  often  have 
a  zonal  arrangement  with  a  center  of  smoky  quartz,  into  which  the  large 
spodumenes  sometimes  project,  and  are  then  terminated. 

These  pegmatite  veins  form  an  outer  fringe  of  dikes  around  the  great 
central  stock  of  granite.) 

8TAUR0L1TE. 

1819.  Stanrotide.    Northfield. 

In  mica-slate  1  mile  east  of  village,  on  Boston  turnpike;  six-sided  prisms ; 
also  garnets. 

£.  Hitchcock:  Sup.  Geol.  Deerfield;  Am.  Jour.  Sci.,  1st  series,  Vol.  I, 
p.  436. 

1823.  Stanrotide. 

Everywhere  across  the  State  in  the  eastern  range  of  mica-slate.  North 
Wilbraham,  Ludlow,  Shutesbury,  Leverett,  Northfield. 

In  abundance  in  the  western  range  of  mica-slate  in  Chesterfield,  Cum- 
mington,  Plainfield,  Hawley.  In  Chesterfield  a  mica-slate  band  2  or  3 
feet  thick  contains  seven  or  eight  distinct  layers. 

E.  Hitchcock:  Geol.  Conn.  Biver;  ibid.,  Vol.  VI,  p.  219. 

(I  doubt  the  occurrence  of  the  mineral  in  any  of  the  eastern  range  of 
towns,  except  Northfield.) 

1824.  Stanrotide.    Norwiph. 

Abundant  in  mica-slate. 
E.Emmons:  Ibid., Vol. VII, p. 254. 

1824.  Stanrotide.    Very  commoii  in  towns  about Middlefield  (Emmons). 

C.  Dewey :  Qeol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  40. 

1841.  Stanrotide.    In  mica-slate  in  Norwich^  Chesterfield,  Gosfaen, 
Hawley,  and  Heath. 

£.  Hitchcock :  Geol.  Mass.,  p.  593. 

1844.  Stanrotide.    {Carhunculm  decussaim.)    Chesterfield. 

J.D.Dana:  Sys.Min.,  p.385. 

1861.  Stanrolith.    Chesterfield. 

Large  black  and  brownish-black  crystals,  accompanied  by  light  and  dark 
mica  and  albite.    6p.  gr.  3.772. 

SiO, 28.86 

Al,03 49.19 

FoiOa 3.20 

FeO 13.32 

MnO 1.28 

MgO 2.24 

HaO 43 


C.  Kanmielsberg:  Pogg.  Ann.,  VoL  CXIII,  p.  699. 

uigiiized  by 
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1877.  Stanrolite. 

BlaDdford,  east  of  Blairs  Poud;  in  feldspathic  mica-schist.  The  hest 
cahinet  specimens  occur  here  in  both  forms  of  twinning.  The  mineral  is 
confined  to  the  Goshen  and  Conway  schists  and  to  the  Devonian  mica- 
schists  of  the  Bemardston  series  in  their  more  eastern  and  northern  exten- 
sion, especially  around  Soath  Vernon. 

1885.  StanroUte.    Whately. 

Exquisite  microscopical  twins  occur,  forming  witb  musoovite  pseudo- 
morphs  after  chiastolite  in  the  argillite  at  contact  with  the  tonal ite. 

1894.  Stanrolite. 

The  analysis  of  1861,  cited  above,  is  quoted  as  ''angeblicb  aus  Massa- 
chusetts (Chesterlleld?)." 
C.  Rammelsberg :  Neues  Jahrbuch ;  Beilage-Band  IX,  p.  480. 

STIBNITE. 

1823.  Snlphnret  of  antimony.    Near  South  Hadley  (Gibbs). 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  8ci.,  1st  series.  Vol.  VI, 
p.  236. 

1825.  Snlphnret  of  antimony. 

Cleaveland's  Min.,  p.  688. 

1825.  Snlphnret  of  antimony. 

Robinson's  Cat.,  p.  70. 
(A  doubtful  occurrence.) 

STILBITE. 
1818.  StUbite.    Deertield. 

Not  abundant;  associated  with  chabasite;  crystals  small,  well  delined. 
£.  Hitchcock:  Geol.  Deertield;  Am.  Jour.  Sci.,  1st  sericH,  Vol.  J,  p.  114. 

1823.  Stilbite.    Deerfield. 

Crystals  appear  to  be  right  prisms,  whose  bases  are  rhombs,  with  angles 
about  60^  and  120^;  rlirely  exceed  one-tenth  inch.  Often  grouped  in 
foliated  masses. 

E.  Hitchcock:  Geol.  Conn.  Kiver;  ibid.,  Vol.  VI,  p.  224. 

1824.  Stilbite.    Chester. 

With  chabasie  in  single,  oblicxne,  four-sided  prisms  with  rhomboidal  ier- 
miuationsi  and  grouped  sometimes  in  bundles  and  globnhir  masses  and 
ra<liating  from  a  center.  Called  zeolite  by  Professor  Dewey,  but  does  not 
gelatinize  with  acids.  In  Assures  of  veins  in  mica-slate  about  1  mile  east 
of  meetinghouse  in  Chester. 

£.  Emmons:  Loc.  Min. ;  ibid,  Vol.  VII,  p.  254. 

1835.  Stilbite?    Goshen. 

No.  1529  in  State  collection;  a  zeolite  ( t)  on  granite  from  Goshen. 
£.  Hitchcock :  Geol.  Mass.,  p.  507. 

1841.  Zeolite(?).    Belchertown  (Three  Rivers). 
In  gneiss  with  prehnite. 
E.  Hitchcock:  Geol.  Mass.,  p.  62^. 
(Should  be  Palmer. ) 

1844.    Stilbite.    (ZeoIuH  fasciculariH.)    ('hester.        Digitized  by  GoOqIc 
.1. D. Dana:  Sys. Min.,  p. 328.  ^ 

BuU.  126 11 
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1859.    Stilbite.     Gosbeu. 

White  fibrous,  radiated  on  drasy  quartz  in  fissure  of  tine-grained  gneitis. 
Cat.  MasM.  Col.,  No.  159;  Rep.  on  Agri.  of  Mass.,  for  1858,  Appendix,  p. 
Izviii. 

1882.    Stilbite.    Chester. 

On  dark-gray  fine-grained  fresh  gneiss;  stout, square  prisms,  «  P  oc. 
00  P  o&,  0  P  with  fiuted  sides  and  slightly  rounded  end;  wine  yellow;  tbe 
single  prisms  graduate  into  openly  radiated  bundles  with  deep  red-br^r.-n 
chabasite,  the  two  growing  together  so  as  to  show  theui  to  have  been 
formed  at  the  same  time.  Also  twinned  tubes  and  cnbo-octahedrons  of 
pyrite,  the  latter  newer  and  one-eighth  of  an  inch  long.  The  fine  speci- 
men from  which  these  notes  were  taken  was  destroyed  in  the  baniiii|[^ 
of  the  Shepard  collection.  It  came  probably  from  the  locality  cited  above 
by  Emmons. 

1882.  Stilbite.     Deertield. 

This  occurs  generally  in  separate  narrow  fissures  with  comparatively 
fresh  walls,  associated  only  with  henlaudite,  chabazite,  calcite,  pyrite, 
and  diabantite,  but  it  is  found  sometimes  resting  on  prehnite.  It  appears 
(a)  in  circular  forms  with  radiated  structure  10  to 20  mm.  in  diameter,  and 
up  to  2  mm.  thick,  either  spread  separately  or  aggregated  so  thickly  as  to 
cover  the  whole  surface,  or  in  small  hemispheres;  Farther  south,  opposite 
Deerfield,  fine  globular  forms  as  large  as  a  marble  rest  upon  the  gashed 
quartz,  and  secondly  (&)  in  small  stout  scopiform  crystals,  oo  P  oo ,  x  Pob  ,0  P, 
of  dull  yellow  color.  The  first  form  occurs  associated  with  calcite,  and 
rarely  chabazite;  the  second  with  heulandite  and  chabazite,  and  I  exam- 
ined a  fiiit  surface  of  the  trap,  4  feet  square,  one-half  of  which  was  cov- 
ered with  ra^liated  stilbite,  at  first  thickly  covering  the  surface,  then 
separating  int-o  distinct  disks,  and  then  quite  suddenly  replaced  along  a 
straight  line  by  heulandite  with  which  was  associated  chabazite,  and 
rarely  the  small  prismatic  crystals  of  stilbite.  A  third  form  of  stilbite 
(c)  is  in  interlaced  crystals  4  mm.  long,  perfectly  pellucid,  with  eren. 
highly  ]>olished  faces  w  P  oo, »  P  x ,  0  P.  Under  the  microscope  the  mineral 
shows  a  fine  rigid  lining  parallel  to  OP,  which  seems  to  mark  lines  of 
growth,  and  has  no  effect  upon  the  polarization.  At  right  angles  to  this 
run  (1)  long  lines  of  flat  water  cavities,  often  negative  forms  in  whole  or 
part,  or  such  forms  many  times  repeate<l  and  indicating  quite  rapid  crys- 
tallization, and  (2)  sharply  marked  lines  of  multiple  twinning,  the  whole 
crystal  being  made  of  fine  plates  which  increase  in  number  from  below 
upward,  new  plates  being  intercalate<l  and  old  ones  obliterated,  as  in  a 
compound  coral.  The  new  plates  sometimes  appear  as  points  and  increase 
upward  with  curved  faces,  and  sometimes  the  old  crystal  develops  a 
P-face  upon  which  the  new  one  is  based. 

ProductB  of  the  decovtpoHtion  of  sHlbite, — Kaolin  (?).  Many  broail  sur- 
faces of  the  trap  are  covered  with  snow-white  stellate  patches  of  stilbite, 
which  show  all  stages  of  the  decomposition  of  the  mineral  into  kaolin  ( ?). 
In  specimens  already  become  snow-white  and  opaque,  the  kaolin  can  be 
seen  under  the  microscope  in  minute  rounded  scales  and  aggregations  of 
these  into  beaded  lines,  which  are  crowded  in  between  the  laminae  of  the 
stilbite,  the  latter  showing  no  signs  of  change,  bnt  remaining  limpid  and 
polarizing  apparently  as  vividly  as  in  the  fireshest  specimen.  In  other 
pieces  where  the  change  is  nearly  complete,  the  mass  shows  only  aggregate 
polarization,  and  only  traces  of  the  stilbite  remain. 

B.  K.  Emerson:  The  Deerfield  dyke;  Am.  Jour.  8ci.,  3d  series,  A^ol.  XXIV, 

P-  ^'^'  uigiiizeo  Dy  VjOOQi>^ 
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1886.  Stilbite.     Mousou. 

From  the  north  end  of  the  Flynt  quarry  in  gneiss.  Incrusting  broad 
surfaces  with  colorless  radiated  needles  and  small  crystals;  also  in  broad, 
laminated,  flesh-colored  mass  filling  a  vein  in  the  northwest  of  the  quarry. 
Small  oolorless-bladed  crystals  in  reticulated  groups  on  chabazit-e. 

1891.  Stilbite.    Orange,  Buckland. 

Orange:  In  broad  flesh-colored  radiations  with  prehnite  on  surfaces  of 
Monson  gneiss  in  the  cutting  east  of  the  station.  Buckland :  In  fissures  in 
gneiss  in  the  quarry  on  the  railroad  near  Shelbnrne  Falls,  with  chabasite, 
uatrolite,  epidote,  and  babingtonite. 

STOLZITE. 
1866.  Scheeletine.    Maubaii  lead  uiiDe,  Soathamptou. 

**  This  mineral  was  handed  mo  for  determination  by  Mr.  Clark,  of  North- 
ampton. He  found  the  few  unknown  crystals  occupying  together  a  cellu- 
lar qnartz  gangue,  nearly  one-half  inch  long  and  three-eighths  of  an  inch 
in  diameter;  right  square  prisms,  imperfectly  terminated  by  acute  hemi- 
liedral  pyramids;  the  faces  are  not  altogether  plane,  presenting  a  dissected 
or  unfinished  appearance.  Color  pale,  wax  yellow,  passing  into  gray. 
The  inner  portions  are  grayish  black,  with  shade  of  blue  with  submetallio 
luster ;  otherwise  the  luster  is  adamantine.  Before  the  blowpipe  it  decrep- 
itates slightly,  melts  easily,  yielding  lead  and  dark- gray  globules  with 
borax  yellow  while  hot  gray  and  opaque  on  cooling;  with  salt  of  phos- 
phonis  yellow  while  hot,  colorless  on  cooling,  with  excess  greenish-yellow 
while  hot,  opaque  to  grayish  when  cold ;  with  NOs  dissolves  with  yellow 
residue,  which  gives  with  metallic  zinc  the  reaction  for  wolframium. 

''As  scheelite  and  cassiterite  occur  in  Chesterfield,  we  may  well  be 
encouraged  to  persevere  in  efi'orts  to  find  tin  in  workable  quantity  not  far 
distant." 

C.  U.  Shepard:  Am.  .Jour.  Sci.,  2d  series.  Vol.  XLI,  p.  215. 

1885.  Stolzite. 

The  specimen  upon  which  Professor  Shepard  made  his  observations  was 
burned  with  his  collection.  The  remaining  specimens  have  passed  with 
the  Clark  collection  into  the  possession  of  Smith  College,  Noi*thampton, 
and  have  the  original  label  of  Mr.  Clark,  with  the  note  that  it  is  the  same 
that  was  submitted  to  Professor  Shepard,  and  determined  by  him  to  be 
scheeletine.  The  best  specimen  contains  several  groups  of  small  crystals, 
3^  by  1^  mm.  in  cross-section,  black,  with  metallic  luster  and  peacock 

tarnish,  which  havesmooth  shining  faces  with  the  form  P  (111),  — « —  (^^)' 

The  prism  has  striation  parallel  to  the  intersection  with  the  pyramid  and 
the  form  agrees  exactly  in  proportion  of  parts  with  the  crystals  from  Zinn- 
wald  (Nanmann,  Pogg.  Ann.,  Vol.  XXXIV,  p.  373,  pis.  3, 8 ;  Quenstedt,  Min., 
p.  499,  fig.  3). 

The  largest  crystals  are  formed  by  the  partial  coalescence  of  several  of 
these  long  square  prisms,  resulting  in  stout  sc^uare  prisms  with  deep  longi- 
tudinal grooves  on  the  prismatic  faces.  Moreover,  these  long  prismatic 
faces  are  built  up  of  smaller  crystals,  which  are  not  only  in  parallel  posi- 
tion, but  are  of  common  size  and  arranged  in  vertical  rows  between  the 
grooves  mentioned  above,  and  they  terminnte  above  and  below  in  sharp 
pyramids,  thus  giving  the  whole  a  peculiarly  ornate  gothic  appearance. 
In  part  the  black  color  extends  to  the  surface  in  these  larger  crystals ;  in 
part,  and  especially  toward  the  end,  they  are  dull  wax  yellow.    The  partial 
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1885.  StoLdta— Continued. 

crystals  preaent  a  greater  complexity  of  form;  the  combinations  P  (111), 

-  ?^  {It  120),  ^^  (K  342).     P  (111),^-"  {X  120),  P  oc  (101).     P  (HI), 

3  P  3 
Poo  (101),  «  P2  (120),  —5-  (ir  131).     P  is  rongh,  as  if  regularly  picked 

with  a  needle  point,  P  oo  smooth,  shining;  oo  P  3  smooth,  ronnded;  P3 
rongh.  The  crystal  showing  the  latter  combination  is  remarkable  for 
showing  00  P  2  holohedral  and  for  a  beautiful  hemihedriam ;  all  the  pin- 
nacles at  one  end  of  the  big  prism  running  out  in  P,  00  P ;  on  the  other 
end  in  P  alone,  with  two  opposite  faces  so  developed  that  the  pinacles  all 
end  chisel-shaped.  It  shows  thus  the  same  development  as  Naumann  (loc. 
cit.,  iig.  10,  fig.  4;  Quenstedt,  Min.,  p.  499),  and  isolated  crystals  of  this 
form  also  occur,  which  have  oo  P  2  hemihedral  and  all  the  faces  developed 
in  the  same  relative  proportion  as  in  Naumann's  lig.  10. 

The  large  crystals  are  coated  by  a  great  number  of  minute  reddish- 
yellow  crystals,  which  sometimes  form  a  crust  upon  them,  which  on  ground 
of  imperfect  blowpipe  diagnosis  were  thought  to  be  vanadinite  by  Profes- 
sor Shepard.  They  are  in  parallel  position  with  the  larger  crystal,  and  a 
careful  examination  with  a  strong  lens  shows  that  they  have  the  same  crys- 
talline form — the  ground  pyramid  with  a  rounded  trito  prism.  They  are, 
therefore,  a  second  generation  of  stolzite  or  a  later  incrustation  of  wolf- 
enite.  With  the  common  isomorphism  and  common  occurrence  of  the  two 
species,  it  is  not  easy  to  say  which  is  the  fact.  The  reddish-yellow  color  18 
that  of  the  later  wulfeuites  of  the  locality. 

There  is  a  speciuien  from  Loud vi He  iu  the  Clark  collection,  nearly  a  deci- 
meter square,  of  a  massive  black  mineral,  very  heavy,  with  conchoids! 
fracture,  pitchy  luster,  resembling  black  pitohstone  or  pitchblende. 

It  is  delicately  veined  with  white  cerussite,  and  on  the  reverse  side  rous 
out  into  the  quartz  in  stout-square  prisms  much  like  those  of  stolzite,  which 
the  mineral  resembles  strongly.  It  is  labeled  by  Mr.  Clark  "  marasmolite, 
Professor  Shepard  thinks,  or  perhaps  copper  glance,'-  and  on  a  separate 
label  '^  black  cerussite, '^  but  it  proves  on  analysis  to  be  stolzite. 

SULPHUR. 

1818.  Sulphur.    Conway,  Shelburiie,  and  Warwick. 

On  mica-slate. 

E.  Hitchcock:  (4eol.  Deerrteld;  Am.  Jour.  Sci.,  1st  series,  Vol.  I,  p.  114. 

1823.  Sulphur. 

Pulverulent;  perhaps  from  decomposition  of  some  sulphuret. 
•  E.  Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  230. 

1824.  Sulphur.  Gummington. 

In  the  singular  mineral  discovered  by  Dr.  Porter  (cummingtouitp, 
Dewey).  Also  Middlefield  and  Chester  (Emmons)  iu  rock  with  bright- 
green  mica. 

C.  Dewey:  Cieol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  54. 

1882.  Sulphur.  Northfield. 

In  cavities  in  decomposing  pyrite  layers  iu  hornbleudic  gneiss  on  shnq) 
east  slope  of  Trowbridge  Hill,  on  north  line  of  State,  in  minute  crystals. 

1883.  Sulphur.     Leverett. 

In  hornblende-schist  in  drusy  cavities  lined  witli  beautiful  minnte 
crystals. 

1895.  Sulphur.     Hatfield.  Digitized  by  GoOglc 

At  the  lead  mine  in  small  globules  on  altered  galena. 
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TALC. 
1818.  Steatite.    Sliatesbury. 

(Localities  said  to  be  ^iveu  on  map  wbick  ivccompanied  the  article  in 
first  and  second  editions  of  this  volume  (»f  the  Journal .  1>ut  not  the  later 
ones.    I  have  not  seen  it.) 

Indian  pots,  pipes,  etc. 

E.  Hitchcock:  Geol.  Deerfi«ld  dyke;  Am.  .Jour.  Sci.,  1st  series.  Vol.  I, 
p.  113. 

1818.  Soapstone.    Southamptou  lead  mine. 
At  670  feet  in  on  the  tunnel. 

"  Beautiful  green  soapstone,  very  compact,  but  rather  softer  thiiu  that 
kind  used  for  inkstands. '' 
A.  Eaton:  Am.  Jour.  Sci.,  Vol.  I,  p.  138. 

1820.  Soapstone.    Middlefield. 

Discovered  by  E.  Emmons. 

Professor  Dewey :  Ibid.,  Vol.  II,  p.  236. 

1821.  Soapstone,  magnesian  stone.    Middlefield. 

^'A  quarry  of  this  species  of  stone  at  Plainfield,  in  the  west  of  Hamp- 
shire, has  been  wrought  to  a  considerable  extent.  I  have  seen  a  house 
faced  with  it  in  Northampton.''  (On  Round  Hill,  occupied  )>y  Clark 
Institute.     Should  be  Middlefield.     See  1826,  below.) 

Dwight's  Travels,  Vol.  1,  p.  34. 

1821.  Steatite.    Loudville,  with  barite. 

Cleaveland's  Min.,  Vol.  I,  p.  437. 

1822.  Crystalline  steatite.    Middletield. 

C.  Dewey :  Am.  Jour.  Sci.,  1st  series,  Vol.  IV,  p.  274 ;  Vol.  V,  p.  249. 

1823.  Crystalline  steatite. 

Ibid.,  Vol.  VL  p.  334. 

The  above  citations  refer  to  crystals  of  serpentine  after  olivine;  see 
Chrysolite. 

1823.  Steatite. 

Southampton  (Cleaveland).    Middlefield,  in  steatite  (Dewey).    Pelham, 
Rowe.     Cummington  (J.  Porter).     New  Salem,  bed  in  gneiss. 
E.  Hitchcock :  Geol.  Conn.  River;  ibid,  p.  228. 

1824.  Steatite. 

Middlefield,  white,  green  white,  deep  green,  large  folia.  Chester,  brown 
talc  forming  veins  in  mica  slate  (Emmons).  Large  bed  2  miles  east  of  tlie 
meetinghouse;  extensively  quarried  and  transported  to  Boston  as  free- 
stone.   Also  at  Worth ington. 

C.  Dewey :  Geol.  Berkshire  County ;  ibid.,  Vol.  VIII,  p.  51. 

1825.  Steatite.    Zoar. 

In  serpentine. 

Robinson's  Cat.,  p.  78. 

Zoar  is  a  village  in  Charlenioiit.   The  soapstone  is  across  the  line,  in  Rowe. 

1826.  Soapstone. 

"The  house  on  Round  Hill,  in  Northampton,  mentioned  by  President 
Dwight,  is  built  of  soapstone— not  from  Plainfield,  where  the  rook  does 
not  occur,  but,  as  the  owner  informed  me,  principally  from  Midd^efieklj'L 

J.  Porter:  Min.  Not  ;  Am.  .lour.  Sci.,  Ist  series.  Vol.  X,  p.  19. 
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1827.  Talc  in  steatite.     Cummiugton. 

Oue-balf  mile  north  of  Hubbard's  leather  inauufactory. 

A.  Nash:  Lead  mines  of  Hampshire  County;  ibid.,  Vol.  XIT,  p. 260. 

1828.  Steatite.    West  Granville. 

(lood  bed  1  or  two  miles  southeast  of  meeting-house. 
E.  Hitchcock :  Ibid.,  Vol.  XIV,  p.  222. 

1832.  Steatite. 

Rowe,  white  and  deep  green.     Shutesbury,  south  part.    Wendell,  sontb 
part.    New  Salem,  2  miles  east  of  village. 
Not  so  good  on  east  as  on  west  side  of  river. 
E.  Hitchcock:  Geol.Mass.;  ibid.,  Vol. XXII,  p.  32. 
(The  Wendell  occurrence  is  a  large  bowlder  northwest  of  Lock.s  Poncl.^ 

ia33.  Steatite. 

Middletield,  northeast  part;  one  of  the  finest  beds  in  the  State;  con- 
tains dolomite.  Blandford,  wrought.  Granville,  two  1>ed8.  Zoar,  two 
varieties — white  and  deep  green.     Rowe,  two  varieties. 

E.  Hitchcock:  Geol  Mass., p.  32. 

1835.  Steatite.    Middlefleld. 

Mr.  William  *H.  Butler  has  jnst  opened  a  new  quarry  tb<^re. 
Ed.  note :  Am.  Jour.  Sci.,  Vol.  XXVII,  p.  382. 

1835.  Steatite,    l^owe,  Zoar,  Middletield,  Granville,  Shntesbury,  New 
Salem. 

In  gneiss. 

E.  Hitchcock :  Geol.  Mass.,  p.  357. 

1841.  Steatite.    Above  localities. 

Middlefield,  delicate  green.     ITie  variety  of  t«lc  called  uacrite,  one- 
half  mile  west  of  the  meetinghouse;  in  talcose  slat«. 
Ibid.,  pp.  610.  613. 

1844.  Steatite.    Above  localities. 

E.  Hitchcock :  Ex.  Geol.  Map. 

1876.  Talcite.    Rowe,  Chester,  Zoar. 

C.  U.  Shepard;  Cat.  of  Min.  within  75  miles  of  Amherst. 

1891.  Steatite.    Bichmond,  F.  H.    Harrises  quarry. 

In  beautiful  coarse  radiated  mabsea  and  in  largo  amount,  derived  from 
the  alteration  of  the  anthophyllite  (gedrite)  described  on  page  86.  It  is 
quarried  extensively  and  carried  to  Athol,  where  it  i.s  worked. 

TBTRAHEDRITB. 
1835.  O-ray  copper 

'^  I  have  seen  a  specimen  from  Brim  field;  I  infer  that  it  originated  ft'om 
gneiss.'' 
E.  Hitchcock:  Geol.  Mass.,  p.  399. 
Doubtful  occurrence. 

TH0M80NITE. 

1841.    See  Natrolite. 

TITANITE. 

1824.  Silico-calcareous  oxide  of  titaxiium.    Chester. 

Imperfect  prisms,   light   brown,  with  augite  and  actinolite;    also   in 

syenite.  '  uigrazeo  oy '^ww^i^ 

E. Emmons:  Loc.  Min.;  Am.  Joiir.  Sci.,  1st  series,  Vol.  VII,  p. 254. 
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1824.  Silico-calcareons  oxide  of  titanium.    Middlefield. 

Imperfect  prisms,  rather  lighter  colored,  but  much  resembling  that  of 
Brattleboro,  Vt. 
C.  Dewey :  Geol.  Berkshire  County;  ibid.,  p.  58. 

1835.  Sphene. 

Middletield  and  Chester,  iu  hornblende  slate.    }*e1ham,  in  gneiss. 
E.  Hitchcock :  Geol.  Mass.,  pp.  381,  398. 

1841.  Sphene. 

In  horublende-slate  in  Middlefield  and  Chester. 
Ibid.,  p.  624. 

1844.  Sphene.     {Butilus  obliquus.)    Pelham. 

J.  D.  Dana :  Bys.  Min.,  p.  421. 
1876.  Titanite.     Pelham,  Belchertowii,  Chester. 

C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst  College,  p.  X. 

1882.  Titanite.    Pelham, 

Rare,  iu  pale-yellow  to.chocolat«-colored  crystals,  1  mm.  to  5  mm.  in 
length;  iu  specimens  of  feldspar  labeled  albite  by  Professor  Shepard  in 
Amherst  College  collection ;  also  iu  the  common  gneiss  2  miles  north  of 
the  asbestos  mine  in  flat,  well-formed  crystals,  and  in  small  grains  every- 
where in  Monson  gneiss. 

1892.  Titanite.    Pelham. 

Honey-yellow  crystals  (G.  =  3.541,  Pirsson).     Chester,  witli  diappore. 
E.  S. Dana:  Sys.  Min.,  p. 715. 

TOPAZ. 

1824.  Topaz (?).    Middlefield,  Chester. 

Middlefield :  Small  crystals  iu  serpentine ;  some  prismatic  and  tetrahe- 
dral,  yellow,  brittle,  H.  >  7 ;  lying  loosely  among  disintegrated  mineral. 

Pycnite  (subspecies) ;  Chester :  In  gueiss  bowlders ;  bluish-green,  6-Bided 
prisms  terminated  by  planes,  and  angles  trnncated ;  imperfectly  foliated 
perpendicular  to  the  axis;  luster  of  lateral  planes  vitreous;  infusible;  sp. 
gr.  toward  4;  less  hard  than  beryl,  which  it  resembles;  largest  crystal  1^ 
by  li  inches;  several  at  times  united  parallel  to  each  other  (Emmons). 

C.  Dewey:  Geol.  Berkshire  County;  Am.  Jour.  Sci.,  1st  series,  Vol.  VIII, 
p.  40. 

[Not  elsewhere  rited;  the  iirst  probably  quartz,  the  second  was  proba- 
bly apatite.] 

1825.  Pycnite. 

In  detached  pieces  of  gneiss  resembling  l>eryl. 
Robiuson's  Cat.,  p.  42. 

1825.  Topaz  (?).    Goshen. 
See  Beryl. 
E.  Hitchcock:  Ibid.,  Vol.  IX,  p.  180. 

TORBERNITE. 

1879.  Torbernite.    Chesterfield  Hollow. 

Associated  with  spodumene  and  resulting  from  change  of  zircons  con- 
taining uranium. 
A.  A.  Julien:  Spodumene  and  its  alterations;  Ann.  N.  Y.  Acad.  Sci.rand 

Arts,  Vol.  I,  p.  354.  uigmzeo  oy  ^^vJOglC 
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TOURMALINE. 
1811.  Tourmaline.    Gosbeii. 

Lately  discovered  on  estate  of  Mr.  Weeks,  of  thin  city,  to  wliom  we  are 
indebted  for  the  discovery.  ^  (Short  description.) 
Dr.  Brnce :  Brace's  Jour.,  Vol.  I,  p.  123. 

1818.  Schorl,  black.    Pelbain,  Sbutesbury,  Orange. 

E.Hitchcock:  Geol. Deerfield ;  Am.  Jonr. Sci.,  iHt  series,  Vol. I, p.  114. 

1819.  Tourmaline.    Chesterfield. 

Notes  on  locality.    Discovered  by  Dr.  Hunt. 
On  tonrmalines,  etc.,  at  Chesterfield. 
Col.  G.  Gibbs :  Ibid.,  Vol.  I,  p.  848. 

1822.  Tonrmaline.    Plainfield. 

Good  crystals  in  quartz. 

Dr.  J. Porter:  Ed. note;  ibid., Vol. IV, p. 55. 

1824.  Tonrmaline.    Gummiugton. 

Black  in  milky  quartz ;  nncomnionly  fine. 
J.Porter:  Loc.Min.;  ibid.,  Vol.  VII, p. 252. 

1824.  Schorl,  blue.    Norwich  (now  HoiitingtoD). 

Near  white  rocks  one-half  mile  west  and  visible  from  Pitchers  Bridge 
in  coarse  granite. 
£. Emmons:  Loc.Min.;  ibid., p. 254. 

1824.  Tonrmaline.    Middlefield,  Chester,  Norwich. 

In  granite  veins  in  mica-schist. 

Indicolite  and  g^een  tourmaline  in  vein  of  granite  in  mica  schist  with 
silicions  feldspar  (albite),  beryl,  prismatic  mica,  green  feldspar,  and  rose 
quartz.  One  green  crystal  2  inches  long  and  blue  inside;  2  miles  sonth of 
meetinghouse  in  Chester  (Emmons). 

C.Dewey:  Geol. Berkshire  County ;  ibid..  Vol.  Vin,p.42. 

1824.  Schorl    Pelham. 

In  large  masses  not  regularly  crystallized,  but  exhibiting  a  crystalline 
tendency.     (At  asbestos  quarry.) 
C.U.Shepard:  Loc.Min.;  ibid., p. 235. 

1820.  Tonrmaline.    Worthington. 

Well  crystallized,  radiated,  glassy,  black,  of  great  elegance.    Plainfield. 
J.  Porter :  Min.  Not. ;  ibid.,  Vol.  X,  p.  18. 

1827.  Schorl    Williamsburg. 

In  veins  of  granite  in  mica  slate  and  in  granite  lying  contiguous  to 
mica  slate ;  terminated.    Chesterfield.    Frequently  stellated. 
A.Nash:  Lead  mines  of  Hampshire  County;  Ibid.,  Vol.  XIT,  p. 259 

1828.  Tonrmaline.    Chesterfield. 

"The  vein  has  been  laid  open  10  to  12  feet  in  length.    I  found  Mr.  Clark 
the  proprietor,  very  accommodating  and  reasonable  in  his  charges  for 
minerals.    He  will  pack  boxes  for  gentlemen  at  a  distance  who  request  it." 

E.Hitchcock:  Loc.Min.;  ibid., Vol. XIV, p. 215. 

1828.  Tonrmaline.    Norwich  (now  Huutington). 

Near  whetstone  quarry  on  west  slope  of  Walnut  Hill. 
Fine  black  schorl  crystals  1  to  2  inches  long  and  completely  covering  the 
convex  side  of  a  mass  of  mica-schist  a  foot  long  and  10  inches  wide. 
E. Hitchcock:  Ibid., p. 220. 

Digitized  by  VjOOQ IC 
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1829.  Tourmaline,  green.    Chesterfield. 

Analysis  by  Gmelin ;  greeu  variety ;  sp.  gr.,  ;^.102. 

BO, 3.88 

SiOi 33.80 

AI2O3 39.61 

VezOs 7.31 

MnO, 2.88 

NaO 4.95 

Loss 78 

98. 33 
Ibid.,  Vol.  XV,  p.  389. 

1835.  Tourmaline.    Ohesterfield. 

The  yein  is  about  1  foot  in  width;  crystals  small,  rarely  perfect,  deeply 
striated,  much  carved  often,  and  rifted  by  cross  seams  into  which  the 
quartz  is  thrust;  green  crystals  with  red  center,  especially  in  quartz; 
single  crystals  in  albite  often  pure  red  or  greeu. 

C.  U.  Shepard ;  Min.,  Vol.  II,  2d  ed.,  p. 245. 

1841.  Tourmaline.    Chesterfield. 

Many  crystals  are  in  a  state  of  internal  disintegration ;  the  interior  is 
then  often  found  in  a  fibrous  state. 
Teschemacher :  Host.  Jonr.  Nat.  Hist.,  Vol.  IV,  p.  36. 

1841.  Acmite?    Chester. 

E.  Hitchcock:  Geol.  Mass.,  p.  614;  also  No.  2180  in  Cat.  of  State  Col., 
p.  815,  and  No.  120,  under  '<  Talcose  slate,''  in  Final  Cat.  of  State  Col.  Sixth 
Ann.  Rep.  Mass.  Board  of  Agri.,  App.,  p.  xlv,  1858. 

(Referred  with  doubt  to  acmite,  but  finally  catalogued  as  hornblende. 
It  is  the  black  hexagonal  tourmaline  from  the  north  emery  mine.) 

1841.  SchorL    Tourmaline. 

Not  common  in  mica-slate;  one  large  slab  fonnd  in  Norwich  with  crys- 
tals standing  out  upon  the  surface  of  the  size  of  a  goose  quill;  generally 
acuminated.  Almost  every  variety  found  in  the  granite;  full  description 
given.    Common  schorl,  Pelham. 

E.  Hitchcock :  Geol.  Mass.,  pp.  606,  637,  702. 

(The  above  slab  is  in  the  Amherst  collection.) 

1844.  Tourmaline.     (Tunnalus  rhombohedrn^,)    Chesterfield,  Gosben. 

J.  D.  Dana:  Sys.  Min.,  p.  389. 

1852.  Tourmaline,    (i^oshen. 

Regular  twins;  prisms  crossing  at  right  angles;  rare;  a  similarity  in 
composition  has  been  observed  between  the  tourmaline  and  the  rock  which 
incloses  it;  e.  g.,  rnbellite  in  lepidolite;  soda-tourmaline  in  albite. 

C.  U.  Shepard :  Min.,  3d  ed.,  p.  221. 

1860.  Tourmaline. 

Zn  Chesterfield  in  Massachusetts  kommen  griine  Tourmaline  mit  rotben 
Kernen  in  Topaz  vor.     (Error.)    Seyfert  und  Sochting  (A.  A.  O.,  p.  206). 
Sochting:  Einschliisse  von  Mineralien,  p.  199. 

1865.  Tourmaline.    Chester  emery  mine. 

Highly  prevalent  throughout  the  whole  vein,  especially  in  North 
Mountain;  more  frequent  near  sides  of  vein;  at  some  places  iuterlami- 
nated  through  its  entire  mass.  Crystals  often  several  inches  long,  fascic- 
ular and  radiating;  longer  axis  conforming  to  the  bedding;  six-sided, 
unterminated,  brownish  black.  uigmzea  oy  ^vjv^v^-a:  i^ 

C.  U.  Shepard;  Report  Chester  emery  mine,  p.  11. 
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1866.  Radiated  tourmaline.    Warwick.    Grace  Moautaiu. 

C.  U.  Shepard:  Am.  .lour.  Sci.,  2d  aeries,  Vol.  XLII,  p.  248. 

1866.  Tourmaline.    Chester. 

With  emery,  as  at  Nazos. 
J.  L.  Smith:  Ibid.,  p.  92. 

1876.  Tourmalinite,  indicolin,  mbellin. 

Toormalinite :  Black,  Pelham;  green,  Chesterfield,  Goshen;  bine  (indi- 
colin),  Goshen,  Chester;  red  (rubellin),  Chesterfield,  Goshen. 
C.  U.  Shepard:  Cat.  of  Min.  within  75  miles  of  Amherst,  p.  6. 

1882.  Tonrmaline.    Northfield,  Brush  Mountain. 

Abundant  crystals;  termination  R,~  ^  R. 
W.  £.  Webster's  collection;  Northfiold. 

1883.  Tourmaline.    Pelham,  at  the  asbestos  mine. 

Masses  of  black  tourmaline  occur  10  to  20  inches  across,  which  afford  at 
times  very  large  imperfect  crystals  4  to  8  inches  in  length,  and  quite 
fre<iuently  fine,  small,  perfectly  terminated  specimens  showing  the  two 
flat  rhombohedra  and  uniformly  a  small  brilliant  0  P  face.  These  break 
out  of  the  compact  masH  of  the  same  mineral,  but  a  film  of  a  comjiact  tale- 
like mineral  surrounds  the  termination;  also  small  crystals  of  a  deep  red- 
brown  occur.  The  mineral  also  forms  curious  micropegmatitic  inter- 
growths  with  the  basic  feldspars. 

1885.  Tourmaline.    Huntington. 

At  the  new  opening  for  spodumene  on  Norwich  Hill  only  black  tourma- 
line was  found,  and  that  was  not  abundant.  One  great  crystal  17  inches 
long,  4.7  inches  across  at  the  large  end,  is  nearly  cylindrical  for  two- 
thirds  its  length  and  then  tapers  in  the  last  third  to  a  rude  point,  as  if  a 
large  hand  had  rudely  molded  it,  the  deep  imprint  of  the  fingers  remain- 
ing at  the  other  end.  It  is  terminated  by  0  P,  the  edge  of  which  is  replaced 
by  the  small  faces  of  a  fiat  rhombohedron. 

1891.  Tourmaline.    Chesterfield. 

Crystals  of  tonrmaline  If  inches  across  and  4  inches  long,  mottled  green 
and  blue  outside,  deep  green  on  the  inside.  From  Mflcomber*s  ledge;  and 
the  finest  from  this  locality  are  in  the  collection  of  Columbia  College. 
They  were  collected  by  Mr.  A.  A.  J u lien. 

1891.  Tourmaline.    Chester. 

Quite  fine  black  doubly  terminated  crystals  1  inch  long,  short  and  stout 
like  those  from  Monroe,  Conn.  In  coarse  chlorite  schist  in  railroad  cut- 
ting near  village. 

1894.  Tourmaline.    Chester. 

The  radiated  and  fasciculi te-like  tourmaline  occurs  finely  at  the  new 
mine  just  across  the  road  and  river  to  the  north  of  the  old  mine.  I  have 
reexamined  the  mineral  and  find  its  prisms  measure  60^'. .  It  is  uniaxial 
and  deep  emerald  green  by  transmitted  light.  A  chemical  examination 
made  by  Mr.  Arthur  J.  Hopkins,  instructor  in  chemistry,  gave  silica  32.90 
and  a  strong  test  for  boron.  This  examination  was  made  because  the  min- 
eral has  recently  been  called  hornblende  again,  which  it  much  resembles 
in  the  smooth  facoK  and  hexagonal  form  of  the  prisms. 

1894.  Tonrmaline.    >'orthfield. 

An  interesting  locality  has  recently  been  opened  by  blasting  by  Mr. 
C.  H.  Webster,  of  Nortlifield.  Leaving  the  gulf  road  at  school  No.  6,  and 
going  east  a  half  mile  on  the  Erving  road,  and  then  south  a  fourth  of  a 
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1894.  Tourmaline — Oontinued. 

mile,  the  crystftls  are  found  in  a  quartz  vein  whicU  lies  in  the  line  of  the 
great  Northfield  fault.  The  crystals  are  10  to  20  mm.  wide  and  the  longest 
about  8  cm.  long.  They  are  inclosed  in  white  quartz  and  are  much  broken 
and  recemented.  They  show  the  crystalline  faces  oo  R  2,  oo  R  j,  x  R, 
—  iR,— 2R. 

1894.  Tourmaline.    Warwick. 

.  High  up  on  Mount  Grace  in  hornblende-schist  the  mineral  occurs  abun- 
dantly in  radiating  groups  about  an  inch  across  of  shining  black  striated 
needles.  It  occurs  also  diverging  in  both  directions  from  a  plane  which  is 
only  marked  by  a  lino  of  fine  black  grains  and  from  which  the  needles  go 
out  at  right  angles..  The  tourmalines  have  often  absorbed  all  the  iron 
from  the  surrounding  rock,  and  a  fine  granular  quartzite  slightly  tinted 
by  epidote  remains. 

TRBMOLITE. 
See  Zoisite,  1818,  and  Ainphibole,  1835. 

TRIPHYLITE. 

1850.  Stanrotide.    Norwich  (now  Huntington). 

Spodnmene  locality  on  farm  of  C.  Hartwell.    Black,  semimetallic  Inster; 
crystals  1|  inches  in  breadth.    New  crystalline  form. 
J.  D.  Dana:  Am.  Jour.  Sci.,  2d  series,  Vol.  X,  p.  121. 

1851.  Phosphate  of  iron,  manganese,  lithia.    Norwich. 

In  quartz  with  spodumene;  crystals  one-fourth  to  above  an  inch  in 
length.  At  first  supposed  to  be  black  stanrotide,  with  which  it  is  isomor- 
phors ;  differs  from  triphyline  in  absence  of  cleavage. 

J.  D.  Dana:  On  the  physical  and  crystallographical  characters  of  the 
phosphate  of  iron,  manganese,  and  lithia  of  Norwich;  Ibid.,  p.  101. 

1851.  TriphyUte.    Norwich. 

Chemical  examination.     Sp.  gr.  2.876. 


No.  1.    '    No.  2. 


PO5 1  41.35 

FeK)« I  27.36 

MuO, ;  24.70 

AlfOg Trace. 

LiO I  2.27 

OaO '  J.97 

M  gO Trace. 

H,0 2.07 

100. 01 


44.04 

26.02 

23.30 

Trace. 

2.20 

1.61 

Trace. 

2.07 


100.14 


BO,3R,03,3POo. 

W.  J.  Craw :  Chemical  examination  of  a  phosphate  of  iron^  manganese, 
and  lithia  from  Norwich,  Mass. :  ibid.,  ^''ol.  XI,  p.  99. 

1862.  TripUte  (alluaudite?).    Norwich. 

Figured  and  angles  given;  considered  monoclinic;  described. 
C.   U.  Shepard:  On  the  triplite  (alluaudite)  of  Norwich;  Proc.  Am. 
Assoc.  Adv.  Sci.,  Vol.  ^'I,  p.  2.S4. 

Triplite.    Norwich. 

The  crystals  are  referred  by  Shepard  to  the  monoclinic  system ;  angles 
given. 

The  above  article  noticed  in  Am.  Jour.  Sci.,  2d  series,  Vol.  XV,  p.  445. 
Editor's  not*.    The  reviewer  defends  the  rhombic  crystallization  of  the 

mineral.  uigmzeo  oy  v_jv^v^'iiv. 


1853. 


172  A  MINERALOGICAL   LEXICON.  [bull.!* 

185.'3.  Triphyline,    Norwich. 

The  tripbyline  on  alteration  loses  its  alkali  takes  up  water  and  oxygen, 
the  iron  and  manganese  become  peroxides.  The  mineral  from  Norwich  ia 
of  this  kind. 

Heientific  intelligence;  Am.  Jour.  Sci.,  2d  seriee,  Vol.  XV,  p.  44.5. 

1854.  Phosphate  of  iron  and  manganese. 

First  observed  by  Dr.  E.  Hitchcock,  jr.,  and  Mr.  Hartwell.    Analysis; 
considered  it  an  altered  mineral. 
J.  W.  Mallet:  Ibid..  Vol.  XVIII,  p.  33. 

1862.  Triphyline.    Norwich. 

The  center  of  some  of  the  altered  crystals  is  found  to  be  green  and  dis- 
tinctly cleavable  and  to  be  triphyliue—fts  first  identification  in  this 
country. 

G.  T.  Brush:  Ibid.,  Vol.  XXXIV,  p.  402. 

1879.  Triphylite.    Norwich. 

Analysis  of  the  unaltered  interior  of  a  crystal.    Color  grayish-green ;  sp. 

gr.  3.534. 

...  _  .  .  ^ 

No.  1,       No.  2.       No.  3.   I 

P,0» I  44.72  44.80  44.76    i 

FeO 26.40  26,40  26.40 

MnO 17.87  17.80  17.84 

CaO .16  .33          .24    , 

,    MgO I  .49  .45          .47 

.     Li,0  j  0.37  9.34  9.36 

'    Na,0 '  .32  .38          .35 

I    E/> .53  .30          .42    , 


90. 86        99. 80       99. 84 


Li  Fe  PO^. 

8.  L.  Penfield:  Chemical  composition  of  triphylite;  ibid.,  3d  series. 
Vol.  XVII,  p.  226. 

1891.  Triphylite.    Huutington. 

Most  of  that  from  Huntington  is  altered  to  the  center  by  the  peroxida- 
tion of  the  manganese  and  iron  and  the  removal  of  most  of  the  lithia.    Fine  ' 
large  crystals  are  sometimes  found  attached  laterally  to  large  spodumene 
crystals. 

URACONITE. 

1852.  Uranochre.    Chesteriield. 

C.  U.  Shepard:  Min.,  M  ed.,  p.  144. 

1879.  Uranochre.    Chesterfield  Hollow. 

In  fissures  in  spodumeue  resulting  from  change  of  autunite  and  torbemite. 
A.  A.  Julien :  Spodumene  and  its  alterations,  p.  354. 

ITRANITE. 
See  Autunite. 

VANADINITE. 
1866.  Vanadinite.    Mauhan  lead  miue,  Southampton. 

The  very  rare  crystals  of  stolzite  are  at  times  partially  incrusted  by  a 
red-brown  somewhat  botryoidal  mineral,  which  affords  the  blowpipe 
reaction  of  vanadinite,  though  the  quantity  employed  in  the  trial  did  not 
permit  a  complete  verification  of  this  inference.'*  ^OOQl 

C.  I'.  Shepard :  On  tlie  schcelotine  at  the  Southampton  lead  nojie^  Am. 
Jour.  Sci.,  2d  series,  Vol.  XLI,  p.  215. 
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1885.  Vanadinite. 

A  carefal  examination  of  the  reddish-yellow  ctaste  npon  the  original 

specimen  of  stolzite  in  the  Clarke  collection  in  Smith  College  shows  that 

00  P3 
they  are  made  up  of  quadratic  crystals  P  (111)  — n""  i^  ^^O)  of  stolzite  or 

wulfenite ;  probably  the  latter. 

VERMIOULITE. 

See  Jefferittite. 
1882.  Dlabantite-vennicnlite.    Deerfield.     Oheapside  Railroad  cut- 
ting, in  trap. 

The  steps  of  the  process  by  which  the  diabantite  changes  to  a  vermioa- 
lite  are  given  above  under  Diabantite.  The  material^  although  quite 
characteristic,  hardly  requiren  a  separate  specific  name. 

B.K. Emerson:  The  Deerfield  dyke  and  its  minerals;  Am.  Jour.  Sci.^Sd 
series,  Vol.  XXIV,  p.  201. 

VESUVIANITE. 
1824.  Idocrase. 

Hyacinth-red;  luster  vitreous;  fracture  uneven  (Emmons).  Imperfect 
crystals,  sometimes  nearly  one- fourth  of  an  inch  in  diameter;  prism  termi- 
nated by  low  pyramids.  Chester,  with  actinolite,  epidote,  chlorite;  also 
Worthington  (Emmons). 

C.  Dewey:  (leol.  Berkshire  County ;  Am.  Jour.  Sci.,  Ist  series,  Vol.  VIII, 
p.  44. 

Doubtful  occurrence. 

VILLARSITE. 

1882.  Villarsite.    Pelbaui. 

Much  of  the  chrysolite  at  thd  asbestos  mine  has  lost  its  disseminated 
ore,  become  hydrated,  and  exactly  resembles  this  mineral.  It  has  a  pale 
olive-green  color,  becomes  friable,  and  the  graius  are  softer  than  olivine. 

YIVIANITE. 

1883.  Vivianite.    Hadley. 

In  the  insect- bearing  leaf  beds  which  crop  out  in  the  east  bank  of  the 
Connecticut  Kiver  100  rods  above  the  bridge  over  the  Fort  River,  near  its 
mouth.  These  leaf  beds  are  cross  sections  of  old  beds  of  the  Fort  River. 
The  vivianite  occurs  as  a  replacement  of  leaf  stems,  and  disseminated  in 
the  fine  sand  in  quite  large  patches.    It  often  coats  the  wings  of  insects. 

WAJ). 
1820.  Oxide  of  •manganese.    Deertield,  Leverett. 

E.  Hitchcock :  Am.  Jour.  Sci.,  1st  series.  Vol.  II,  p.  374. 

1823.  Oxide  of  manganese.    Leverett. 

In  alluvial  soil  forming  a  bed  5  or  6  inches  thick  a  few  inches  below  the 
surface;  granular.     Deerfield,  crusts  on  quartz  and  mica-slate. 
E.Hitchcock:  Geol.  Conn.  River;  ibid.,  Vol.  VI,  p.  235. 

1833.  Oxide  of  manganese.    Leverett,  Whately,  Conway.-^  t 

Up  to  1  foot  thick.  uigiiizeo  oy  VjOOglC 

E.  Hitchcock :  Geol.  Mass.,  p.  123. 
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1841,  Oxide  of  manganese  or  wad. 

Dog  deposit  in  lieverett,  Whately,  Conway ;  sometimet  ap  to  1  foot  thick. 
Ibid.,  p.  318. 

1876.  Wad.    Leverett  lead  mine. 

As  dendrites  and  as  aggregates  in  cavities  of  minute  black  shining  scales, 
which  in  a  few  days  lost  their  high  luster  and  sank  into  a  brownish-black 
powder  having  the  properties  of  common  wad. 

1882.  Wad.    Deerfield. 

Ocenrs  scattered  over  much  of  the  prehnite  in  dots  often  massed  together 
over  a  surface  otherwise  clean,  in  long  diamond  shapes^  the  shadows  of 
elongated  calcite  scalenohedra  which  have  disappeared. 

B.  K  Emerson :  The  Deerfield  dyke;  Am.  Jour.  Sci.,  3<1  series, Vol.  XXIV, 
p.  351. 

WASHINGTONINE. 
1876.  Menaccanite  var.  washingtonin.    Chester. 

C.  U.  Shepard.    Cat.  of  Min.  within  7.5  miles  of  Amherst,  p.  7. 

WA8HINGTONITE. 
See  Meoaccanite. 

WERNEBITE. 

1824.  Scapolite.    Chester. 

C.  Dewey.     (See  Zoisite,  1824.) 

1825.  Scapolite.    Charlemont. 

.1.  Porter.     (See  Zoisite,  1825.) 

1826.  Scapolite.    (Toshen. 

J.  Porter.     (See  Zoisite,  1826.) 

1835.  ScapoUte.    Westfield. 

C.  U.  Shepard.     (See  Oligoclase;  1835.) 

Is  a  coarse  granular  plagioclase  near  oligoclase.  Specimen  preaerved 
in  Mass.  State  Col.,  Sec.  XIII,  No.  32.  Cat.  in  Mass.  Agri.  Rep.  1859, 
App.,  p.  xlvi. 

1841.  ScapoUte.    Chester. 

E.  Hitchcoclc :  Final  Rep.,  p.  606.     (See  Zoisite,  1824.) 

1841.  Scapolite  or  petatite. 

E.  Hitchcock:  Final  Kep.,  p. 618.     (See  above,  1835.) 

1844.  Scapolite.    (Scapohi8  pyramidalis,)    Chester. 
J.  D.  Dana:  Sys.  Min.,  p.  357. 

WULFENITE. 

1811.  Molybdate  of  lead.    Loiidville. 

Description. 

Wm.  Meade :  Bruce's  Jour.,  Vol.  I,  p.  151. 

1823.  Molybdate  of  lead.    Above  quoted. 

E.  Hitchcock:  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series.  Vol.  VI, 
p.  234. 

1835.  Tellow  lead  ore.     Pyramidal  lead  baryta.    Loudville. 

C.*t^"shepard,  Min.,  Part  II,  Vol.  II,  p.  285.       "'9' "^°  ^^  GoOglc 
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1886.  Wnlfenite. 

Wa«  obtained  in  considerable  abundance  at  the  last  opening  of  the  mine 
at  Loudville.  The  finest  snite  of  crystals  in  the  Clark  collection  in  Smith 
College. 

Color  smoke  gray,  lemon  yellow,  orange  yellow  to  yellowish  red.  The 
gray,  yellow,  and  orange  crystals  are  present  respectively  in  difierent 
crystal! ographic  types.  The  two  former  colors  are  comparatively  rare; 
the  orange  deepens  to  a  tint  only  a  shade  less  deep  than  the  Phcnnixville 
crystals.  The  luster  is  vitreous  to  resinons  in  the  red  shades;  subada- 
mantine  in  the  other  colors. 

The  crystals  are  distantly  attached  by  their  edges  to  the  cavernous 
quartz,  and  only  very  rarely  occur  in  continuous  crusts,  as  at  Pho^nizville. 
This  appears  in  the  deep-red  type,  which  then  can  scarcely  be  distinguished 
from  the  Pho^nlsvllle  occurrence,  except  by  the  lesser  luster  of  certain 
faces.  They  are  thick  to  thin-tabnlar,  the  largest  10  mm.  across — average 
5  mm.  At  times  a  delicate  groove  is  carried  around  the  0  P  face  near  its 
edge  on  P  00  like  the  groove  around  the  edge  of  a  book  cover;  rarely  in  the 
smoke-gray  crystals  a  deep  claret-colored  line  occupies  the  same  position 
and  extends  through  the  thickness  of  the  crystal.  At  times  a  lemon- 
colored  crystal  is  increased  by  an  outward  band  of  orange-colored  mate- 
rial. Tlie  crystals  occur  in  four  distinct  types.  The  smoke-gray  crystals, 
which  have  a  shade  of  yellow  in  them  and  are  opaque  from  included 
foreign  substance,  are  marked  by  the  absence  of  hemihedral  faces  and  the 
{{^valence  of  hemimorphism.  They  are  in  thin  tables  and  the  rims  of  the 
crystals  are  occupied  by  faces  of  the  zones  of  P  and  P  x  in  about  equal 
degree.  A  few  of  the  clear  lemon-yellow  crystals  are  of  this  type.  The 
largest  crystals  are  f  inch  square. 

Combinatious  represented: 

1st.  0  P  (001),  A'  P«  (1,  0, 16),  ^^i  P  »  (1,0, 12),  *  P  M  (205),  P  oo  (101), 
00  P  00  (100),  i  P  (113),  »  P  (110),  «  P  3  (310). 

2d.  0  P  (001).  P  (111),  i  P  (113),  A'  P  «  (1,  0, 16),  P  00  (101),  oo  P  (110) ; 
hemimorphic,  the  other  end  showing  only  0  P  (001). 

3d.  0  P  (001),  J  P  (443),  i  P  (332),  2  P  221,  i  P  x  (102),  x  P  oo  (110),  w  P  n 
nndetermiued ;  hemimorphic.  J  P  (443)  ia  new;  angle  on  0  P  (001) 
observed  7P  15';  calculatecl  71^^  25'  4  ". 

4th.  0  P  (001),  tV  P  (1i  1;  16) ;  hemimorphic :  0  P  (001) ;  alone  below. 

The  second  type  is  lemon  yellow,  thick,  tabuhir,  generally  neither  hem- 
imorphic nor  hemidedral,  with  few  faces,  and  with  the  P  x>  zone  predomi- 
nant, but  the  P  zone  well  marked.    Combinations  are: 
•      1st.  0  P  (001),  P  (HI),  A'  P  (1,  1, 16),  i  P  X  (102). 

2d.  0  P  (001),  P  X  (101);    hemimorphic:    below  is  0  P  (001),   ^-^ 

(;r7,  1,  75)  ipVc  =  8P20'. 

The  third  type  is  of  rich  orange-red  and  very  rare.    The  crystals  are 

X  P  3 
almost  perfect  cubes  of  the  base  and  the  trito-prisni    — ^  ~    (*  '^1^)  ^^>*^ 

generally  a  trace  of  the  second  pyramid  P  x  (101).  A  beautiful  specimen 
covered  with  cubes  of  this  type  is  in  the  cabinet  of  Smith  College.  Thick 
tables  with  ronnded  edges  may  be  associated  with  this  type;  they  seem 

made  up  of  0  P  (001),  x  P  (110),  —^ —  {n  310),  P  x  (101). 

The  fourth  type  is  by  far  the  most  abundant.  The  crystals  are  an 
orange  yellow  to  deep  orange — almost  red — and  are  in  broad  square  plates, 
never  very  thin,  and  bounded  by  the  faces  of  P  x  (HO),  which  rarely 
occur  alone  with  0  P  (001),  but  whioh  are  always  so  predominant  as  to 
decide  the  habit  of  the  crystal.    The  ronnded,  polished  face  of  the  trito- 

Qp  p  Q  uigiiizea  oy  x_jv^vj" 

prism  — 2~"  i^  ^^^)  *'  rarely  absent.    P  (HI)  and  a  long  series  o^  other 
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1885.  Wnlfenite— Continued. 

faces  appear  only  in  tracee.  0  F  (001)  is,  however,  generally  not  a  trne 
face,  bat  is  made  np  of  a  series  of  flat  pyramids. 

Typical  combinations  are : 

Ist.  OP  (001),  Poo  (101). 

2d.  OP  (001),  Poo  (101),  P  (111). 

3d.  0  P  (001),  P  » (101),  *  J  ^  (jr  310). 

4th.  0  P  (001),  P  00  (101),  »  P  3  (;r  310),  ^^-^  {it  650). 

5th.  0  P  (001),  P  ao  (101),  ~2^- (*  310),  ^^  P  (1,  1,  16),  ^  P  (1,  1,  12), 
»  P  00  (100),  X  P  (110),  P  (HI).  ^  P  (113). 

OD    P  S 

6th.  0  P(OOl),  iVP«  (1,0, 16),— 2"-  (ff310),  Px  (101);  hemimorphic ; 
the  other  end  =  0  P  (001). 

7th.  OP(001),Ti5rP(l,l,  12),Poo  (110),  P(lll),  i  P(113);  hemimorphic; 
the  other  end==A  P  d,  1,  10),  OP.  j^k  P  V  0  P=5^  W;  tV  P  V  0  P= 
7^27'. 

The  following  is  a  list  of  the  forms  observed,  with  a  word  of  description 
of  the  faces : 

2  P  (221),  d.  rare,  shining. 

}  P  (332),  r.  rare,  shining. 

i  P  (443),  y  rare,  shining  (new).  * 

P  (111),  n.  shining,  small. 

i  P  (113),  8.  shining,  small. 

tV  P  (1,  1,  12),  0  dull,  curved  (new). 

tSf  P  (1,  1,  16),  w  dull,  curved. 

P  3  (131),  A  (new). 

I*  X  (101),  c.  most  common,  large,  dull,  rarely  shining. 

j^  P  X  (205),  z.  rare. 

iPx  (102),  u.  dull. 

X  P  (110),  m.  narrow,  shining. 

X  P  X  (100),  a.  narrow,  rough. 

OP  (001),  c.  dull. 

X  P  3  (130),  g.  common,  shining,  ronnded. 

X  P  If  (650)  V  (f),  common,  notched. 

7^  P  7  (7,  1,  75),  q>  rare,  dull. 

A' Poo  (l,0,16)b. 

iSfPx  (1,0,12)/^. 

X  P3 
The  face  x  P  x  (100)  is  rarely  present  when  the  rounded  —  .j-     (ir  430) 

occurs,  but  in  its  place  a  trito-prism  turned  out  but  a  little  from  the  posi- 
tion of  the  proto-prism  and  regularly  notched  like  the  so-called  milling  of 
a  coin  by  the  oscillatory  repetition  of  x  P  3  and  x  P.  It  can  not  be  meas- 
ured and  I  have  assigned  it  doubtfully  to  x  P  jj,  from  which  it  can  not 
widely  differ. 

Wulfenites  of  the  yellow  type  rest  on  stolzite,  and  a  crust  of  minute  red- 
dish crvstals  on  the  same  is  probably  also  wulfenite  in  the  form  P  (111) 

Analysis  of  the  wulfenite  detects  chromium,  but  no  vanadium.    Para- 
genesis  : 
1.  Galcite,  2.  Galena, 

Quartz.  Quartz,  ^  I 

Wulfenite,  Stolzitfe,  zed  by  VjOOg IC 

Pyromorphite.  Wulfenite. 
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1885.  Wulfenite,  alteration  product  of.  Manhaii  lead  miae,  Loudville. 
There  is  a  single  specimen  in  the  Clarke  collection  labeled  **  Cotunnite, 
according  to  Professor  Shepard/'  which  possesses  the  following  peculiari- 
ties: It  is  in  thin,  quadratic,  and  octagonal  plates  resembling  exactly  the 
thin,  pale,  yellow  type  of  the  wulfenite,  but  is  exteriorly  snow-white  and 
opaque;  in  the  interior,  however,  it  is  translucent,  pale,  yellow,  with  resin- 
ous luster. 

ZIRCON. 

1820.  Zircon.    Brimfield. 

In  adularia;  fonnd  in  k  well  near  the  residence  of  the  late  Gen.  William 
Eaton  by  his  daughter.  Color  of  smoky  quartz ;  four-sided  prisms  with 
four-sided  ends. 

A.  Eaton:  Index,  p.  94. 

1823.  Zircon.    Brimtield,  in  gneiss  (Eaton). 

E.  Hitchcock :  Geol.  Conn.  River;  Am.  Jour.  Sci.,  1st  series, Vol. VI,  p.  220. 

1825.  Zircon.    Brimfield. 

Robinson's  Cat.,  p.  39. 

1876.  Zirconite  var.  cyrtolin.    Ware. 

C.  U.  Shepard:  Cat.  of  Min.  within  7.5  miles  of  Amherst  College,  p.  6. 

1879.  Zircon.    Chesterfield  Hollow. 

Rich  in  uranium;  udnute  double  pyramids,  rarely  three-sixteenths  of  an 
inch  in  diameter;  in  albitic  granite;  rare  but  perfect  crystals  in  quartz, 
core  of  vein. 

A.  A.  Julien:  Ann.  N.  Y.  Acad.  Sci.  Arts,  Vol.  I,  p.  351. 

1879.  Oerstedite.     West  Chesterfield  Hollow. 

Frequently  fonnd  in  black  octahedra,  not  only  implanted  on  the  outer 
planes  of  these  pseudomorphs,  but  also  inclosed  in  the  yellow  mixture  of 
cymatolite  and  muscovite. 

A.  A.  Julien:  Ibid.,  p.  329. 

1879.  CyrtoUte.    Walnut  Hill,  Huntington. 

In  albitic  granite  in  central  quartz  core  of  vein. 
A.  A.  Julien:  Ibid.,  pp.  327,  351,352. 

1883.  Zircon.    Pelhain  asbestos  quarry. 

In  tourmaline  and  compact  plagioclase  (andesite  and  anorthite),  in  Pel- 
ham  asbestus  quarry.  Crystals  just  visible  to  the  eye;  bright,  trans- 
parent, red  hyacinths  with  polished  faces,  long  quadratic  prisms  doubly 
and  complexly  terminated  P,  3  P,  3  P  3.  These  are  with  the  microscope 
red  to  olive-green  by  transmitted^  red  to  amber  by  reflected,  light;  also 
colorless  adamantine  *^  jargons,*'  showing  with  transmitted  light  a  faint 
reddish  tinge. 

Z0181TE. 
1818.  Tremolite.    West  part  of  Leyden,  near  (xreen  River. 

In  mica  slate.    Very  abundant. 

E.  Hitchcock:  Geol.  Deerfield  Dyke:  Am.  Jour.  Sci.,  1st  series,  Vol.  I, 
p.  114. 

1823.  Tremolite,  Zoisite.    Leyden. 

''A  mineral  has  been  fonnd  at  Leyden  in  great  quantities  associated  with 
quartz^  limestone,  etc.,  and  sometimes  forming  the  gangue  of  the  red  oxyd 
of  titanium.    -    *    *    AlsoatColerain(f),  at  Shelbume(?),  at  Conway  (f), 

uiqiiizeo  DV  >._jv^v^xi^- 

liull.  12f 12  ^ 


17R  A    MINER ALOGICAL    LEXICON.  [BrLL.126 

1823.  Tremolite,  Zoisite— ('ontimied. 

:it  <t08heii.  and  in  various  inntanceH  in  vast  abaudauce.    ThiK  mineral  Lab 
generally  been  called  tremolita,  and  Humetimes  zoisite,  but  it  is  probably 
Hcapolite.'' 
E.  Hitcbcock:  Geol.  Conn.  Kiver. ;  ibid.,  Vtd.  VI,  pp.  223.  225. 

1824.  Scapolite.    (josbeii. 

Scapolite  of  a  silver-gray  color  associated  witb  quartz.  The  surface  of 
the  crystals  is  longitudinally  striated  and  generally  dull,  but  on  lieinir 
liroken  they  oxliibit  a  structure  distinctly  foliated  with  a  shining  luster. 
Published  as  tremoltte  in  Vol.  VI,  Am  Jour.  8ci. 

J.  Porter:  Loc.  Min.;  ibid.,  Vol.  VII,  p.  252. 

1824.  Zoisite.     Chester. 

Gray,  flattened  ]>risms,  striated. 

('.  Dewey:  (Seol.  Berkshire  County;  ibid.,  Vol.  VIII,  p.  44. 

1824.  Scapolite.    Chester. 

Gray  and  white;  pearly  luster;  scratches  glass;  sometimes  four-sideil 
prisms;  generally  in*egular,  often  intersecting  variously ;  melts  to  porous 
yellow-white  glass  with  case.  Chester,  with  hornblende,  augite,  etc.: 
resembles  tremolite. 

C.  Dewey:  Geo].  Berkshire  (.-ounty:  ibid.,  1st  series,  Vol.  VIII,  p.  44. 

1824.  Scapolite.    Southwest  of  Goshen. 

Crystals  several  inches  long.  Surface  striated,  foliated;  longitudinal 
fracture,  shining,  even;  a  metallic  luster,  the  color  a  lively  silver-gray; 
splintery  crystals  BometimcH  curved  and  crystals  curiously  interlaced; 
some  smaller  crystals  with  shining  faces  an<l  nearly  transparent.  Here,  as 
in  Chesterfield,  in  white  quartz. 

J.Porter:  Ibid.,  Vol.  VIII,  p.  21^^. 

1825,  Zoisite.    llawley,  near  Iron  Works. 

In  veins  of  quartz  in  hornblende  rock.     "It  surpasses  in  beauty  any 
which  I  ever  beheld." 
C.  U.  Shepard :  Bost.  .lour.  Phil,  and  Arts,  Vol.  Ill,  p.  609. 

1825.  Scapolite. 

Very  abundant  by  the  roadside  about  a  mile  e|wt  of  HalFs  Tavern, 
Charlemont  (Dr.  H.  M.  Wells,  of  Windsor). 
J.Porter:  Loe.  Min. ;  ibid.,  Vol.  IX,  p.  54. 

1826.  Zoisite.    Worthington. 

Remarkably  beautiful. 

J.  Porter :  Am.  Jour.  Sci.,  Vol.  X,  p.  18. 

182G.  ScapoUte.    Goshen. 

J. Porter:  Ibid.,  Vol. X,  p.  18. 

1827.  Zoisite.    Worthington,  Conway,  Chesterfield. 

A.Nash:  Lead  mines  of  Hampshire  County;  Am.  Jour. Sci.,  1st  scries, 
Vol.  XII,  p.  259. 

1828.  Zoisite.     Hawley  (C.  U.  Shepard),  Chester,  Leyden. 

Dirty  gray  with  rutile. 
Robinson's  Cat.,  pp.  42,  57. 

1828.  Zoisite.    Chesterfield. 

One  mile  north  of  meetinghouse  on  land  of  Mi^  Seatl.  vjOOQIC 

With  kyanite  and  anthophyllite. 

E.Hitchcock:  Loc. Min.;  ibid.,  Vol.  XIV,  p.  216. 
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1835.  Zoisite.  Goshen,  Hawley,  Middlefield,  Chester,  Oliosterfield, 
Conway,  Windsor,  and  especially  in  large  quantities  in  North 
Leyden. 

E.  Hitchcock  :  Gcol.  Mhhh.,  p.  'M6. 

1835.  Zoisite.    Hawley. 

Very  beautiful  gray  crystals  of  small  diameter  compared  with  their 
length,  at  Hawley,  penetrating  small  beds  of  quanz  in  hornblende  rock. 
Cioshon  and  Williamsburg  in  veins  in  granite  in  mica-slate. 

C.  U.  Shepard:  Min.,  Ist  edition,  Vol.  II,  p.  184. 

1836.  Zoisite.    Williamsburg. 

SiO, 40.21 

Al.Oa 25.59 

Fe^O:, 8.55 

CaO 23.28 

H,0 1.71 

99.34 
T.  Thompson :  Outlines  Min.,  Vol.,  I,  p.  271. 

1841.  Zoisite.  Goshen,  Hawley,  Middlefield,   Chesterfield,   Conway, 
especially  Heath  and  north  part  of  Leyden. 
E.  Hitchcock :  Geol.  Mass.,  p.  606, 

1841.  ScapoUte.    Chester  (Emmons). 

In  veins  in  mica  slate  associated  with  hornblende,  pyroxene,  and  garnet, 
but  the  crystallization  is  generally  confused  and  indistinct  (Kmmons's 
Min.). 
E.  Hitchcock :  Geol.  Mass.,  p.  606. 

1844.  Epidote  (Zoisite).    [Carhunculus  rUoinhoheOrus.)    Chester, Ches- 
terfield, Heath,  Leyden,  Williamsburg. 

J.  D.  Dana :  Syt*.  Min.,  p.  379. 
1857.  Zoisite.     (loshen. 

Analynh. 

SiO, 40.06 

Al:Ot, 30.67 

Fe,0, 2.45 

CaO 23.91 

MgO 49 

11:0 2.25 

99.83 

8p.gr 3,.S41 

C.  Rammelsl)or«r:  Pog.i;".  Ann.,  ('.,  ]».  131). 

187G.  Zoisite.    Pelham. 

Small,  thin,  nearly  transparent,  colorless  crystals,  much  resembling 
euclasitein  form ;  also  in  columnar  aggregations;  both  varieties  embedded 
in  crystals  of  black  tourmalinite.  H.  6.5;  sp.  gr.  3.3;  before  the  blowpipe 
like  zoisite. 

SiOj 42.20 

CaO 22.00 

Fe:0 7.10 

MgO 2.08 

C.  U.  Shepard:  Contrib.  to  Min.  (priv.  pul).),  \y.  4. 
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1880.  Zoisite.     Wjlliaiusburg. 

There  is  a  niaguifireut  %oisit<>  in  the  Smith  Cullege  cuUeciiou:  an  eight- 
Hided  gray  pmiii  1^  iuehes  in  diaiiiet«r,  2  inches  long,  Tvrith  feldspar  in 
center,  and  associated  with  clilorite. 

1881.  Zoisite.     Williainsburir. 

Williamsburg^  January  s7,  18S2. 

Dkak  Sik:  Vonrn  received  this  day.  Plumose  mica  abounds  on  what  is 
known  liure  as  (tear  Hill,  abont  1  mile  northwest,  near  the  hamlet  called 
Searsvillc.  I  have  found  it  plentiful  there  for  some  sixty  years,  and  have 
supposed  it  the  best  locality  known.  Found  only  within  the  circuit  of  a 
few  hundred  acres. 

Kpidote  or  zoisite  hist  procure<l  by  me  was  found  4  miles  hence  on  the 
Ashtield  road,  upon  laud  owned  by  Andrew  I.  Hitchcock.  A  large  boinrlder 
full  of  it,  associated  with  hornblende  schist,  has  been  thoroughly  broken 
up,  mostly  carried  away,  I  think.  1  have  not  explored  for  it  much  in  this 
region.     I  merely  have  a  Yankee  guess  it  may  be  found  near  by  there. 

Many  years  since  I  have  found  it  in  various  places  in  (vOHhen;  also 
found  it  in  Worthington ;  a  few  most  beautiful  crystals.  Now  I  should 
not  know  where  to  find  it  in  this  town  of  Worthington. 

You  can  lind  a  large  mass  of  it  on  land  of  Klisha  Mason,  some  3  n(ile.H 
west  of  the  Kast  Village  in  Cumniington.  Mr.  Robbins,  in  East  Vilhijire,  or 
A.  C.  Chapin,  in  the  West  Village,  are  excellent  guides  or  directors. 

In  the  same  range  we  find  it  in  Colerain,  and  in  Halifax,  Vt.     In  Cole- 
rain,  near  Heath  line,  on  land  near  Anson  Dwight,  who  knows  the  ]»lace. 
I  have  a  hundred-pound  mass  of  it  rolled  up  ou  a  bank  for  someone's  nse. 
Yours,  truly. 

Morris  1)  wight. 

1882.  Zoisite.    J^elliain  asbeston  luiiie. 

Embedded  in  juassive  tourmaline:  sp.gr.  8  to  3.2;  H.  7.5:  before  the 
blowpipe  fusible  to  blebby  green  glass. 

A  Hilly 8X9. 

SiOj 41.27 

AI2O3 12.20 

FCiO:, 9.82 

CaO 23.20 

MgO 2.08 

Analysis  uupublishcd. 
C.  U.  Shepard,  1875. 

(In  small,  elongate  crystals  1  inch  in  length,  of  yellowish  color,  and  in 
colorless  masses  with  radiate  columnar  structure.  In  the  last  opening  of 
the  mine  the  mineral  was  found  in  highly  lustrous,  transparent  prisms  a 
half  inch  across,  colorless  and  completely  ft>esh.  It  was  embedded  in 
black  biotito.) 

1887.  Zoisite.    Shelburue  Falls. 

From  large  bowlders  in  a  well ;  large,  foliated  masses  of  the  finest  light- 
pearl  gray;  stout  prisms;  not  terminated,  and  smaller  blades  interlaced 
with  quartz  to  form  a  rock. 
In  collection  of  Amherst  College. 

1890.  Zoisite.    SLelburne. 

Three-quartern  of  a  miie  northeast  of  Center,  south  of  Charles  8mith*s 
place. 

Large  bowlders  north  of  road  to  Center.  Many  terminated  crystals, 
very  simple  and  untwinned;  gray,  changing  to  transparent  hyacinth  red 
at  termination.  ^ 
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